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Fig. 14: Point cloud extraction.
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Fig. 15: Creating BIM model procedure.

In the process of modelling the room, the extracted space cloud point is inserted into
the Revit project to be used as a mould. The size of the model will follow the size of the
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To acquire three-dimensional modelling, TLS must not be used. Three-dimensional
modelling can be done by CAD or close range photogrammetry using the camera. But the
advantage of TLS is in the accuracy of the position of three-dimensional coordinates, so that
the resulting data will be similar to the building in reality and the size is more thorough. The
drawback is that the TLS generated data is quite large, and it takes a computer with large
RAM.

The advantage for students from this research is to get new knowledge about BIM
that is developing in Indonesia and to conduct research related to BIM. For researchers,
this research can develop insight and continue research related to BIM, and establish
cross-sector cooperation. An example of further research is "Level of Detail Analysis for
Property and Building Information Modelling (BIM) Integration”. The research is done by
comparing the resolution of the TLS shown in Fig. 28 [15]. In professionals, the current
benefits of BIM are not too significant, but the use of TLS can be used as a method to model
a building or evaluate buildings. can also shorten the time in building modelling.

4. CONCLUSION

TLS can be used to obtain three-dimensional position information on buildings or
objects. The use of TLS can quickly reach all parts and corners of the building or objects
in detail because it is point cloud based. TLS also helps in producing BIM, namely in
terms of visualizing the building and assets of the local government. Later BIM can be
used to track asset locations, asset value analysis, information support, and building
development planning.
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this paper is to design a MEMS piezoelectric energy harvester that is able to produce
optimum power at a low frequency vibration. This design is simulated and optimized using
COMSOL software. Frequency domain is a study to compute the response of a linear model
when subjected into harmonic excitation for one or more frequencies. It solves the resonance
frequency and the mode shape. The value of the resonance frequency, displacement and
mode of the cantilever will be explained in the next section. The displacement mode of the
cantilever beam is in 2D mode shape as shown in Fig. 3.

l
L

(@) ®)

Fig. 3: Displacement of the piezoelectric energy harvester for 21 mm x 0.16 mm design
at (a) 79 Hz (b) 81 Hz.

From the simulation results, the design produced an output power of 2.30 mW and
output voltage of 7.435 V as displayed in Fig. 4. The simulation result shows the
displacement of the cantilever with a value of 6.0 x 10® mm and resonance frequency of 80
Hz.

Frequency Response: Voltage & Power

Fig. 4: Output voltage and output power of piezoelectric energy harvester versus
frequency for 21 mm x 0.16 mm design at 81 Hz resonance frequency.

4.1 Analysis of the Effect of Different PZT Length on Resonance Frequency, Output
Voltage, and Output Power

For this analysis, the height of the piezoelectric is fixed while the length of piezoelectric
is varied to different dimensions. Variation of piezoelectric length will give a big impact on
resonance frequency as shown in theory calculation. In this investigation, the length is
varied in the range of 5 mm from 11 mm to 41 mm as depicted in Table 4. From the
simulation results, it can be seen that as the length of piezoelectric increases, the resonance
frequency decreases, which agrees well with equation (1).
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Enzyme activity, Uimg

C: Concentration, mg/mi B:Time.

Fig. 1: 3D surface plot of enzyme concentration and time vs enzyme activity

Table 1 Analysis of variance (ANOVA) for immobilized enzyme

Source F Value p-value Remarks
Prob>F
Model 11.6 0.0002 significant
A-pH 0.3 0.6216
B-Time 235 0.1436
C-Concen. 9.0 0.0120
AB 15 0.2519
AC 79 0.0168
BC 0.8 0.3774
B? 249 0.0004
c? 6.8 0.0244
Lack of Fit 29 0.1088 sigjﬁg‘cm
R? 0.89

3.2 Model Validation for Immobilized Lipase Optimization

The accuracy of the model was validated under the optimal conditions obtained from
FCCCD. The response (enzyme activity) was set at maximum. The validation test was
performed by choosing three random runs according to Table 2. Based on the validation
test, since the model is significant, lack of fit is insignificant and percentage error is low, it
could be concluded that the model was reliable and reproducible.

Table 2 Validation test on optimization of immobilized lipase

Parameters Immobilized enzyme

activity (U/mL)

pH Time Enzyme Pred Exper Error

(h) concen (%)
(mg/mL)

7 4.94 0.90 0.145 0.133 9.49
7 4.99 0.90 0.146  0.130  12.00
7 5.03 0.90 0.145 0.125  15.87

3.3 Optimum Temperature and pH of Immobilized Lipase Activity Assay

The optimum temperature for free lipase was at 35 °C whereas for immobilised lipase,
the maximum activity was at 45 °C as shown in Fig. 2. The optimum temperature profile of

17
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Cpax = max{c} =max {c; ,..,¢; } @
3.4 Drop out

In this section, we use a dropout layer that randomly sets a portion of the input to zero.
This layer prevents network overfitting. It also distributes the network so as to not
concentrate on particular pieces of input.

3.5 RNN

A recurrent neural network (RNN) is a type of artificial neural network. It is used in
several NLP studies. They are designed to recognize the characteristics of a sequence of
data. [23] As mentioned before, features are captured by CNN. In this step, LSTM and GRU
as two kinds of Recurrent Neural Networks are used to learn context. Therefore, the features
are taken to Long Short Term Memory (LSTM) and Gated Recurrent Unit (GRU).

LSTM is an artificial Recurrent Neural Network. It is capable of learning Long-Term
dependencies so it can process the entire sequence of data. A common LSTM unit is
composed of a cell, an input gate; a forget gate and an output gate. The input gate determines
which information should enter the cell state. The forget gate determines which information
must be removed from previous cell states to only keep relevant information. The output
gate determines how much of the internal state should be exposed to the higher layers.
Figure 2 shows how LSTM computes hidden state with Eq. (5-10) [23].

ir = o(x Ut +he WY 5)
fi = a(xUT + hy_ W) ()
o = o(xU°+ he_,W°) (7
C, = tanh(x,U9 + h,_W9) (®)
C =0(f;®Cy + i ©Cp) ©
hy = tanh(C)® o, (10)

‘Where 7, f, o are input, forget, and output gates, respectively. o denotes the logistic sigmoid
function, w is the recurrent connection at the previous and current hidden layer. U is the
weight matrix that connects the inputs to the current hidden layer. x is the input vector. C:
is a candidate hidden state. C; is the internal memory of the unit.

hy

*

S c,

X

Fig. 2: LSTM unit.

GRU is a gating mechanism in RNN. It is like LSTM but has fewer parameters. It is also
easy to train. A GRU unit has two gates: an update gate and a reset gate. The update gate
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frequency values indicate sediment at the location of study where there is topsoil or clay
on the surface. The low frequency value confirms that the location experiences damage
caused by severe vibration [12].

The value of soil amplification can increase if the rock has experienced deformation
(weathering, folding or faulting) that changes the physical properties of the rock. In the
same area, the amplification value varies according to the level of deformation and
weathering of the rock [18]. In Nakamura [13], the value of soil amplification is related to
the ratio of the contrast impedance of the surface layer to the layer below. Figures 8 and 9
are micro tremor data and H/V graphs obtained at the location of the study. Recapitulation
of the results of natural frequency analysis, amplification, and vulnerability of soil at the
location of the study can be seen in Table 1.

Fig. 8: The micro tremor data display at Majapahit Street after being
processed using Geopsy software.

C_SCODE
0=2.35320+/-0.524442
A0=0.288553 [0.146337,0.569268]
Category: Default

Fig. 9: The display of H/V graph at Majapahit Street with the results of
natural frequency (f) 2,35329 and amplification (Ao) 0,288553.
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database can be opened concurrently with Autodesk Revit as their protocols. The result of
this research is a three-dimensional models of assets that are integrated with a textual
database with the code of assets based on the regulation. The significance of this research
is to inform the procedure of using TLS, because TLS is still rarely used for modelling assets
in three dimensions, even though TLS provides the accuracy of the shape and position of
these assets properly. Furthermore, users willing to model an asset in three dimensions may
still not know how to integrate this data with a textual database. This study also includes
information on integrating the data to textual database. The integration of three-dimensional
models from TLS to database results in the initial stage of BIM.

In Indonesia, BIM is hardly used, especially in building asset management. This is
due to the lack of human resources that understand and are competent in BIM, as well as the
paucity of tools to support BIM. However, in many countries, BIM has begun to be
implemented and integrated into the building asset management process. This is due to the
emergence of awareness of the needs of three-dimensional and accurate spatial data.
Indonesia is a country that is still developing and, in future, BIM technology will begin to
be widely used in Indonesia [4].

Nowadays, BIM is becoming a trend. Many of the more sophisticated building owners
request the use of BIM that will support systematized checking to control whether the design
meets program requests. BIM also demands people with new skills. For example, an
architect, which is needed in BIM, will contribute design skill and can also effectively
develop well-defined models that can support different assessments for energy or
cost/value [5]. An engineer for BIM must be able to extract analysis models needed to
carry out structural or energy analysis and propose improvements to the building model
design that are especially in demand [5].

BIM is a digital representation of the physical and functional characteristics of the
facility within the building. BIM serves as a source of knowledge about in-building facilities
that will form a basis for making decisions during the life cycle of the building from the
beginning onwards [10].

Fig. 3: Life Cycle of BIM [14].
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Table 2: Total number of enzyme glycoside hydrolase (EC 3.2.1.-) in palm oil mill
effluent (POME) identified by MG-RAST, IMG/M ER, and EBI Metagenomics

MG-

Enzyme ID Enzyme Name RAST IMG/M  EBI
EC3.2.1.1 Alpha-amylase 1 2 5
EC3.2.1.14 Chitinase - 4 12
EC3.2.1.141 Malto-oligosyltrehalose : 2 }
trehalohydrolase

EC3.2.1.17 Lysozyme - 1 -
EC3.2.1.20 Alpha-glucosidase 1 3 -
EC3.2.1.21 Beta-glucosidase 1 3 -
EC3.2.1.23 Beta-galactosidase 2 2 7
EC3.2.1.26 Beta-fructofuranosidase 3 3 -
EC3.2.14 Cellulase 3 1 2
EC3.2.1.52 Beta-N-acetylhexosaminidase 11 5 -
EC3.2.1.85 6-phospho-beta-galactosidase 1 1 -
EC 3.2.1.86 6-phospho-beta-glucosidase 4 4
EC3.2.1.93 Alpha,alpha-phosphotrehalase 2

28 33 30

4. CONCLUSIONS

Throughout the results of taxonomic and functional annotation of palm oil mill
effluent (POME) DNA metagenomics sample, IMG/M could be seen to provide a better
analysis result compared to the other pipelines. IMG/M could give a diverse phylum result
as it involves a much wider range of percent identity. Besides that, this bioinformatics
pipeline also is the one with the highest in nearly all major functional annotation of
carbohydrate, amino acid, lipid and coenzyme transport and metabolism as well as the
highest in the total number of glycoside hydrolase enzymes contained in POME. On the
other hand, the other two pipelines of MG-RAST and EBI metagenomics also have their
own specialties. These two bioinformatic tools allow the submission of raw data compared
with IMG/M, which is limited to the assembled one only. MG-RAST is also good for
obtaining data analysis in a short period as it uses the BLAT system which is 500 times
faster for nucleic acid sequence alignment and 50 times faster for protein sequence
alignment than other famous existing tools including the one being used in IMG/M and
EBI Metagenomics server [25]. Next, EBI metagenomics is more suitable for a deeper
understanding of the protein families and domains involved in any specific sequence
rather than focusing on taxonomical annotation. In conclusion, all the three bioinformatics
pipelines have their own specialty that the researcher needs to know in detail so that the
specific bioinformatic pipeline can be used based on individual functional interest
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Table 2: Results of predicted group of chemicals and comparison of
FTIR spectra between temperature conditions

Samples Ambient Temperature Treated Remark
OEM1 Aliphatic Hydrocarbons Aliphatic Hydrocarbons No change
OEM2 Aliphatic Hydrocarbons Aliphatic Hydrocarbons No change
OEM3 Trans olefins Trans olefins No change

Aliphatic Hydrocarbons Aliphatic Hydrocarbons
NOEM1 Aliphatic Hydrocarbons Aliphatic Hydrocarbons No change
NOEM2 Aliphatic Hydrocarbons, Aliphatic Hydrocarbons, Changed
Aliphatic Alpha Halogen Aliphatic Acrolein Aldehydes
Ketones, Kaolin Clays/ Inorganic Phosphates
Alumino Silicates
NOEM3 Aliphatic Hydrocarbons, Aliphatic Hydrocarbons, Changed
Aliphatic Sulfoxides Aliphatic Primary Amines
NOEM4 Aliphatic Hydrocarbons Aliphatic Hydrocarbons No change
Terminal Vinyl Olefins Terminal Vinyl Olefins
NOEMS5 Aliphatic Hydrocarbons Aliphatic Hydrocarbons, No change
Perluorinated Alkanes Perfluorinated Alkanes
Propl Aliphatic Hydrocarbons Perfluorinated Alkanes, Changed
Aliphatic Carboxylic Acid Salts
Prop2 Aliphatic Hydrocarbons Aliphatic Hydrocarbons No change
Kaolin Clays/ Alumino Kaolin Clays/ Alumino Silicate

Silicate

Lubricant and FAME derived from thickeners and additive were analyzed in the GC-
MS. Colloidal aqueous layer was present during extraction using heptane in the sample
preparation of NOEM2, NOEM3 and Prop1, which was probably attributed to emulsion of
short-chain methyl esters that dissolved in water. GC-MS analysis results revealed possible
chemical compounds. Among the generic compound of lubricants such as paraffin oils and
mineral oils [10], and specific chemical names for aliphatic hydrocarbon, alkane, etc.
mentioned in the FTIR analysis, hazardous chemicals were also identified by comparing
with components in a mass spectrometry library. All grease contained fatty acid alkyl ester
where the alkyl probably came from methyl, ethyl, or butyl groups. Bis(4-
octylphenyl)amine, that may cause irritation, was detected at 23 % and 24 % with detection
quality (Qual) greater than 90 % in OEM1 and OEM3. Butylated hydroxytoluene, that is
carcinogenic if swallowed or introduced through wounds, was found with 98% Qual in
OEM3.

ICP-MS is very sensitive and could measure elements below 10 ppm, as shown in Table
3 [11]. Metal from contamination of abrasion or corrosion of the contact surface or container
can be detected by ICP-MS better than ICP-OES and ICP-AAS. OEM1, OEM2 and NOEM1
were clearly lithium-based greases. Argentum, which normally exists in metal form, was
detected in OEM2 and Prop2. Aluminum was detected in all grease while calcium was not
detected in OEM1 and NOEM3. Aluminum and calcium are normally present in salt or
complex form and mixture of thickeners will be incompatible if both compounds exist
abundantly in the same grease [6] as evidenced by separate liquid in NOEM4 and Prop2
containers. Strontium was found in all grease whereas kalium was found the same except in
NOEMS3. No barium was found in any grease samples.
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Fig. 14: The subsystem of the fuzzy voltage controller.

The controller responds quickly in adjusting its control signal K value for the applied
uniform irradiance level. The time response of fuzzy and the PI voltage controller in
reaching the steady-state of the DC-link capacitor voltage is portrayed in Fig. 15. The
performance evaluation of fuzzy with the PI controller is tabulated in Table 2.

1C-Link Voltage (V)

o 0.3 [ 0.6 0.8 1 L
Time (3

Fig. 15: Response of the fuzzy and PI voltage controller.

Table 2: Comparison of fuzzy and PI voltage controller

Irradiance Level Ve Ds rer Settling Time of Settling Time of
[W/m?] vl PI controller, [s] fuzzy controller, [s]
000 61.2 0.1414 0.28 0.2

For this irradiation level, MPPT reference voltage Vpv* obtained from MPPT
controller is 61.2V, the voltage controller tunes the control signal K value to 1.809. Ds
value is adjusted to 0.1414 so that Vg is maintained at 110V. The time response of the
proposed controller in reaching the steady DC-link voltage is 0.2s, whereas PI controller
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Ry is the damping resistor that is incorporated with the series capacitor to reduce the

ripple current on the switching frequency [8-11]. k; represents the 20% attenuation factor.
LCL filter capacitance value is found out by the following Eq. (32). Therefore,
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If the output lowpass filter inverter side inductor of L;,,,, and microgrid side inductor
of Ly is considered constant, then their ripple current is not surpassed. However, the
microgrid inductor of Ly can have a large set of values. Based on microgrid LCL

lowpass filter, the ratio of ;ﬂ varies according to the high voltage line microgrid
MG

configuration with wires length and conditions. It is also consisted of the leakage
inductance of the inductors, whereas the filter capacitor value produced a small amount of
error which depends on capacitor accuracy. Typically, the small value of the capacitors
have an accuracy varying between 5% and 20%. THD is the RMS value of the total higher
harmonics current [7-9], divided by the RMS value of its fundamental current, where the
equation is as follows:

_ Harmonic Magnitude (33)
V2

WTHD =~—— (34
1

where, M;: is RMS value of the harmonic magnitude corresponding to the ## harmonic.

7. EXPERIMENTAL SETUP

To attain the improved design, series switching based PSI switching modules were
constructed utilizing 40WR21 IGBT with a 4N35 optocoupler, controlling the required
input 8kVpc static DC voltage. In this case, series switching IGBT modules are regulated
using an Arduino Uno microcontroller.

185





OEBPS/image/ALL_20-Papers197.png
IIUM Engineering Journal, Vol. 20, No. 1, 2019 Rahman et al.

REFERENCES

[

[2]

[10]

(]
(2]
[13]

[14]

[15]

[16]

7]

Rahman T., Motakabber, S. M. A., & Ibrahimy, M. I. (2016, July). Phase synchronous
inverter for microgrid system. In2016 International Conference on Computer and
Communication Engineering (ICCCE) (pp. 167-171). IEEE.

Huangfu Y, Pang S, Nahid-Mobarakeh B, Guo L., Rathore AK. Gao F. (2018). Stability
Analysis and Active Stabilization of On-board DC Power Converter System with Input
Filter. IEEE Trans. on Industrial Electronics, 65(1):790-799.

Gomes CC, Cupertino AF, Pereira HA. (2018). Damping techniques for grid-connected
voltage source converters based on LCL filter: An overview. Renewable and Sustainable
Energy Reviews, 81:116-135.

Dasgupta S, Mohan SN, Sahoo SK, Panda SK. (2013). Lyapunov function-based current
controller to control active and reactive power flow from a renewable energy source to a
generalized three-phase microgrid system. IEEE Trans. on Industrial Electronics,
60(2):799-813.

Rahman T, Ibrahimy MI, Motakabber SM, Mostafa MG. (2014). Three phase three-layer
phase synchronous inverter for microgrid system. In Computer and Communication
Engineering (ICCCE), pp 44-47.

Cao Y, XuY,LiY, Yul, Yul. (2017). A Lyapunov stability theory-based control strategy
for three-level shunt active power filter. Energies, 10(1):112.

Rahman T., Motakabber, S. M. A., & Ibrahimy, M. I. (2017). A Zero Crossing PWM
Controller of a Full Bridge Single Phase Synchronous Inverter for Microgrid
Systems. International Journal of Engineering and Information Systems, 1(6), 202-211.

Yue Y, Chen Y, Luo A, Ma F, Xu Q. He Z. (2017). Robust predictive dual-loop control
method based on Lyapunov function stability and energy equilibrium though double-core
processors for active power filter. International Journal of Electrical Power & Energy
Systems, 89:69-81.

Rahman T, Ibrahimy M I, Motakabber S M A. (2017). Synchronization of output voltage
waveforms in phase synchronous inverter with LCL filter for smart grid systems. In 3rd
International Conference on Science and Social Research, pp. 6-7.

Costa BL, Bacon VD, da Silva SA, Angélico BA. (2017). Tuning of a PI-MR controller
based on differential evolution metaheuristic applied to the current control loop of a shunt-
APF. IEEE Trans. on Industrial Electronics, 64(6):4751-4761.

Rahman T, Motakabber SM, Ibrahimy MI. (2016) Design of a switching mode three-phase
inverters. In Computer and Communication Engineering (ICCCE). pp.155-160.

Jayalath S, Hanif M. (2017). Generalized LCL-filter design algorithm for grid-connected
voltage-source inverter. IEEE Trans. on Industrial Electronics, 64(3):1905-1915.

Rahman T, Motakabber S M A, Ibrahimy M L. (2016). Low noise inverter for polyphase
microgrid system. In Computer and Communication Engineering (ICCCE), pp172-176.
Abdelrahem, M., Hackl, C. M., & Kennel, R. (2018). Finite position set-phase locked loop
for sensorless control of direct-driven permanent-magnet synchronous generators. IEEE
Transactions on Power Electronics, 33 (4), 3097-3105.

Rahman T., Motakabber, S. M. A., Ibrahimy, M. I., & Rahman, M. W. (2017). An Enhanced
Zero Crossing Based HVAC Phase Synchronous Inverter for Electrostatic Generator in
Microgrid Systems. Indonesian Journal of Electrical Engineering and Informatics (IJEEI),
5(4), 285-294.

Mondal, A., & Illindala, M. S. (2018). Improved frequency regulation in an islanded mixed
source microgrid through coordinated operation of DERs and smart loads. IEEE
Transactions on Industry Applications, 54(1), 112-120.

Rahman T, Motakabber SMA, Ibrahimy MI. (2017). Design and Simulation of a PWM
Based Phase Synchronous Inverter for Utility Grid Systems with 20 km Feeder Line.
Scientific Research Journal, 14(2):17-34.

193





OEBPS/image/ALL_20-Papers200.png
IIUM Engineering Journal, Vol. 20, No. 1, 2019 Abdulsada et al.

services for people who cannot use hands and legs to drive the wheelchair, but it is not
suitable for people who have speech difficulties [10,11].

The limitations in the previous works can be overcome using the technique used in
this work, which is suitable for multiple cases of disabilities such as quadriplegia
paralysis, Parkinson's paralysis, speech difficulties, amputation in hands and legs. The
work includes an intelligent control technique based on head gestures. In addition, it
provides an obstacle avoidance system.

2. PROPOSED SYSTEM DESIGN

The proposed system is designed to help people with quadriplegia where they can
only move their head or people suffering from amputation of their hands and legs. The
accelerometer sensor is placed in front of the patient's hat. It is used to detect the
movement of the patient's head, then the Arduino sends appropriate instruction of digital
bits via an RF-transmitter. The transmitting part of the proposed system is shown in Fig. 1.

Accelerometer . -
Arduino b 4 RF-Transmitter

Sensor

Comparator

Fig. 1: Transmitter part of the proposed system (hat part).

o
J

Fig. 2: Receiving part of the proposed system (wheelchair part).

The signal is received at the other end by the RF-receiver and is analyzed by the
Arduino. The Arduino gives an order to the motor driver circuit to control the wheelchair
motors and to move the wheelchair in the desired direction according to the direction of
movement of the patient's head. Figure 2 illustrates the block diagram of the receiving
part.

The patient wears the hat on his head to drive and control the wheelchair. In case of
forward head motion, the wheelchair moves forward, while it moves backward when the
head rotates in the back direction as in Fig. 3. When the patient moves his head to the
right side, the wheelchair moves to the right and vice versa for the left direction as
illustrated in Fig. 4. An ultrasound-sensor is placed in the back of the wheelchair to detect
obstacles behind the wheelchair in the case of rotating the head backward. The sensor
detects the obstacles on a range up to 50 cm then the Arduino holds the wheelchair back
moving to avoid collision with obstacles. Figure 5 illustrates a wheelchair model pictures
including the ultrasonic-sensor.

196





OEBPS/image/ALL_20-Papers190.png
IIUM Engineering Journal, Vol. 20, No. 1, 2019 Rahman et al.

In addition, E55/28/21-N87 cores with 400000 turns, coil length of 127 mm and coil
diameter of 32 AWG, achieving the required 0.5 H inductance value. The output LCL
filter was implemented using three inductors of 0.5 H /1 A with the plastic resistance of
164 Q connected in inverter side, three capacitors of 2.5 uF and three inductors of
0.45 H/ 1 A with the plastic resistance of 164 Q connected in microgrid side.

1GBT MODULE 1R

IEENEgRERER,
(a) ®)
Fig. 5: Prototype half phase PSI circuit, (a) 3D, (b) PCB layout.

8. RESULTS AND DISCUSSION
8.1 Simulated Results and Discussion

The PSI circuit demonstrated in Fig. 2 along with a control structure that is illustrated
in Fig. 5 is simulated by MATLAB2016a /Simulink. For both switching turn-on and turn-
off conditions and considered Ic current is 400 A, then energy loss may be 500 mJ at 25
°C, however, in the case of 125 °C, energy loss is 600 mJ. From the IGBT On-state
characteristics, it is observed that when Vg is 3.25V then current Iz S00A while Vg is
equal to 4.5 V then I; current should be same, 500 A.

1GBT Turn-on Switching Energy (Vecs 1800 V)
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Fig. 6: Turn on and off switching energy of the IGBT.

In addition, the diode reverse recovery energy and diode On-state characteristics are
presented in Fig. 6. For both 25 °C and 125 °C, energy loss is gradually increased from the
current 50 A to 450 A. In the case of 450 A, energy loss approximately 200 mJ at 25 °C
whereas energy loss is 330 mJ at 125 °C. Fig. 9 shows that the diode is forward current at
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resonance frequency has been carried out in this research. Based on the results provided
above, it shows that the variation of the height of the cantilever will produce a higher
resonance frequency (which increased from 10 Hz to 140 Hz). The optimum height of the
piezoelectric, that can have a big impact on the output voltage, is 0.16 mm. Therefore, when
the height of the PZT is optimal, the output voltage is 7.435 V, output power is 2.30 mW,
and the resonance frequency is 40 Hz. Hence, this work indicates that a MEMS Piezoelectric
Energy Scavenger based on PZT thin film has high potential for the future of wireless
communication system.
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level in the plate remains within the design limits [8]. The rectangular shape of the patch
was found to be the second best choice. However, considering mechanical performances
and manufacturing aspects, this shape represents a better compromise. Therefore, the
patch size was chosen as the minimum patch size that completely covers the crack
length and improves the mechanical behavior of the cracked plate under the mode I
loading [2].

LITTTT T o

Adhesive

Layer
Composite
Patch

T
ul | Y
Tp

X

Fig. 1. Rectangular plate through a center crack integrated composite patch

Table 1: Dimensions of the plate, Boron/Epoxy, and adhesive

Dimensions Aluminum plate (mm) Boronw/Epoxy (mm) Adhesive (mm)
Height H=200 Hp=40 Ha=40
Width 2W=80 2Wp=60 2Wa=60

Thickness T=1 Tp=0.5 Ta=0.03

Table 2: Materials properties of the host plate, Boron/Epoxy, and adhesive

Parameter Aluminum plate Boron/Epoxy Adhesive
(Araldite 2015)
Density 2715 kg/m?® 1160 kg/m?
Poisson’s Ratio vi» 0.33 03 0.345
Poisson’s Ratio vi3 0.28
Poisson’s Ratio vz3 0.28
Young’s Modulus (E;) 68.95 GPa 200 GPa 5.1 GPa
Young’s Modulus (Ez) 19.6 GPa
Young’s Modulus (Es) 19.6 GPa
Shear Modulus (G12) 7.5 GPa
Shear Modulus (Gi3) 5.5 GPa
Shear Modulus (Ga3) 5.5 GPa

3. FINITE ELEMENT MODELLING

The finite element modelling (FEM) is performed using ANSYS mechanical APDL
software for simulation purpose [8]. The gradient of stress and strain fields around the
crack front is very high, and to describe such behavior, the displacement extrapolation
method uses the nodal displacements around the crack tip. To obtain a good
representation of the crack tip displacement, singular elements are used as shown in
Fig.2(a). The nodes used for the crack tip displacements required for the equation are
illustrated in Fig.2(b).
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The closed-loop control of the grid PV system is realized by grid synchronization,
MPPT control, DC link voltage control and the current control approach. The proper
design of the grid controller suppresses the effects of current harmonics to provide a
proper power flow of active and reactive power into the grid [12]. The fuzzy logic based
grid controller is proposed to provide a proper feedback control of the shoot-through duty
ratio to normalize the DC link capacitor voltage, to maintain the grid current injection to
be sinusoidal, and to achieve a high dynamic performance with THD less than 5%. The
grid controller with a dual loop control algorithm has the inner current and the outer
voltage control loop [13]. The DC-link voltage controller, in spite of the input disturbances
due to the changes in the irradiation level, regulates DC-link voltage (Vqc) by adjusting the
shoot-through duty cycle of the inverter [14]. It prevents the PV array side disturbances to
be passed to the inverter AC side, thereby helping in the extraction of the maximum extent
of the PV power. The current controller limits the current harmonics and controls the
proper power flow into the grid by affording a good output voltage regulation. The
performance evaluation between proportional-integral and fuzzy logic grid controller
reveals that the response of the fuzzy voltage controller to the input side disturbances is
faster by providing a good input voltage regulation than the PI controller. To the load
disturbances, the fuzzy current controller responds quicker, thereby providing an excellent
power management control. Thus, the closed-loop control of the grid PV system with
fuzzy MPPT and grid controller was proposed and tested for constant irradiation and the
prototype was developed to validate the test conditions.

2. PROPOSED MCAEB q-ZSI FED GRID TIED PV SYSTEM

The representation of the PV system with the various controllers are shown in Fig. 1.
The presented system has a PV array, MCAEB quasi-inverter, LCL filter, coupling
transformer, utility and a lamp load for testing. The controllers involved are the fuzzy
MPPT controller, PWM controller, and fuzzy based grid controller. A S00W PV powered
grid system is considered for testing and the system is simulated in MATLAB for a
uniform irradiation condition and the system specifications presented in Table 1.

Extended Boost gZSI

v & :;..,......,."" iy P cupiing T
PV v vanee | | [N T | Aae e
e ACVeltage

Panel V
= ‘oltage Voltage
Sensing.

Fig. 1: Block diagram of PV powered MCAEB q-ZSI fed grid system.

2.1 PV Array

The PV array forms the input DC source and the available DC power from the array
decides the grid injected real power (P). A PV model is developed by a step-step
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ABSTRACT: The substantial cost reduction and massive production of next-generation
sequencing (NGS) data have contributed to the progress in the rapid growth of
metagenomics. However, production of the massive amount of data by NGS has revealed
the challenges in handling the existing bioinformatics tools related to metagenomics.
Therefore, in this research we have investigated an equal set of DNA metagenomics data
from palm oil mill effluent (POME) sample using three different freeware bioinformatics
pipelines” websites of metagenomics RAST server (MG-RAST), Integrated Microbial
Genomes with Microbiome Samples (IMG/M) and European Bioinformatics Institute
(EBI) Metagenomics, in term of the taxonomic assignment and functional analysis. We
found that MG-RAST is the quickest among these three pipelines. However, in term of
analysis of results, IMG/M provides more variety of phylum with wider percent
identities for taxonomical assignment and IMG/M provides the highest carbohydrates,
amino acids, lipids, and coenzymes transport and metabolism functional annotation
beside the highest in total number of glycoside hydrolase enzymes. Next, in identifying
the conserved domain and family involved, EBI Metagenomics would be much more
appropriate. All the three bioinformatics pipelines have their own specialties and can be
used alternately or at the same time based on the user’s functional preference.

ABSTRAK: Pengurangan kos dalam skala besar dan pengeluaran data ‘next-generation
sequencing’ (NGS) secara besar-besaran telah menyumbang kepada pertumbuhan pesat
metagenomik. Walau bagaimanapun, pengeluaran data dalam skala yang besar oleh NGS
telah menimbulkan cabaran dalam mengendalikan alat-alat bioinformatika yang sedia
ada berkaitan dengan metagenomik. Justeru itu, dalam kajian ini, kami telah menyiasat
satu set data metagenomik DNA yang sama dari sampel effluen kilang minyak sawit
dengan menggunakan tiga laman web bioinformatik percuma iaitu dari laman web
‘metagenomics RAST server’ (MG-RAST), ‘Integrated Microbial Genomes with
Microbiome Samples’ (IMG/M) dan ‘European Bioinformatics Institute’ (EBI)
Metagenomics dari segi taksonomi dan analisis fungsi. Kami mendapati bahawa MG-
RAST ialah yang paling cepat di antara ketiga-tiga ‘pipeline’, tetapi mengikut keputusan
analisa, IMG/M mengeluarkan maklumat philum yang lebih pelbagai bersama peratus
identiti yang lebih luas berbanding yang lain untuk pembahagian taksonomi dan IMG/M
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According to Fig. 11, with increasing distance between the sources, maximum
horizontal velocity (umax) and maximum vertical velocity (Vmax) in the enclosure decreased.
This observation can be attributed to the movements of the fluid on the heating sources
and the interaction of high temperature fluid with low temperature fluid in the distance
between the heating sources. To make a more accurate comparison, the above results were
tabulated in Table 3. In addition, Table 3 compares the heat transfer rate between hot and
cold sources on two opposite walls. As it can be observed, when the heating sources were
placed on two opposite walls, mean Nusselt number increased dramatically, which can be
attributed to the regular vortex movement of the fluid in which fluid neighboring the hot
source went upward and fluid neighboring the cold source went downward in the
enclosure. Because the two heating sources were placed on two opposite walls, the two
fluid flows reinforced each other, which led to increased mean velocity of fluid movement
in the enclosure. With an increase in mean velocity in the enclosure, the heat transfer rate
increased because of the fluid movement.
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Fig. 10: Changes in mean Nusselt number
of hot and cold sources according to
changes in distance between heating
sources (Ra=10'1).

H3H
Fig. 11: Changes in maximum
parameters of velocity in enclosure
according to changes in distance between
heating sources (Ra=10"?).

Table 3: Comparison of heat and flow parameters for different Rayleigh numbers

in turbulent flow.

Positions of thermal sources Ntmn Ntme Vimean Umax Vimax
Placed on single wall H;=0.4H 193.08 -121.46 0.0271 0.0855 0.269
Placed on single wall H;=0.2H 195.61 -124.78 0.0286 0.0915 0.245
Placed on single wall Hs=0.1H 196.98 -128.12 0.0963 0.125 0.209

Placed on two opposite walls 212.04 -161.77 0.2108 0.1716 0.281

Hs=0.2H

3.1.3 The Effect of Hot and Cold Sources Aspect Ratio

Assume an enclosure illustrated in Fig. 1. In this section, the length of source is
considered constant, H,=0.2H. By changing the length of the cold source, Ha, we studied
the effect of changes in the heating sources aspect ratio. Other geometrical specs, H>=0.3H
and Hy=Hs, were assumed constant and the Rayleigh number was considered to be 10!.

As stream lines in the graphs on the left side of Fig. 12 illustrate, the fluid movement
was determined by vortex flow in which the fluid moves upward in parallel with the hot
surface and moves downward in parallel with the cold surface. With the change in cold
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traces. Figure 1 presents the results of map-matching step of an example of GPS traces of
car ID 43712 to a digital map.

Table 1: Features provided by the transmitted GPRMC sentence

Feature Information
$GPRMC Type of the transmitted sentence
160533.00 Time (hhmmss.msms)
A The validity of the transmitted sentence (if V=Invalid)
3445.5029 Latitude coordinate in the format ddmm.mmmm
S North/South orientation
01046.8838 Longitude coordinate in the format ddmm.mmmm
E East/West orientation
037.8 Instantaneous Speed (mile/hour)
255" Travel direction
071214 Date in the format DDMMYY
00.0 Magnetic variation in degree
w Magnetic variation orientation (E/W)
000CA Checksum to verify the transmitted frame accuracy

Samples Of Trace Vehicle Tracking: Vehicle_ID=43712

Zoom (a) Zoom (b)

Fig. 1: Map-matching of GPS traces sample.

Figure 1 shows the GPS traces of a car that traveled from Sfax city to Sousse city

through the freeway linking these two cities. We performed a zoom in Sfax city to
compare the precision of our traces to the digital map. As it is shown in sub-figure (b), the
red line and the yellow line of the digital map are completely superimposed which proves

the accuracy of our GPS traces.
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4. CONCLUSIONS

This paper highlights the capability of a designed magnetically plucked piezoelectric
energy harvester, with the aid of hybrid kinetic motion, to produce voltage output adequate
enough to operate mobile or wearable electronic devices. With a maximum generated peak
voltage of 2.98 V + 0.03 V, this work shows promising implementation of an
environmental-friendly and reliable clean energy generator.

Ideally, the rotation of the eccentric rotation mass should be through ambient sources
instead of from a DC motor. Since low rotational speed from the DC motor was capable of
producing such remarkable voltage output, human motion should be able to replace the
electric power to operate the DC motor. The replication of the rotation motion on the
eccentric rotation mass by human kinetic motion will be the next focus of this research
work.
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ABSTRACT: As a developed World Wide Web architecture, the Semantic Web collects
traditional web contents with a formal and understandable semantic using a machine.
The main purpose of the Semantic Web is to increase automation, web information
processing, and improve interactions and collaboration among information systems. The
subject of trust is one of the main challenges in the semantic web. Since different tools
and individuals exist in the semantic web, a certain measure of trust in an entity cannot
be used and a central system is responsible for data collection and estimating the
reliability. In this study, a fuzzy system is used to evaluate the trust measure in the
semantic web. For this purpose, the user profile data including a list of pages, user
sessions, and visited pages in each session, and the time of page viewings are used as
semantic parameters. After determining the general framework of trust in the semantic
web, the effectiveness of the above mentioned semantic parameters on the trust measure
is investigated and effective parameters are used for evaluation in the fuzzy system. The
experiment results show that the proposed fuzzy method with a mean absolute error of
2.5% and an average precision of 97.5% could achieve the right value of trust in the
semantic web.

ABSTRAK: Sebagai senibina World Wide Web. Semantik Web mengumpul kandungan
web tradisional bersama semantik formal dan mudah difahami menggunakan mesin.
Tujuan utama Semantik Web adalah bagi meningkatkan automasi. pemprosesan
maklumat web. dan meningkatkan interaksi dan kerjasama antara sistem maklumat.
Kepercayaan adalah salah satu cabaran utama dalam web semantik. Disebabkan
perbezaan alatan dan pelbagai individu wujud dalam web semantik. langkah tertentu
sebagai entiti dipercayai tidak dapat digunakan dan sistem pusat adalah
bertanggungjawab bagi pengumpulan data dan kebolehpercayaan anggaran. Dalam
kajian ini. sistem rawak telah digunakan bagi menilai tahap kepercayaan dalam web
semantik. Bagi tujuan ini, data profil pengguna termasuk senarai halaman. sesi
pengguna, dan halaman yang dikunjungi dalam setiap sesi, dan masa paparan halaman
telah digunakan sebagai parameter semantik. Selepas menentukan rangka umum
kepercayaan dalam web semantik. keberkesanan parameter semantik yang dinyatakan di
atas pada ukuran kepercayaan telah disiasat dan parameter yang berkesan telah
digunakan bagi penilaian sistem rawak. Keputusan eksperimen menunjukkan bahawa
kaedah rawak yang dicadangkan dengan ralat mutlak purata sebanyak 2.5% dan
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are 470 puF / 400 V, the ratings of toroidal inductors are 1mH and the Schottky diodes
rating is 200 V / 20 A. The filter inductance is 1 mH and the filter capacitance is 2.2 pF /
450 V. The hall sensor XX054 is used for sensing the inverter output current. The three
single-phase transformers of rating 24V-0-24V/5A are connected in delta-star connection
to provide a necessary secondary side voltage rating of 230 V. The output from the
coupling step-up transformer is given to the 100 W lamp load of each phase for testing.

Fig. 19: Photograph for the laboratory setup of MCAEB q-ZSI fed grid system.

The three-phase grid voltages undergo the signal conditioning operation using LM324
for manipulating the signal from 230 V to 6 V for the next stage of processing. The three-
phase reference signal and the inverter output current from the hall sensor are given to the
zero crossing detector circuit (ZCD) made with OPAMP LM358 for phase detection. The
hardware prototype consists of MCAEB q-ZSI incorporated with the fuzzy MPPT tracker
and is realized using the Pic18F45K22 controller. The AC side inverter control is
programmed in the dsPIC3074011. The control signal from the fuzzy MPPT, the output
signal from ZCD are given to the dsPIC30F4011 for inverter control and pulse generation.
The generated pulses are fed through the gate drive circuit TLP250 to the gates of
MOSFET switches with the switching frequency 7.66 KHz. The waveforms of the
experimental results of the proposed system are portrayed in Fig. 20.

The input voltage, gate pulses and boost voltage are represented in Fig. 20(a), 20(b)
and 20(c). The inverter output waveforms are displayed in Fig. 20 (d) - 20 (g). The grid
synchronization of inverter current and the grid reference signal is presented in Fig. 20(h).
The output voltage and current of the coupling transformer are presented in Fig. 20 (i) and
Fig. 20(j). The hardware results show that the proposed topology produces a boost voltage
of 109.4 V for an input DC voltage of 73 V. The boost factor provided by the inverter is
1.7635 and closely matches the simulated results of the boost factor. The peak-peak
inverter AC line voltage is of 222.4V (Vp;) and the peak-peak line current is 4.96 V.
Figure 20 (f) shows that both the line currents I, and Iy are phase shifted by 120°. Figure
20(h) infers that the grid reference signal after signal conditioning and the output inverter
current from hall sensing are found to be in phase with each other, matching one of the
main factors of grid synchronization. The inverter line voltage level is passed to the
coupling transformer for stepping up the voltage level and the grid injected current is
found to be 556mv. The lamp load connected across the transformer output consumes the
power and starts glowing, indicating the current injected into the grid. Thus the
experimental results are proven with the simulated results.
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ABSTRACT: There is no study conducted to investigate the composition and biomass of
Macrotermes gilvus Hagen in natural forest ecosystem. This study aimed to analyze the
colony composition and biomass of M. gilvus Hagen colony in natural forest and to
evaluate the need of food of the species as well as factors affecting it. Research was
conducted in Yanlappa Sanctuary, Bogor, West Java. Termites were surveyed by
collecting individual M. gilvus Hagen from different colony at different size of mound,
small (0 — 0.99 m). medium (1- 1.99 m), large (> 2 m) and then were measured the
number of individuals, wet and dry body mass, ratio of dry or wet body mass, and the
average of biomass. Results indicated that the small mount was dominated by workers,
whereas the medium and the large nest was dominated by nymph. Mean of the termite
biomass was 936 kg/ha®. Average of termite biomass collected from large mount was
949.8 kg/km2, medium mount was 605.2 kg/ha®> and small mount was about 537.5
kg/ha’. Factor affecting the biomass of subterranean termite M. gilvus Hagen are food
source, energy efficiency, predators, and environment. The presence of termite mounds
influences natural ecosystem, but that the type of mound plays a crucial role in
determining the nature of the effects.

ABSTRAK: Kajian tentang komposisi koloni dan biomas anai-anai tanah M. gilvus
Hagen di ekosistem hutan semulajadi belum pernah dilakukan. Kajian ini bertujuan bagi
menganalisa komposisi koloni dan biomas koloni anai-anai tanah M. gilvus Hagen di
hutan semulajadi dan menganalisa keperluan makanan spesis ini serta faktor-faktor yang
mempengaruhi pemakanannya. Kajian ini dijalankan di Cagar Alam Yanlappa, Bogor,
Jawa Barat. Anai-anai ini dikaji dengan mengumpul setiap M. gilvus Hagen dari koloni
berbeza berdasarkan pada ketinggian sarang, iaitu sarang kecil (0 — 0.99 m), sarang
sederhana (1- 1.99 m), dan sarang besar (> 2 m). Kemudian, setiap koloni ini diukur
berat basah, berat kering serta nisbah berat basah atau berat kering, dan purata biomas.
Hasil kajian menunjukkan bahawa sarang kecil di dominasi oleh koloni pekerja,
sementara sarang sederhana dan sarang besar di dominasi oleh koloni nympha. Purata
biomas anai-anai dari sarang besar adalah 949.8 kg/ha’, sarang sederhana 605.2 kg/ha?,
dan sarang kecil 537.5 kg/ha®. Faktor-faktor yang mempengaruhi biomas anai-anai tanah
M. gilvus Hagen adalah sumber pemakanan, tenaga, pemangsa dan faktor sekeliling.
Kehadiran koloni anai-anai mempengaruhi ekosistem semulajadi, tetapi jenis koloni
memainkan peranan penting dalam menentukan sifat kesannya.

KEYWORDS: biomass; colony; Macrotermes gilvus Hagen
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3.1.3 Adsorption Kinetics and Adsorption Isotherms

In order to analyse the adsorption kinetics, we fit the experimental data with the linear
form of the pseudo-first-order and pseudo-second-order kinetic models described
respectively as follows:

ky
log(qe — q¢) = loggqe — (2.3103)t @
t 1 1
wemat @ N

where qe (ng/g) is the amount of pollutant adsorbed at equilibrium, q: (mg/g) is the amount
of pollutant adsorbed at time t, k; (min™) is the pseudo-first-order rate constant, and k,
(g/mg.min) is the pseudo-second-order rate constant [23]. Estimated parameters of the two
models are summarized in Table 1. The high correlation coefficient R? (0.9984) shows
good consistency between he pseudo-second order kinetic model and the experimental
data. In contrast, the fitting to the pseudo-first-order kinetic model was more deviated as
demonstrated by a lower correlation coefficient (R? = 0.7255).

Table 1: Isotherm and kinetics parameters for the adsorption of Pb (II) on EG

Pseudo-first-order Pseudo-second-order Langmuir isotherm Freundlich isotherm
Qe(me/e) 5.3150 Qe(mg/e) 27.7008 Qe(mg/e) 106.3830 Kr 1.5866
ki(min!) 00076 ki (min!) 00058  Ki(V/mg)  0.0109 1/n 0.572
R? 0.7255 R? 0.9984 R? 0.9768 R? 0.8158
Re 0.1867

The way in which the adsorbates interact with EG adsorbent is crucial and could be
described via adsorption isotherms. Such isotherms give some insights into the adsorption
process and provide important parameters to disclose the adsorption mechanism.
Reportedly, Langmuir and Freundlich isotherms could accurately characterize the
adsorption behaviour of heavy metals on various substrates. The Langmuir isotherm
model is based on the assumption that the adsorption occurs at specific homogeneous sites
within the adsorbent and there is no significant interaction among adsorbed species [24].
The following equation presented the Langmuir isotherm [23]:

1 1 1

1-14 ©®

G dm = KigmCe

where qe (mg/g) is the amount of adsorbates adsorbed at equilibrium, qm (ing/g) is the
maximum monolayer adsorption capacity of the adsorbent, Ce (mg/l) is the concentration
of the adsorbate under equilibrium condition and Kr (I/mg) is the Langmuir constant.
From Langmuir’s model, the separation factor Ry is calculated as follows:

1

R, = ©6)

1+K. Co

where Co (mg/l) is the highest metal concentration in solution and Kr (I/mg) is the
Langmuir constant. Adsorption is considered (i) unfavourable if Re> 1, (ii) linear if Ri= 1,
(iii) favourable if 0 < Rp< 1 and (iv) irreversible if Rr= 0. From Table 1, it could be
concluded that the adsorption of Pb (II) onto the surface of EG was favourable since the
calculated Ry, value fell within 0 and 1. Values of the constants can be deduced from the
Figure 4c, which plotted linear relationship of (1/qe) versus (1/Ce).
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Linax = max({l3,), @)

The faster the segments of the trajectory diverge, the shorter the diagonal lines
become.

e Entropy: it refers to the Shannon entropy with the probability of p(1) = P(1)/N;
which is exploited to find a diagonal line with the exact length of L in the
recurrence curve.

ENTR = -3, . P(1) InP(D) ®)

Entropy shows the complexity of the RP with respect to diagonal lines. For
instance, for uncorrelated noise, the value of the entropy is almost small, which
points to its low complexity.

3. Criteria based on vertical lines

e Laminarity (LAM): similar to determinism, it is the ratio of the vertical lines
recurrence points to the total number of recurrence points. It is calculated as
follows:

Vinin VP(V)

LivP(v) ©
Computing LAM can be done only by those values of V that are greater than the
minimal length Vmin so that the effect of tangential movement declines. For maps,
Vmin = 2 is a good value. LAM criterion illustrates the instances of laminar states
in the system without describing the length of these laminar phases. If RP includes
more single recurrence points than vertical structures, LAM decreases.

e Trapping Time (TT): The average length of vertical structures is calculated as in
the following equation:

(10)

which is referred to as trapping time. Computing this criterion requires taking into
consideration a minimal length Vimin (as in LAM). TT is the mean time that a
system remains stable in a particular state. It can also estimate for how long a state
can remain trapped.

o The length of the longest vertical line (Vmin): it is similar to Lmax in diagonal lines.
Vinax = max(vi;2) an
where Ny is the absolute number of vertical lines.

Contrary to criteria based on diagonal lines, these criteria can detect chaos-chaos
transitions. Consequently, it allows intermittency for even short and non-stationary data
series to be investigated. Moreover, since measures that quantify the vertical structures for
periodic dynamics are zero, it is easier to detect chaos-chaos transitions [11].

e Recurrence points of first type (T1): Consider a special state like X;. Then,
assuming that
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seperti waktu disentuh, konsentrasi awal, dos penyerap dan nilai pH. Hasil
keputusan pH neutral awal menunjukkan bahawa isoterm penyerapan bagi Pb (II)
pada EG dan MEG adalah konsisten dengan model isoterm Langmuir. Ini
menunjukkan Kkapasiti penyerapan maksimum 106 mg/g dan 68 mg/g bagi EG dan
MEG, masing-masing. Penyerapan kinetik Pb (II) didapati mematuhi model kinetik
pesudo-order-kedua. Interaksi kimia antara elektron m pada helaian grafit dan ion
Pb (II) memainkan peranan penting dalam mekanisme penyerapan. Pengenalan
magnet CoFe,0, kepada EG didapati telah mengubah nilai pH optimum kepada
keadaan asal. Pengelasan penyerapan dilakukan menggunakan teknik analisis yang
relevan seperti Mikroskop Elektron Pengimbasan (SEM), Difraksi Serbuk sinar-X
(XRD), Magnetometer Sampel-Getaran (VSM) dan Inframerah Perubahan-Fourier
(FTIR). Hasil kerja ini mencadangkan kemungkinan besar bagi penggunaan grafit
ubah suai yang disediakan bagi membuang bahan berbahaya dalam sistem rawatan
air sisa praktikal.

KEYWORDS: adsorption; heavy metal; exfoliated graphite; Pb (II) ions; wastewater
treatment

1. INTRODUCTION

In the past decades, environmental contamination due to the presence of heavy metals
in wastewater from industrial processes and products has increasingly grown. Heavy metal
contamination adversely affects human health and organisms due to the high toxicity of
metal ions even at low metal concentration. Among many kinds of heavy metals, lead (Pb)
poisoning has caused a major public health risk as it can lead to symptoms like delirium,
convulsions, persistent vomiting, coma, and also cause serious damage to hematopoietic,
central nervous, and reproductive systems [1]. Thus, the efficient decontamination of
water containing Pb>" has been considered as one of the most important tasks for
environmental scientists. There are various techniques for this, including membrane
filtration, solvent extraction, chemical precipitation, and adsorption. Among the
aforementioned techniques, the adsorption method is still more favoured since it can offer
many important benefits such as high removal efficiency, simple operation, wide
adaptability, recyclability, and economic feasibility.

Among a cascade of adsorbents developed for decontamination of heavy metals, a
number of products from graphite have been demonstrated to be very efficient [2-7]. The
adsorption behaviour of heavy metal ion appeared to depend strongly on the textural,
physical, and chemical properties of graphite related adsorbents that are essentially
determined by the synthesis approach. In attempts to obtain high adsorption capacity,
several preparation protocols and precursors have been employed. For instance, graphene
layers fabricated from graphite rods by complete exfoliation to graphene layers containing
30 wt.% PF® ~ showed high adsorption capacity for Pb** (406.6 mg/g) and Cd** (73.42
mg/g) [2]. Additionally, the lead ion uptake of graphene nanosheets was found to be
significantly improved under vacuum heat treatment [3]. Reportedly, the introduction of
Fe304 particles onto graphene platforms could support high removal efficiencies and fast
adsorption rates for Cu?*, Cd** and Pb?* [5]. In another work [4], the graphene surface
modified by iron nanoparticles exhibited the maximum adsorption capacity of 4.86, 3.26,
and 6.00 mg/g for Cr(VI), As(V), and Pb (II) respectively at an initial metal ion
concentration of 5.0 ppm. More recently, high removal efficiency of Pb (II) and Cd (II)
ions were achieved using the composite of a significant amount of spinel magnetic
particles and graphene sheets [6]. The adsorption of heavy metals on graphene-related
materials was suggested to occur via chemical interaction of functional groups on the
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In Table 3 the extracted P-Value features are specified according to nonlinear values
of 0.05. As it is seen, the L, ENTR, TT, T2 measures reveal the most differences between
the two classes. These values show chaos-chaos and chaos-order transitions respectively.

For example, L is the average time that two trajectory segments are close to each other
and can, thus, be interpreted as the average prediction time and in all PSG signals, we
could see MG signals have deterministic behaviors and therefore show significant
difference between CG and MG.

Table 3: P-Value in comparing control group with the group affected by
methamphetamine abuse

~———__Feature RR DET L Loax ENTR LAM T Viax T1 T2
Signal
F3 1 0.9662 0.9903
F4 1 0.9621 0.9911
c3 1 0.9266 0.9652
EEG c4 1 0.9280 0.9652
o1 1 0.9513 0.9825
(023 1 0.9371 0.9671
El 1 0.8349 0.9146 0.8225
EOG E2 1 0.8220
ECG 1 0.9867
CHIN (s 7SG protocal) 1
ABDO (s PSG 1
protocol)
Flow ( as PSG protocol) 1
Pflow ( as PSG protocol) 1
Rleg (as PSG protocol) 1 0.0793
Lleg (asPSGprotocol) 1 0.0652
HR 1
Spo2 1
Snore 1 0.0982
Thor ( as PSG protocol) 1

P-value less than le-4

4. CONCLUSION

Methamphetamine abuse has increased dramatically during the past decade, this could
be detected with PSG signals without blood testing. Methamphetamine abuse affects sleep
and we could measure this with efficacy. RQA parameters show signals’ chaotic behaviors
and this research displays that self-organization in PSG signals are affected with
methamphetamine abuse.

5. COMPLIANCE WITH ETHICAL STANDARDS
5.1 Ethical Approval

All procedures performed in studies involving human participants were in accordance
with the ethical standards of the institutional and/or national research committee and with
the 1964 Helsinki declaration and its later amendments or comparable ethical standards.
5.2 Informed Consent

Informed consent was obtained from all individual participants included in the study.
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easily detected from the mentioned figures. Clearly, the damage should be detected from
the difference of the intact and damaged observations, the DWT coefficients of which are
depicted in Fig. 11.
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Fig. 9: Intact dam under DWT. Fig. 10: Damaged dam under DWT.

Amplitude of the Wavelet Coefficients

Node Number
Fig. 11: Shape Mode Differentiation between the intact and damaged dam under DWT.

Figure 11 illustrates the amplitudes of the DWT coefficients of mode shape
differentiation between the intact and damaged dams. In this figure, the change in the
amplitude of DWT coefficients is clear and the existence of damage can be detected. In all
scenarios, the curves of shape mode differentiations between the intact and damaged dams
under DWT are the best choices for clarification of destruction’s existence in the structure
and also detecting its location (in the height). This is observable in different simulation
results because, in contrary to the damaged dam, which may exhibit multiple amplitude
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There are three main sections that have been designed in the GUI to operate this system.
The first section is an input by real-time recording from the user using the microphone of the
laptop. The second section is an input by uploading the tongue clicking sound of the user that
is already stored in the file. The third section is the two features chosen from previous
analysis. When the user clicks on peak and amplitude modulation (skewness), the values are
the feature extracted from the input provided by the user through section one or two.

(@ ®)

Fig. 9: Successful rate on multiclass SVM classification for (a) five user inputs and
(b) each pattern.

In Fig. 9, the trained classifier was able to recognize 100% of input from user 1, 67%
correct identification from user 2 to 4 and 33% correct identification for user 5. A moving
average was then applied to the peak size threshold to improve the classification result and
the success rate for all five user inputs produced 67% correct identification as illustrated in
Fig. 10(a) and 10(b).

Iy (I‘ \I‘ .I, ‘I— i A i

Test user input Piten

1

3 ]

Fig. 10: Successful rate on multiclass SVM classification with moving average filter
for (a) five user inputs and (b) each pattern.

Even though the overall percentage result for all five user input is the same, the success
rate on the pattern is different for P1 and P3. P3 gives a higher success rate without moving
average filter while P1 gives higher percentage successful rate with moving average filter.
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compare of Resl & Fuzzy Trust

Fig. 17: Comparison between the results of the proposed method and
actual data for 500 records.

compare of Real & Fuzzy Trust

Fig. 18: Comparison between the results of the proposed method and
actual data for 1000 records.

‘compare of Real & Fuzzy Trust

Fig. 19: Comparison between the results of the proposed method and
actual data for all records.
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Fig. 25: Precision and recall in the proposed fuzzy system for all records.

According to Eq. (5), the mean absolute error can be used as a metric to compare the
proposed fuzzy system with the actual system, where y; is the trust value of the i sample
obtained by the proposed method and x; is the actual trust value. The comparison graph is
expressed in Fig. 24.

.
1
MAE == ly; =il ®
=1

Precision and recall are defined based on four conditions as follows:

Trust Conditions: in which the following parameters are used to calculate the
correctness:

At the actual trust value in the datasets
Bt: the trust value obtained by the proposed algorithm

4; N B,
recall, = ———L
Ty ©)
. A 0By
precision, = ——— (@)
By

Distrust Conditions: in which the following parameters are used to calculate the
correctness:

Aq: the actual distrust value in the datasets
Ba: the distrust value obtained by the proposed algorithm

A, B
recally = 24224 ®)
Aq
. Aa N Bq
rectsio =—
P " B ©
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Persian Sentiment Analysis that uses hybrid deep learning architecture CNN-LSTM. The
CNN-LSTM architecture involves CNN for feature extraction and LSTM for learning the
long term dependencies. Therefore, the model can harness both CNN‘s and LSTM’s abilities
and gets better results with an accuracy of 85%. Additionally, we collected two different
Persian datasets from Twitter and digikala as the most famous digital products site. We
labelled these sentences as positive, negative, or neutral. They can be useful datasets for
Persian language.
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IEEE 1547 standards. The synchronization of the inverter current and the grid voltage is
portrayed in Fig. 10(a). The grid phase angle in locking mode with the grid reference

signal is given in Fig. 10 (b).
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Fig. 9: (a) SRF based PLL (b) adc-dqo transformation block (c) transformed VaVq
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2
8

T —
2 f 10 T
Z 20 “ sisl\'/\'l\‘l\‘A
g-lo ! £3 1
” a0 | | 19
035 04 045 05,055 285 29 295 Time)
(a) (b)

Fig. 10: (a) Grid Synchronization of grid voltage and the inverter current,
(b) Locking mode of the grid reference signal and grid phase angle.

Under the normal operating conditions of the grid, grid voltage and the inverter
current are found to be in synchronism in the grid mode. In this mode, the grid angle and
the grid reference signal are in synchronism for a normal steady grid. When the abnormal
grid conditions occur, the inverter should work in an anti-islanding mode and suddenly
withdraw the PV system from the grid.
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Fig. 7. Effect of patch thickness for passive repair

4.3. Effect of Adhesive Thickness

Fig. 8 shows the variation of the normalized SIF as a function of the adhesive
thickness. It can be seen that a very small increment in the adhesive thickness increases
the normalized SIF. Therefore, when repairing cracked structures, it is desirable to use
smaller adhesive thickness. This finding correlates well with the results highlighting this
effect in Ref. [11]. Thus, the adhesive thickness should be chosen carefully as on the
one hand, a bigger value of thickness will reinforce adhesion but dissipate the transfer of
the loads towards the patch, which decreases the favorable effects of the patch. On the
other hand, smaller thickness will transfer the load towards the patch but increases the
risk of the adhesive failure.
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Fig. 8. Effect of adhesive layer thickness for passive repair

4.4. Effect of Adhesive Materials

The mechanical stresses between the composite patch and the host cracked plate
increases significantly with the increase of the shear modulus of the adhesive. However,
it is not recommended to increase the adhesive shear modulus indefinitely as this will
reduce the adhesive strength which can increase the risk of the adhesion failure. Thus,
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Henceforth, the right kinetic motion mechanism that can produce optimum plucking is
essential.

2.2 Configuration of the Hybrid Kinetic motion Energy Harvester

In our previous design, we fabricated a compact prototype that could harvest
electricity from a 40 mm piezoelectric beam with the aid of a rotating rotor. The specially
designed rotor obtained its rotational motion from a step vibration input of 18 Hz. With
this prototype, a maximum voltage output of 0.024 V was recorded [12]. We improved our
previous design by substituting the poles attached on the rotor with Neodymium iron
boron (NdFeB) permanent magnets. This way, the beam will not be subjected to
mechanical plucking and this will improve the durability of the device.

The configuration of the hybrid kinetic motion energy harvester is shown in Fig. 5.
Similar to the previous design, it consists of a PZT-5H piezoelectric beam. One end of the
piezoelectric beam is clamped while the other end is mounted with a permanent magnet
that acts as a proof mass to the cantilever structure. As shown in Fig. 5, the permanent
magnet (shaded in orange) is mounted on the piezoelectric beam while the rest of the
magnets are mounted on the eccentric rotation mass. The eccentric rotation mass is placed
at an adjustable distance up to 10 mm (in y-axis direction) from the piezoelectric beam.

Eccentric I
. - Permanent magnets
rotation mass =
. »
Supporting » J—X
structures - :
/ 0 y
. ./ Permanent magnets
Piezoelectric , a &
-
beam

Fig. 5: Configuration of the hybrid kinetic motion energy harvester.

Figure 6 shows the design of the fabricated energy harvester. One end of the beam is
clamped to the casing and while the cantilevered end is mounted with one NdFeB
permanent magnet. Another five NdFeB permanent magnets are glued to the eccentric
rotation mass. The NdFeB strong permanent magnets were chosen because they are
widely available, cost effective, and relatively easy to machine. The masses of each
magnet and of the piezoelectric beam are 0.71 g and 1.60 g, respectively. These
components are put together in a circular plastic casing with an inner diameter of 5.2 cm.
An aluminum bearing is fixed to the assembly to allow the rotation of the eccentric mass
Totor.

The eccentric rotation mass is included in this design to yield an even higher vibration
output to the piezoelectric beam. As the mass continuously rotates, it produces an
asymmetric centripetal force with a net centrifugal force that causes vibration to the beam.
At the same time, the vibration is further increased by the attractions and repulsions of the
permanent magnets at both the eccentric mass and the piezoelectric beam. The combined
vibration outputs should drive the frequency of vibration of the piezoelectric beam
towards its resonant frequency. This will in turn produce a higher voltage output from the
harvester.
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KEYWORDS: sentiment analysis; natural language processing; deep learning; Persian;
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1. INTRODUCTION

In recent years, social media sites have gained a considerable number of members.
These sites allow users to express their ideas, so there is a great opportunity for companies
and organizations to be informed of users’ ideas as public view [1]. Today many companies
try to provide acceptable customer services to encourage people to buy their products. There
is also a profound need for some organizations to know people’s political views. On the
other hand, with such massive opinionated text data, such as comments in social media sites,
reviews in different websites, or even blog posts, companies and organizations must rely on
tools to analyse this data. Sentiment Analysis technique has emerged for these purposes [2].
It is one of the most popular applications of NLP.

Sentiment Analysis can be applied at different levels of scope: document level,
sentence level, and aspect level. Document level Sentiment Analysis is used to detect the
whole document sentiment. Sentence level Sentiment Analysis is used to determine a
sentence sentiment while Aspect level Sentiment Analysis is used to recognize every aspect
of each entity which is mentioned in a sentence. For example in the sentence: “I really love
Apple products, but the latest iPhone is not that great!” There is a positive sentiment about
Apple products but a negative opinion about the latest iPhone [3] [4].

Although extracting features from documents plays an important role in classification
tasks, most Persian Sentiment Analysis research uses traditional machine learning methods.
These methods need to manually extract features from data. Some of the famous techniques
are Naive Bayes (NB), Support Vector Machine (SVM) and logistic regression [5]. On the
other hand, text inputs should be fed into Neural Networks in a proper way. Bag of Words
(BOW) is one famous method to represent each sentence to the proper form for machine
learning. This method is quite simple and effective, but it ignores word order in the
document [6], which can cause a significant problem in Sentiment Analysis tasks for two
sentences with the same set of words and different sentiments. BOW also doesn’t consider
the semantic similarity between words [7].

There are several methods for representing a word properly to feed to machine learning
algorithms such as N-gram and binary features. Currently, except scant research in Chinese
and Indian languages, the majority of the research is performed on English text. Moreover,
Persian language faces some challenging complexity such as a wide variety of suffixes, lack
of enriched dataset, etc. [5].

Deep leaming has become the main part of many new applications such as Speech
Recognition, Object Detection, Text Mining, etc. In this study, a novel deep learning model
for Persian Sentiment Analysis is presented. It combines two types of Artificial Neural
Network: Convolutional Neural Network (CNN) and Recurrent Neural Network (RNN). In
recent years, CNN and RNN have been used successfully in Sentiment Analysis tasks.

CNN is well suited to extract local features from text [8]. RNN is used for processing
sequential data [9]. LSTM is a special kind of RNN that is capable of learning long-term
dependencies. It can also solve the problem of gradient diffusion and gradient explosion [10].

In this paper, Convolution and Recurrent Neural Network are combined for Persian
Sentiment Analysis. We take advantage of automatic feature extraction by using CNN.
Long-distance dependencies are also learned by LSTM. On the other hand, instead of
representing each word by its index in the vocabulary, we use word2vec as an embedding
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daripada aktivinya selepas disimpan selama 30 hari, manakala aktiviti enzim bebas telah
menurun kepada 15% selepas 20 hari dalam simpanan.

KEYWORDS: immobilization; enzyme; lipase; optimization; FCCCD; RSM; fibers; nylon;
stability; reusability; kinetics study

1. INTRODUCTION

Lipases (triacylglycerol ester hydrolase, EC 3.1.1.3) play an important role in industry.
Their capability to break triacylglycerols down to fatty acids and glycerol make them the
most promising in biodiesel production using transesterification of oils. Lipase is also used
in food and flavour making, drug synthesis, and perfumery and cosmetics [1]. Due to the
shortcomings of free enzymes, such as having low stability, non-reusability and difficulty
in separation from the products, immobilization technology is introduced to overcome these
drawbacks. Immobilization of enzymes is the most frequently used method to convey the
needed characteristics of conventional heterogeneous catalysts into biological catalysts [2].
Various mechanisms are applied to immobilize enzymes such as covalent binding physical
adsorption, ionic interaction, or entrapment [3]. Numerous benefits are conceivable through
immobilization including improved stability, reusability, ease in separation of final
products, greater control in catalysis [4], considerable cost benefits for industrial processes
[5], and the ability to stop the reaction quickly by removing the enzyme from the reaction
solution [6].

Among many supports, immobilization on polymer support has gained more interest.
Polymer supports have good mechanical properties, can be produced in mass quantities and
can be easily modified for immobilization with maintained stability [7,8]. Several studies
showed that lipase enzymes have been immobilized on different types of support including
chitosan beads [9], Electrospun cellulose nanofiber membrane [10] Sepabeads® [11], ferric
silica nanocomposite [12] and octyl and cyanogen bromide (CNBr) agarose beads [13].

Radiation-induced graft polymerization (RIGP) is a useful method to functionalize
various polymer materials [14]. Nylon-6, which is also known as polycaprolactam and
polyamide 6, possesses excellent mechanical and physical properties and has become the
most widely used synthetic polymer for fibres [15]. Introducing functional groups on the
Nylon-6 polymer surface with RIG can introduce new chemical characteristics to the
polymer while its main properties remain unchanged [16] making it promising candidate for
enzyme immobilization.

In this study, lipase enzyme was immobilized onto the nylon-6 grafted polyglycidyl
methachrylate (PGMA) with covalent linkage. Three conditions, namely, reaction pH,
reaction time, and enzyme/support ratio were optimized using response surface
methodology (RSM) and face centred central composite design (FCCCD). The optimum
temperature and pH, thermal stability, storage stability and reusability, as well as kinetic
parameters were determined.

2. MATERIALS AND METHODS
2.1 Material

Nylon-6 polymer was purchased from Reliance Sdn. Bhd. GMA, polyoxyethylene
sorbitanmonolaurate or Tween-20 and diethyl amine (DEA) were purchased from Sigma-
Aldrich (USA). Lipase (solid form, 5-15 units/mg protein) from wheat germ was also
procured from Sigma-Aldrich (USA). All reagents used were of analytical grade or higher
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the depth of penetration was measured in tenths of a millimeter. The depth of the penetration
indicated how thin the grease consistency was, as per NLGI classification.

Fig. 2: Bleeding test.

2.7 Contact Resistance

Resistance of switchgear contact (Ohms or Siemens per meter) was tested by measuring
the resistance of electrical connections. This test was specifically to evaluate electrical
connections made in the presence of the grease samples by checking contact resistance. Two
sensing cables (using the same polarities to existing cables) on two sides of the contacts
were connected to the targeted object as close as possible, as illustrated in Fig. 3.

[ H | <—Current Lead
°
Lo
e
Contact Resistance
TestSet
Le—e] Voltage Sensing Lead

Fig. 3: Connection diagram for circuit breaker (close position).

The variation of no more than 20% from the result for a fresh sample, compared using
similar connections, is acceptable based on measurement of the resistance of the
circuit/main circuit [2]. The resistivity of the grease was tested by applying it to the 11kV
contacting arm using fresh samples, and those samples were heated at 150 °C for 24 hours.
The difference of contact resistance without grease, fresh samples, and prolonged-heated
samples were compared.

2.8 Corrosivity

Greenish grease indicates a possibility of copper corrosion on the switchgear arms. A
clean copper strip was coated with each sample and was kept in the oven and furnace under
100 °C, 150 °C, and 200 °C for several days following the ASTM D4048 method. The
resulting colors of the strips were interpreted according to the standard codes by a same
person at all times, in to avoid bias.

2.9 Chemical Analysis

Functional groups were analyzed by using a Nicolet iS5 FTIR Spectrometer equipped
with iD7 ATR, which was supplied by Thermo Fischer Scientific, USA. Alkane, carbonyl
group, and hydroxyl group are among the common functional groups that usually exist in
the grease. The sample was scanned from 4000 cm™ to 600 cm™ wavelength.
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direction on the number of trials for the same direction. After calculating the accuracy for
each direction, the average performance accuracy was calculated to be about 97.5%.

Degree of wheel direction
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—— Backward Movement

Degree of head tilting

. - . e —
-70 -60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70

Fig. 9: Graph of degree of wheelchair direction versus vertical head tilting degree.
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Fig. 10: Head tilting angles and their wheelchair movement response.

Table 1: system performance accuracy

Movement Trials Successful Accuracy
number Outcomes
Forward 50 50 100%
Backward 50 47 94%
Right 50 49 98%
Left 50 49 98%

Average accuracy : 97.5%
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Finally, the simulated result has shown that the proposed inverter phase is almost
equal to the microgrid phase of the designed PLL based synchronization technique and

therefore the phase error is only 4.39°

8.2 Experimental Results and Discussion

To establish the experimental set-up, the control switching frequency is set to 10 kHz
of the microcontroller and the input reference voltage Vjc was performed to 8kVp from
the electrostatic generator. Based on the switching controller, the inverter output voltage
and current waveform without filtering conditions are almost the same as simulated results
as demonstrated in Fig. 13.

g Experimental Inverter Output Veltage Va

Time (5)

(a)

= Experimantal nverter Output Currant s

Inveror Output Currert a (A)

Time (5)

®)
Fig. 13: Output waveforms of the PSI, (a) voltage, (b) current.

It is clearly seen that the experimental results of the inverter output voltage and
current are 4 kV peak and 400 A peak, respectively. After filtering, the microgrid voltage
and current are around 6 kV and 30 A peak which is almost similar to simulated results as
depicted in Fig. 14. According to Fig. 14, it is observed that both waveforms are cut the
same point of 0.02 s which is 50 Hz of fundamental microgrid frequency. Similarly, it
should be renowned that the experimental results are attained without damping technique.
The inverter output voltage and current THD is equal to 44% without filtering condition,
while the microgrid voltage and current THD is almost equal to 2% with filtering
condition.

As represented in Fig. 15, the voltage and current frequency distortion and the THD
value are decreased utilizing microgrid based lowpass LCL output filter. Moreover, the
gained microgrid voltage and current THD is less than <5% which meets microgrid code
requirements. Figure 15 shows the FFT analysis of the measured inverter and microgrid
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3.8 Kinects Study

For the kinetics study of immobilized and free lipase enzyme, a Lineweaver-Burk Plot
best fitted the data (Fig. 8). It was found that both Vmax and Km for immobilized lipase were
reduced compared to the free enzymes. Vmax and Km values obtained were 0.012 mM/min
and 7.250 mM for immobilized lipase, and 0.024 and 10.321 for free lipase, respectively.
The lower value of Km for immobilized lipase enzyme compared to free enzyme indicates a
stronger and more efficient binding of substrate. Vmax, on the other hand, exemplifies how
quick the reaction is catalyzed by the enzyme. Lower Vmax for the immobilized enzyme
designates lower enzyme rate. This is commonly observed since the enzyme having lower
activity after the immobilization process is caused by the lower accessibility of substrates
towards the immobilized enzyme’s active site [19].

2500
2000
1500

1000

1/v, min/mM

500

0

U/[S], mM?

Fig. 8: Lineweaver—Burk Plot for immobilized lipase.

4. CONCLUSIONS

Lipase enzyme was successfully immobilized on nylon-6-grafted with PGMA. The
optimum immobilization conditions were determined using RSM FCCCD. Immobilized
enzyme showed higher stability at wide range of temperature and pH. Immobilized lipase
retained 70% of its activity when stored for 35 days at 4°C, while free lipase lost 70% after
14 days. The immobilized lipase retained 78% of its activity after 4 cycles. This proposed
immobilized enzyme-polymer system has potential in applications such as biodiesel
production from oil.
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4. RESULTS AND DISCUSSION

In this section, finite element analysis was carried out to study the effect of a
composite patch placed on the damaged area of a rectangular plate under uniform
uniaxial tension load for the problem shown in Fig. 1.

4.1. Comparison between Unpatched and Patched Crack

The variation of mode I stress intensity factor is plotted in Fig. 5 for five different
values of crack length in the unpatched and repaired cracked plate. It can be seen that
SIF highly decreased when employing the patch repair and more so for bigger crack
lengths since the patch will carry the load as the crack grows. This is because the stress
singularity around the crack tip is reduced due to the composite patch induced shear
force on the crack area. Indeed, the SIF reduction reached a maximum value of 68.5%
compared to 60% reduction for the glass/epoxy patch as obtained in Ref. [6]. Therefore,
boron/epoxy patches are more effective for reduction of SIF. Furthermore, Fig. 6 shows
that for the repaired plate and as the crack length increases, the SIF exhibits an
asymptotic behaviour.
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Fig. 6. Crack length variation with and without patch

4.2. Effect of Patch Thickness

Patch thickness represents one of the best means for improving patch repair
performance. Thus, many researchers investigated the patch thickness effect on the
repair performance in damaged structures [4], [5], [12], [13]. Mhamdia et al. [14]
achieved almost 50% decrease in the crack tip SIF by increasing the patch thickness to
repair a cracked plate under mechanical loading.

Fig. 7 displays this effect on the normalized SIF variation. It is clearly illustrated that
the normalized SIF at the crack tip is reduced proportionally as the patch thickness
increases. Indeed, the size of the patch is important to transfer shear load at the damaged
area. An increase of 45-50% of the patch thickness reduces the normalized SIF by the
same order. Hence to increase the repair performance, the size of the patch should be
thicker. Moreover, for repairing cracks, it is preferable to use the multi-layers composite
patch to improve the distribution of stresses.
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where, Vinyyy and Vp,gy,, are consistent PSI and microgrid phase voltages respectively.
Therefore, the independent states space equation, for example, ir,= y, and i¢, =y, and
solving Eq. (5) and (6) the resulting Eq. are initiated [3-4].

V3
d_ti = @11Y1 + Q12Y2 + D11Vinw ac + b12Vinw be + M

d
Y2 _
d_tz = 1)1 + U355 + ba1Ving ac + DaaVinppe + M, (@)

Eq. (7) has been improved Eq. (8).

V3
d_ti =y +apy, +x, +my

4,

dt - G2 + a2y, +x; +m; ®)

The inputs control x; and x, are specified in relations phase to phase voltages V;,,, o, and
Vinw be as represented in Eq. (8).

[X1 [bn blz] [”zm; ac ©)
xz by;  byy| Winy bc
b1y *biz
[Vim; ac] _ lbay byl s [ ] (10)
> =
Vinv be by1baa—b12b21

where x; and x, are observed as the trouble inputs to the state space Eq. demonstrated in
Eq. (6) and (7).

5. DESIGN OF A CONTROL METHOD FOR 3® PSI TOPOLOGY

Two DC voltage sources connected in series may be implemented using one PSI. The
logic switching control circuit must produce zero-crossing gate pulses from the two-
different reference signals. The pulse signal is sent to the IGBT module. It can produce
three-terminal phase voltages, namely v, v, and v,,which are square-waves. During the
operating period, the circuit has six different states. Three modules drive each state. When
a module is turned on, another module turns off. The load voltage is regulated from zero to
its maximum by changing the angle ¥. In addition, the LCL lowpass filter is used to
convert square waves into a modified sine wave with low frequency higher harmonic
distortion. Figure 2 shows the PSI power circuit block diagram of the 3@ microgrid
connected ESG system. Form the Eq. (7) and (8), it is observed that the 3@ microgrid
connected ESG system consists of two conditions, y, and y,.
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Fig. 22: ETS as unidentified scanned object.

When it comes to complex shape and many detailed objects, a tighter resolution of
laser scanners should be used to form an ETS is with a resolution of 3 mm. All Revit
family that has been made are put in the proper position with the help of the point cloud.
The process of integrating the Revit project (classroom) with the Revit family (assets, such
as desk, chair, whiteboards, etc.), based on the Life Cycle of BIM, is the “Detailed
Design” stage. Figure 23 is a room model that has been completed with a variety of
families [14] and Fig. 24 is room in the real world.

Fig. 23: The final BIM model.

The model and actual classroom have a fairly high level of similarity. TLS takes a
position based on the point cloud taken. It is just that in reality, the shape of the chair has
changed, because the photo was taken when the study was completed and the
administrative staff had changed the seat model, but the structure of the room was similar.
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ABSTRACT: This paper presents a pilot study for a novel application of converting tongue
clicking sound to words for people with the inability to speak. 15 features of speech that
are related to speech timing patterns, amplitude modulation, zero crossing and peak
detection were extracted. The experiments were conducted with three different patterns
using binary Support Vector Machine (SVM) classification with 10 recordings as training
data and 10 recordings as development data. Peak size outperformed all features with 85%
classification rate for pattern P1-P3 whereas multiple features produced 100%
classification rate for P1-P2 and P2-P3. A GUI based system was developed to validate
the trained classifier. Multiclass SVM were constructed based on the best features obtained
from binary SVM classification outcome, namely peak size and skewness amplitude
modulation, and then tested on 15 recordings. The GUI based multiclass SVM obtained a
satisfying performance of 67% correct classification of the test data set.

ABSTRAK: Kertas ini membentangkan panduan kajian kepada aplikasi terkini dalam
menukar bunyi klik pada lidah kepada perkataan untuk orang yang mempunyai kehilangan
upaya dalam bertutur. 15 ciri khas berkaitan pertuturan adalah pola masa, modulasi nilai
tertinggi, tiada titik persilangan dan nilai terpilih yang dikesan. Eksperimen telah
dijalankan dengan tiga corak berlainan menggunakan perduaan Mesin Vektor
Sokongan (SVM) klasifikasi dengan 10 rakaman sebagai data terlatih dan 10 rakaman
sebagai data yang dibina. Saiz tertinggi yang melebihi semua ciri-ciri pada 85% kadar
klasifikasi dilihat pada corak P1-P3, sedangkan ciri-ciri pelbagai telah terhasil pada 100%
kadar klasifikasi P1-P2 dan P2-P3. Sistem berdasarkan GUI telah dibina bagi menilai ciri
terlatih. Kelas pelbagai SVM telah dibina berdasarkan ciri-ciri terbaik dan dihasilkan
daripada klasifikasi perduaan SVM, iaitu saiz tertinggi dan modulasi saiz tertinggi tidak
linear, dan telah diuji dengan 15 rakaman. Kelas pelbagai SVM yang didapati melalui GUI
ini adalah memberangsangkan iaitu 67% klasifikasi adalah tepat pada set data yang diuji.

KEYWORDS: mute; speech; alternative communication; classification; features

1. INTRODUCTION

Nommnally, people who suffer from hearing disability will also experience the inability
to talk (mute). According to the world federation of the deaf, it is estimated that there are
70 million people with hearing and mute disabilities in the world [1]. In Malaysia, according
to the Ministry of Women, Family and Community Development, the number of people
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place. Next, the genes prediction of CRISPR, tRNA, 1RNA, and CDS was conducted
using several databases like GeneMark, Prodigal, MetaGeneAnnotator, and
FragGeneScan. Finally, the functional annotation was completed by associating the
protein-coding genes with the COG, Pfam, KO, EC, MetaCyc, and KEGG [8].

2.4.3 EBI Metagenomics (EMG)

To analyze the data from POME’s NGS results using EBI metagenomics, the data file
needs to be uploaded to the European Nucleotide Archive (ENA) using either Webin
Uploader, FileZilla Client-Server, or Aspera. In this research, FileZilla Client-Server was
utilized, which is easier to use compared to the other methods and has been used widely by
many researchers. After QC and filtering out ncRNA reads, the CDS of proteins were
predicted using FragGeneScan for short reads and Prodigal for longer reads or assembled
ones. In EBI Metagenomics, MAPseq was used for taxonomic classification by assigning
taxonomy and OTU classification to IRNA sequence. In the meantime, InterProScan was
also used for functional annotation by predicting the domains and classifying them into
families using a compilation of several databases like Pfam, TIGRFAM, PRINTS,
PROSITE patterns, and Gene3d. Finally the functional results were produced in Gene
Ontology (GO).

3. RESULTS AND DISCUSSION

To ensure the similar type of dataset for data comparison, the file in fasta format with
assembled form has been selected for this research. The assembled format is used instead
of the raw sequence because one of the bioinformatics pipelines, IMG/M cannot process
the unassembled reads if they are generated outside the Joint Genome Institute (JGI) [9].
The data was submitted to get a clear result related to the taxonomic and functional
annotation involving POME DNA metagenome sample. Specifically, the results of major
phylum and genus distribution existing in POME will represent the taxonomic
classification. On the other hand, major functional annotation and glycoside hydrolase
enzyme present in POME’s metagenomics DNA results will represent the functional
annotation part of this research. Overall, MG-RAST was found to be the quickest in 5
hours 20 minutes (Table 1) compared to IMG/M and EBI Metagenomics. However,
QIIME was the quickest compared to MG-RAST and MOTHUR [14]. On the contrary,
MG-RAST is the quickest in this research, even though QIIME was included in EBI
Metagenomics system Version 3.0. In this condition, QIIME is not a stand-alone system,
and EBI metagenomics also involves other bioinformatic tools like FragGeneScan,
Prodigal, and InterProScan which explains the slowness of EBI Metagenomics containing
QIIME compared to MG-RAST.

Figure 1(a) showed the results of major phylum distribution present in effluent of
FELDA palm oil mill, Mempaga, Pahang by each bioinformatic pipelines. All three
bioinformatic pipelines have similar dominant phylum of Proteobacteria and Firmicutes
with MG-RAST 73.7% and 25.3%, IMG/M 48% and 28%, and EBI Metagenomics 67%
and 33%, respectively. The difference can be seen in IMG/M ER with additional dominant
phylum of Actinobacteria (12%), dsDNA viruses (5%), and Bacteroidetes (4%). In this
phylum composition, IMG/M ER appeared to be more diverse and details compared to the
other two bioinformatics pipeline. MG-RAST using a BLAT algorithm while IMG/M ER
used BLAST which is the most commonly used bioinformatics tool for sequence
similarity analysis. Besides that, IMG/M could provide the percent identities greater than
30% which ensured the larger amount of results produced, while the setting in MG-RAST
is only for the percent identities of 60% and above.
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ABSTRACT: Polysomnography (PSG) is a standard approach based on comprehensive
monitoring of cardiorespiratory signals during sleep. This study has been conducted on
subjects with a record of methamphetamine abuse. The significance of this work is
methamphetamine abuse detection and measurement without the use of blood tests.
With regard to the nonlinear and chaotic dynamic of vital signals and the richness of
PSG, the tool employed to carry out the study is Recurrence Qualification Analysis. The
objective behind this is to observe and quantify nonlinear dynamic changes of vital
signals caused by methamphetamine abuse. Results reveal that: 1) chaotic signals, in
other words, system complexity has decreased; 2) under the influence of
methamphetamine, signal entropy has increased, bringing about the irregularity of the
signals; 3) methamphetamine consumption prompts signal compression to overtake
signal expansion which means signal information has declined.

ABSTRAK: Polisomnografi (PSG) adalah pendekatan piawai berdasarkan pengawasan
menyeluruh signal kardiorespiratori ketika tidur. Kajian ini telah dijalankan ke atas
subjek yang mempunyai rekod salah guna methapitamin. Kepentingan kajian ini adalah
bagi mengesan salah guna methapitamin dan mengukurnya tanpa menggunakan ujian
darah. Dengan mengambil kira ketidak-linearan dan signal penting dinamik dan PSG
yang berharga, kaedah yang digunakan bagi menjalankan kajian ini adalah Analisis
Kelayakan Berulang. Objektif di sebalik kajian ini adalah bagi melihat dan mengkuantiti
perubahan dinamik tidak linear ke atas signal penting disebabkan salah guna
methapitamin. Hasil menunjukkan: 1) Signal huru-hara, atau kata lain, kesulitan sistem
telah berkurang; 2) di bawah pengaruh methapitamin, signal entropi telah bertambah,
menjadikan signal tidak normal; 3) pengambilan methapitamin menyebabkan signal
mampat mengambil alih signal kembang bermaksud informasi signal telah berkurang.

KEYWORDS: sleep apnea; methamphetamine; chaos; recurrence qualification analysis;
polysomnography

1. INTRODUCTION

Sleep apnea is a common breathing disorder in sleep during which the individual’s
breathing is disrupted. It lasts for several seconds or several minutes and occurs at least 5
times in an hour. Sleep apnea results in serious health problems such as excessive daily
drowsiness, nonrestorative sleep, depression, decrease in memory, and even serious
cardiac arthythmias. Also, it has indirect effects on high blood pressure, brain stroke, and
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2.4.1 MG-RAST

The fasta format file and metadata were uploaded in the upload segment of MG-
RAST. The metadata was also uploaded using Microsoft Excel template prior to the
submission. Throughout the process, the percentage of analysis and process done could be
seen in the progress segment. In MG-RAST, the file had undergone the quality control for
data hygiene first and before proceeding with feature identification of coding DNA
sequence (CDS) using FragGeneScan. This database could predict the DNA coding region
of higher than 75 bp. The similarity searches on taxonomic classification in MG-RAST
were conducted using the BLAST-Like Alignment Tool (BLAT) that is used to find
sequence hits in seven taxonomic categories. For functional annotation, mSnr was used by
providing non-redundant integration of several databases like SEED, KEGG, Genbank,
IMG, UniProt, and eggNOGs [6].

Table 1: Technical comparison of MG-RAST, IMG/M, and EBI Metagenomics

MG-RAST IMG/M EBI Metagenomics

Analysis 5h 21 mins 5 days 22 h 46 mins 3 days
Duration
License Open-source Open-source Open-source
Current 4.03 4.570 Pipeline Version 4.0
Version
Website http:/metagenomics.anl  https:/img jgi.doe.gov/m/  https:/www.ebi.ac.uk/m

-gov/ etagenomics/
Association - GOLD & DOE-JGI MAP ENA
Primary GUI GUI GUI
Usage
Feature TRNA CRISPR, tRNA, rRNA & TRNA
Identification & CDS Prediction &

CDS (GeneMark, Prodigal, CDS

(FragGeneScan) MetaGeneAnnotator, (FragGeneScan,
FragGeneScan) Prodigal)
Homology- BLAT BLAST, HMMER, -
Based USEARCH
Algorithm
Functional UniProt, IMG/M, COGs, Pfam, KO, EC, Comparing CDS using
Annotation COGs, eggNOGs, MetaCyc, KEGG InterProScan
KEGG, SEED,
STRING
Taxonomic BLAT BLAST Comparing rRNA using
Annotation MAPseq
2.4.2 IMG/M

To submit our own data for metagenomics analysis in IMG/M, we used the Integrated
Microbial Genomes with Microbiomes for expert review (IMG/MER). IMG/M has been
associated with GOLD v.5 and DOE’s Joint Genome Institute (JGI). The initial step
involved is by login to IMG/MER and then registering the project metadata at GOLD prior
to uploading the data at JGI. After completion of data submission, the quality control (QC)
pre-processing like trimming and removing sequences shorter than 150 bp would take
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transient. Given the operating conditions of the enclosure, the indoor flow can be laminar
or turbulent. This study investigates turbulent flow.

2.1.1 The Equations of Natural Convection Flow in the Enclosure

Turbulent flow field in an enclosure is derived by continuity, momentum, and energy
equations. To include buoyancy effects, a Boussinesq approximation was used. Air
density, except for buoyancy sentence, is constant and is calculated according to the gases
law, and its effects were included in the momentum equation. The enclosure's air was
assumed to be incompressible and newtonian (Pr=0.71), and dynamic viscosity was
calculated through the Sutherland formula. The equations governing continuity,
momentum and energy can be expressed as follows [22]:

3
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Where U, P, and T represent velocity, pressure, and mean time temperature respectively.
In addition, there are number of high-ranking statements as puu 5Pt in Reynolds

averaging equations, namely, Reynolds stress and turbulent heat transfer, respectively. We
conducted turbulent modeling to use the equations of appropriate transfer in order to
model these statements.

2.1.2 Two-Equation Model k-«

There are different turbulence models to solve turbulent flow equations. Here, a
standard two-equation model k- was used in this study. In this model, in addition to a
turbulence kinetic energy equation k, an additional differential model solves for energy
dissipation.

Wilcox [23] extended low Reynolds model k- to simulate a transient area as
illustrated below. To describe the field and determine turbulence rate in a steady flow, the
equations of kinetic energy and those of energy dissipation are generally as follows
according to the above formulated hypotheses:
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for the proposed method. The overall architecture of the proposed method is illustrated in
Fig. 1.

In this study, the DePaul CTI web server with 5446 users and 20950 sessions was used
for obtaining the user profile datasets. Data was extracted from a random sampling of
users visiting the site over a two-week period. Files used in the dataset included files such
as cti.code. This file contains a list of views related to the pages in the dataset with a page
view ID that is in the range of 0 to 682. The total number of records in the dataset was
8583. Statistical information such as the percentage of support sessions, the number of
sessions count which increments by 1 per view, and the average duration of page viewing
by users. The URL stem is in a file named cti-stats.txt. A part of the file is mentioned in
Fig. 2.

Information retrievall
’ User-requested -
a/ —> o —— > from data set User

URL
profiles

k.

Extraction of Support . Fuzzy system
Average Duration and Session inference
Count parameters

Trust retrieval from the
user-requested URL ———

Fig. 1: Architecture of the proposed method.

Support Session Avgerage URL Stem

Count  Duration
0.054 1136 48.46 /admissions/
0.000 1 11.00 /admissions/_vti_cnf/general.asp
02000 1 6.00 Jadmissions/_vti_cnf/requirements.asp
02000 2 35.00 Jadmissions/aboutgrad.asp
0.004 91  146.11 Jadmissions/career .asp
0,001 27 147.42 Jadmissions/checklist.asp
0.010 210 174,91 Jadmissions/costs.asp
0.004 86 80.24 /admissions/defauit.asp
0,010 206 89.30 /admissions/general.asp
02001 31 41.08 Jadnissions/hellonor 1d/arabic. asp
0.002 50 53.31 7Jadmissions/hellowor1d/chinese .asp
0,001 11 4340 Jadmissions/hellowor1d/italian.asp
0.001 13 56.42 7admissions/he]1owor1d/portugese.asp
0,001 2 7450 /admissions/hellowor1d/russian.asp
02000 8 21.78 /admissions/hellowor1d/spanish.asp
02001 19 26.20 Jadmissions/hellowor1d/thai.asp
0.001 15 111.25 7admissions/i20_support..doc
0.004 92 202,04 Jadmissions/i20visa.asp
0.002 50  60.70 7adnissions/inginsert.asp

Fig. 2: Part of cti-stats.txt file of the dataset.

Each user visits different pages in each session. The visits are stored in the cti.nav
file. : Some of these visits are presented in Fig. 3. Consider the statement SESSION #n
(USER_ID = k) in Fig. 3; for example, in the first section, it states that the user with user
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information from this application and the current traffic condition from the floating cars in
this location. Our decision is taken after distinguishing if the required place is a highway
or freeway. When we get this information, our system activates the corresponding neural
network. Finally, the congestion state is predicted and sent to the driver.

4. EXPERIMENTAL RESULTS AND DISCUSSIONS

We propose in this paper a combined NNs system to forecast congestion state based
on two NNs in order to take into consideration the traffic changes depending on several
variables like the road type road and weekday, as discussed above. We present in this
section some experiments and comparisons with other approaches to evaluate our
proposed system.

To guarantee the high performance of our system, it is crucial to get the best
configuration of neural networks. In order to realize the experiments, we used the provided
data in Table 2, which contains the data repartition used in the training and test steps.

Table 2: Data repartition

Training data samples Test data samples
3909 756 1366 830

We notice from Table 2 the vast amount of data used in these steps. Regarding the
experiments, the input variables were fixed and the number of hidden neurons were
changed. Also, in the training step, we varied the training function. Table 3 provides the
Root Mean Square Error (RMSE) given by Eq. (1) of all the proposed architectures.

RMSE = VG 5iL4(Ge— G)™) M

where Cy, is the real traffic congestion state, €}, is the predicted one and N is the number of
GPS traces fed in the evaluation process.

Table 3: RMSE of different proposed ANN architectures

Configuration Number of Training function RMSE _ RMSE _
Hidden Neurons train test
C1 3 Levenberg-Marquart 0.0651 0.0655
Cc2 5 Levenberg-Marquart 0.0935 0.0947
C3 8 Levenberg-Marquart 0.0663 0.0765
C4 13 Levenberg-Marquart 0.0659 0.0715
C5 17 Levenberg-Marquart 0.0603 0.0692
C6 3 Bayesian-Regularisation 0.0806 0.0822
c7 5 Bayesian-Regularisation 0.0637 0.0721
c8 8 Bayesian-Regularisation 0.0624 0.0636
c9 13 Bayesian-Regularisation 0.0606 0.0510
C10 17 Bayesian-Regularisation 0.0566 0.0571
C11 3 Scaled Conjugate Gradient 0.1370 0.1425
C12 5 Scaled Conjugate Gradient 0.1034 0.1073
C13 8 Scaled Conjugate Gradient 0.0931 0.0948
C14 13 Scaled Conjugate Gradient 0.1757 0.1839
C15 17 Scaled Conjugate Gradient 0.1006 0.1027
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voltages and currents after filtering are shown in Fig. 6(a) and 6(b). The voltage and
current THD are presented in Fig. 6(c) and 6(d).
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Fig. 6: Waveforms of MCAEB q-ZSI after filtering (a) output line-line voltage (b) output
line-line current (c) THD in filtered output voltage (d) THD in the filtered output current.

The filtered peak-peak line voltage is 220 V and the peak inverter current is 4.82 A.
The proposed LCL filter reduces the current harmonics provided by the grid-tied inverters
and is limited to 1.61%, which meets the grid standards for the current injection.

2.4 Coupling Transformer

A step up coupling transformer provides a galvanic isolation link between the PV and
the grid. This separation reduces the dangerous operations on the PV side caused by a fault
occurring on the grid side. The inverter voltage is stepped to the value to match the grid
voltage and the output waveforms are represented in Fig. 7.
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Fig. 7: Waveforms of the transformer (a) output line voltage (b) output phase voltage
(c) output line current (d) output phase current.
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structure. In addition, poor teaching methodology, low level students interaction and lack
of interest are considered as challenges in learning programming course. Law et al. [4]
reported a preliminary study on factors that influenced the learning program at university.
They found that students’ attitudes and expectations, clear material, rewards and
recognition were motivating factors. They suggested e-learning as one of the facilitations
that improve learning motivation. After that, evaluation results should be made to the
students in the programming course [4], [7], [8],

There are many learning methods and software tools such as Scratch, Greenfoot and
Alice that have been built to help students to eliminate the difficulties in learning
programming. Visual learning environment has been built to support student learning such
as: Scratch, Greenfoot, Alice. All methods introduce the concept of programming through
animation. Students are expected to practice programming based on case studies. Students
build game projects and animation projects using software tools. Jose-Manuel et al. [9]
suggest students to make a simple game using Scratch game environments. Maloney et al.
[10] states that Scratch is a visual programming environment that allows young users who
are primarily aged 8 to 16 years to learn computer programming. Meanwhile, Dina et al.
[11] conducted a comparative study of two groups of students who were taught by
educational software tools (Greenfoot and Alice) and traditional method teaching without
any educational software tools. Dina et al. [11] only use grades from two student groups to
compare the effectiveness of the educational software tools. The result showed that the
students’ grades who utilized educational software tools were higher than group of
students who did not use.

Slightly different with previous study [11], the current study uses not only grades to
compare the effectiveness of using visual learning environment, especially Greenfoot and
Alice, but also questionnaire which would be completed by the students to measure the
students’ satisfaction level in studying programming course. Thus, the research question of
this article is what is the correlation between the students® satisfaction level and their
grades in using visual learning environment in studying programing course? Therefore, the
purpose of this study is to discover whether the visual learning environment is effective to
be used in programming course based on the students’ perspective. The following research
hypothesis was expanded from research question:

Ho: There is no positive correlation between the students’ satisfaction level and their
grades in using visual learning environment in studying programming course.

Hi: There is positive correlation between the students’ satisfaction level and their grades in
using visual learning environment in studying programming course.

The significance of this study is to promote the use of visual learning environment as
an educational software tools in programming course, increase students grade in
programming course and motivate students in learning programming course.

2. METHOD

A survey was conducted on 110 students from information systems study program at
Universitas Airlangga. Questionnaires were designed by two academic lecturers who teach
programming course and the questionnaires were distributed to students. The
questionnaires used 4-point Likert scale as a ranking indicator in the survey form to
measure the percentage of respondent's approval from each construction. A Likert score of
1 indicates that respondents strongly disagree and a score of 4 indicates that respondents
strongly agree. For assessing the content validity and reliability, the questionnaire was
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Fig. 4: Numerical comparison between the present model and the reference models [19].

3. RESULTS AND DISCUSSION
3.1 Turbulent Convection Flow in 2D Enclosure

After the performance of the computer code was ensured and appropriate network
selected, different runs were conducted at different states. All calculations for air were
conducted with Pr=0.71 and constant geometry enclosure H=W. Rayleigh number varied
between 10° and 10'!. In the following sections, the effects of change in Rayleigh number,
heat source position, and heating sources aspect ratio on the rate of heat transfer,
isothermal lines, mean velocity in the enclosure, and the maximum values of velocity
parameters were investigated.

3.1.1 The Effect of Rayleigh Number

In this section, we changed Rayleigh number only. Geometrical specs H=W,
H;=Hs=0.125H, H,=0.2H, H3=0.25H, and H,=0.3H were considered constant. We
investigated the effects of changes in these conditions in any state and illustrated them.
Figure 5 indicates isothermal lines and streamlines in this state for different Rayleigh
numbers. As illustrated, in 2D turbulent flow inside the enclosure, there was a cold area at
the bottom of the enclosure and a hot area at the top. With increasing Rayleigh number
from 10° to 10", this condition intensified such that at Rayleigh number 10!, we observed
a cooling area besides the right vertical wall. In the area between cold and hot sources, we
observed a large heating stress. Further examination of temperature profiles demonstrated
that as the Rayleigh number increased, the flows of high and low temperatures between
the heating sources mixed better, which caused a more uniform temperature profile at
higher Rayleigh numbers compared to lower ones.

Regarding the streamlines, as Fig. 5 illustrates, in all states, there are numerous
vortices in the enclosure. Most large vortices form in the area close to hot and cold sources
in the middle of the enclosure. Besides the large vortices, we observed several small
vortices in the corners of the enclosure that form due to the flow separation in the area
near to the wall. Next, we examined the effect of change in Rayleigh number on the heat
transfer rate in terms of mean and local Nusselt numbers on the heating sources. Figures 6-
8 illustrate the heat transfer rate on hot and cold sources in terms of local and mean
Nusselt numbers. As observed, with increasing Rayleigh number, local and mean Nusselt
numbers increased in the enclosure. This can be explained by increased velocity
parameters due to strengthened buoyancy forces. It is noteworthy (Fig. 8) that because the
cold source was bigger than the hot source, its mean Nusselt number that represented the
heat transfer rate was lower. To make a more accurate comparison, the results are
tabulated in Table 2. In addition to the mean Nusselt numbers of hot and cold sources, the
maximum parameters of velocity and mean fluid velocity shown in Table 2.

Table 2: Comparison of temperature and flow parameters for different
Rayleigh numbers in turbulent flow.

Ra Nt Nt Vimean Umax Vmax
10° 50.907 -49.38 0.0148 0.106 0.225
5%10° 98.615 -74.306 0.0273 0.101 0.227
101 11033 -84.96 0.0281 0.0901 0.230
5*101° 138.10 -107.95 0.0284 0.0894 0.231
101 195.53 -120.65 0.0287 0.0883 0.234
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A quite similar magnetic plucking approach is employed for a wearable device with a
pendulum and a piezoelectric transducer [8]. Two permanent magnets were used in this
work, in which one was attached to the tip of the piezoelectric beam and another one was
attached to the rotor. When the rotor swings under linear and rotational excitation, the two
magnets attract each other at each pass. This causes the beam to bend until it gets released,
as the bending force surpasses the magnetic attraction. At a frequency of 2 Hz, 2.6
microwatt power was reached when tested using a rocking table [8]. A maximum power
output of 1314 pW could be produced by configuring multiple magnets at various polarity
and positions, which is sufficient to power up low-powered devices [9].

The higher the speed of the motion, the more kinetic energy is produced. Hence, the
higher electricity can be transduced due to the piezoelectric effect. As illustrated in Fig. 1,
kinematic motion mechanisms can be broadly classified into three categories, which are
rotational, oscillatory, and hybrid [10]. Rotational devices are driven by continuous
rotational power. For energy harvesting purposes, this kinetic motion mechanism is not
suitable since it needs a steady driving torque. Linear oscillatory devices are driven in
resonance by forced vibration. It utilizes the mass-spring damper system design, such that
the mass oscillates linearly under the influence of external forces such as gravity. One
disadvantage of this mechanism is that it is limited by the end of the strokes.

Likewise, hybrid devices also rely on external forces. Hybrid devices are able to
convert linear motion into rotational motion using an imbalanced eccentric rotor. Under
gravity and rotational excitation, the rotor behaves like a pendulum. This makes it suitable
for human-induced motions which are known for their low frequency and aperiodic and
irregular characteristics. A simulation of a rotor motion has been reported in [11]. It is
found that the rotor can complete one full rotation purely due to inertia and excited up to 4
Hz [11]. Due to the dynamic behaviour and the low frequency of ambient kinetic motion
in general, the hybrid kinetic motion mechanism is deemed to be the most suitable choice
compared to other kinetic motion mechanisms.

@ ® ©

Fig. 1: Three different types of kinetic motion mechanism:
(a) rotational, (b) linear oscillatory and (c) hybrid

Previously, we designed a prototype that utilized only rotational movement in
harvesting piezoelectric energy. In this design, a specially fabricated rotational
piezoelectric energy harvester prototype that consisted of a 40 mm piezoelectric beam that
mechanically plucked poles on an eccentric rotor and aluminium proof-mass was
developed. With this prototype, the maximum voltage output of 0.024 V was recorded at
the vibration frequency of 18 Hz [12,13].

This initial design, however, only managed to generate approximately 0.8% of mean
voltage required to operate a portable electronic device. Furthermore, the device was
dependent on mechanical plucking, in which the piezoelectric beam was continuously in
contact with rotor pins during rotation. This increased the possibility of wear and tear for
both rotor pins and piezoelectric beam. Provided with a proper eccentric rotation mass

247





OEBPS/image/ALL_20-Papers232.png
IIUM Engineering Journal, Vol. 20, No. 1, 2019 Mahmud et al.

Research Sendirian Berhad on their sponsorship to this study under purchase order no.
20784104.

REFERENCES

[12]

Lugt PM. (2016). Modern advancements in lubricating grease technology. Tribology
International, 97:467-477.

IEC, High-voltage switchgear and controlgear, in Part 1: Common specifications for
alternating current switchgear and controlgear. (2017): International Electrotechnical
Commision.

Snyder CA, Mayotte D, Donahue CJ. (2006). Analysis of the Thickening Agents in
Automotive Greases by GC-MS. Journal of Chemical Education, 83(6): 902.

De Los Santos Valladares L, Salinas DH, Dominguez AB, Najarro DA, Khondaker SI,
Mitrelias T, Barnes CHW, Aguiar JA, Majima Y. (2012). Crystallization and electrical
resistivity of Cu20 and CuO obtained by thermal oxidation of Cu thin films on SiO»/Si
substrates. Thin Solid Films, 520(20): 6368-6374.

El-Adly. R.A. and G.M. Turky (2018) Comparative study between prepared electrical grease
and the imported one. Egyptian Journal of Petroleum, 27 (2):209-213.

Chudnovsky B. (2008) Lubrication manual: Lubrication instructions for major
manufacturers' medium voltage and low voltage circuit breakers, switches and switchgear.
lubrication instructions for major manufacturers' medium voltage and low voltage circuit
breakers, switches and switchgear, ed. 6. US: Square D Company.

Crippin JB. (2015). Types of Fires, ed. M.M. Houck. Academic Press.

Hurley S, Cann PM. (1999). IR Spectroscopic analysis of grease lubricant films in rolling
contacts, in Tribology Series, Dowson D et al., Editors. Elsevier. pp. 589-600.

Jiabao P, Yanhai C, Jinyong Y. (2015). Effect of heat treatment on the lubricating properties
of lithium lubricating grease. RSC Advances, 5(72):58686-58693.

Carre DJ, Bauer R, Fleischauer PD. (1982). Chemical analysis of hydrocarbon grease from
spin bearing tests. ASLE Transactions, 26 (4): 475-480.

Takahashi J, Kasahara K. (2013). Analysis of inorganic impurities in lubricating oils by ICP-
MS. Application Note. Agilent Technology URL:
http://hpst.cz/sites/default/files/attachments/5991-3263en-analysis-inorganic-impurities-
lubricating-oils-icp-ms.pdf as accessed on 28/3/2019.

Zhang X, Granhaug O, Hall G. (2015). Data model for overheat prediction of medium-
voltage switchgear. in 23" International Conference on Electricity Distribution. Lyon:
CIRED.

228





OEBPS/image/ALL_20-Papers258.png
IIUM Engineering Journal, Vol. 20, No. 1, 2019 Ahamdi et al.

Study of different heating sources aspects ratio with constant temperature difference
and distance indicated that with an increase in sources aspect, the dimensionless heat
transfer rate increased and mean temperature in the enclosure decreased.
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(Fig. 6). The information suggested by geopsy is recording time, number of signals, and
frequency. After finished the analysis process, the result of the geopsy is the spectrum that
described the natural frequency (f;) and soil amplitude (A,) of the study area.

P TR S S SRR S S A—————

Fig. 6: Geopsy result data.

4. RESULTS AND DISCUSSION
4.1 Average Daily Traffic
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Fig. 7: Number of vehicles during peak hours at Majapahit Street.

In order to obtain the vehicle's average daily traffic data on Majapahit Street, a three-
day survey was conducted to obtain the traffic characteristics in the study area. This
preliminary investigation was carried out to determine the estimated peak hours on the
study area. The data of numbers of vehicles during peak hours was obtained by an
observation for 48 hours with a 15 minute observation interval. From Fig. 7, it can be
concluded that the peak hours on Majapahit Street usually occurred in the morning hours,
(08.00-09.00). Data was gathered for 1 hour by preparing seismic monitoring sensor
equipment to record waves every 5 minutes.

4.2 Natural Frequency (fy), Amplification (A) and Soil Vulnerability Index (Ky)

The natural frequency is the frequency that often appears or the frequency of the rock
layer. It indicates the type and characteristics of the rock in the study area. High frequency
values reflect more massive rock material such as andesite breccia rock, while low
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degrees of freedom and complex geometry, are rarely studied in the literature. Hence, the
current study aims to employ wavelet analysis for identification of damages within such
superstructures. It seems that there are not similar researches in the field of modal analysis
of concrete gravity dams with a reduction of the elasticity modulus in some elements and
damage detection with wavelet analysis.

2. FINITE ELEMENT MODELING WITH SAP2000

It should be noted that not much attention has been paid to the detection of existing
damage based on wavelet analysis in a significant superstructure like a dam. Three well-
known concrete gravity dams, namely the Pine Flat, Bluestone, and Folsom (Fig. 1), have
been modelled in both damaged, which is simulated for these dams, and intact states
through geometrical, physical, and mechanical characteristics by SAP2000 Finite Element
software. The results are shown in Section 4. Generally, this research can be characterized
as follows:

- Modelling of the dam and damage

- Meshing

- Obtaining dam response from the modal data

- Selecting the type of analysis, setting the parameters and doing the analysis

- Doing wavelet analysis on the data

- Investigating the possibility of damage detection in intact and damaged dams
- Comparing and obtaining the results

YW1 ¢

— P
o ;
R

Fig. 1: A view of the CGD selected for modelling: the Bluestone Dam (Left); the Folsom
Dam (Middle); Pine Flat Dam (Right) [15].

The Bluestone Dam is located just upstream of the confluence of the New and
Greenbrier Rivers, near Hinton in West Virginia, USA and was designed in the late 1930s
as a combined flood control and hydroelectric power facility [16]. The elevation of the
dam base at the lowest point is 415 m and the elevation at the top of the non-overflow
sections is 468 m, making the maximum height of the non-overflow section of this dam
about 53 m [17]. The Folsom Dam was built by US Army engineers in Sacramento,
California. The reservoir volume of the lake is about 1205 million cubic meters. The
purpose of this dam is to control flooding and provide drinking water and electricity as
well. To analyse the dam, the tallest monolith, (Block No. 11), with an elevation of about
82.5 m is used. The Pine Flat is a concrete gravity dam on the Kings River in the United
States. The height of the dam is about 130 m and its primary purpose is to control flooding
with irrigation, power generation, and recreation being secondary in importance [15,18].

By neglecting the material nonlinearity effects and assuming linear behaviour, the
mechanical properties of the mass concrete, which are supposed the same in both static
and dynamic cases, are given in Table 1.
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evenly decorated with CoFe;O4 particles in the nanosize range (about 50-80 nm) without
large aggregations (inset of Fig. 6d). These analysis results prove the successful
incorporation of magnetic property to the EG via addition of nanosized CoFe;O; particles.
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Fig. 6: Properties of magnetic CoFe,O4-EG samples; (A), inset (1): solution without
MEG, (2) EG:CoF204 = 1:1, (3) EG:CoF204 = 3:1 and (4) EG:CoF204 = 5:1; (B) the
magnetization hysteresis loops of MEG: CoFe»Oa; (C) XRD and (D) SEM of MEG
(EG:CoF,04 =3:1).

3.2.2 Effect of Experimental Conditions on Adsorption Behaviour of Pb** on the MEG

Tmpacts of various experimental factors on the percentage removal of Pb** using
MEG adsorbent were shown in Fig. 7. In general, the change tendency is quite similar
with EG but MEG exhibited lower Pb?* uptake than EG in neutral solution. For instance,
at the fixed concentration of 100 ppm, dosage of 3 g/, in a neutral environment, the time
to obtain equilibrium condition was 60 min, which was much shorter than in the case of
EG (Fig. 7a). This is partly ascribed to the adsorbate-adsorbate steric effects [31]. When
the expanded graphite was covered by CoFe;O4 species, a number of functional groups
responsible for metal binding, on either external surface or internal surface of pore
channels, may be blocked by CoFe;O4 species thus resulting in decrease in adsorption
performance. Although the CoFe;O4 incorporation was found to reduce the adsorption
capacity of EG, it still possessed a significant adsorption capacity for practical application.
At the MEG dosage of 3 g/l, the removal efficiency dropped from about 70% to 22 %
when increasing the initial Pb?* concentration from 10 ppm to 600 ppm (Fig. 7b). Raising
the MEG dosage from 1g/1 to 6 g/1 also induces a 60 point rise in the percentage removal
from 22 % to about 82% (Fig. 7c). It can be deduced that the deposition of CoFe;O4
nanoparticles inside the pores may block the diffusion of metal ions to internal surface of
carbon layers, limiting adsorption capacity and deferring equilibrium of EG (as compared
to unmodified EG).
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design concept of MEMS piezoelectric energy scavenging. The results and analysis of finite
element simulation is described in Section 3. Finally, the conclusion is shown in Section 4.

2. THEORY AND DESIGN CONCEPT

Piezoelectric energy harvesting is able to transform the applied strain energy into
ambient electric energy or the ability to convert the mechanical vibrations into electric
energy [10]. Piezoelectric components are mechanically deformed in the presence of an
electric field and produce an electrical charge if mechanical deformation occurs. A key
aspect of piezoelectric is that it has greater power density and can easily be integrated into
a system. It also can be in the form of a cantilevered beam with a couple of piezoceramic
layers namely, unimorph and bimorph [6]. Figure 1 shows the cross section of a MEMS
piezoelectric energy scavenger with proof mass. The design consists of a Lead Zirconate
Titanate (PZT-5A), a structural steel electrode, and a silicon substrate. PZT thin film was
chosen because it has very high stiffness and a large piezoelectric coefficient compared to
Zinc oxide (ZnO) and Aluminum Nitride (AIN) thin piezoelectric thin films [7].

_ Proof mass
/

Plezoelectric __

layer - "
}T| " Electrode layer
|

Silicon base

Fig. 1: Cross section of MEMS piezoelectric energy scavenger with proof mass.

Piezoelectricity is a coupling behavior of a material’s mechanical and electrical
properties. It is the generation of electric field from applied pressure. The symmetrically
charged crystal materializes the piezoelectricity electromechanical coupling. The cathode
and anode charges are distributed in a crystal symmetrically. Then, random orientation of
ferroelectric domains is aligned by poling process. The poling consists of inducing DC
voltage across the material. As a result of pressure being applied to the object, a negative
charge is produced on the expanded side and a positive charge on the compressed side. After
polarization process, the piezoelectric materials will undergo piezoelectric effects where it
is divided into two different phenomenon: direct and converse piezoelectric effects. Direct
piezoelectric effect means the production of electricity when stress is applied. The resonance
frequency is the natural frequency of vibration that is shown in equation (1).

_ o
fnjﬁxm [@)]

where:
f =resonance frequency of the vibration
€= Young modulus of piezoelectric
H = thickness of the beam
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Based on the histogram data related to the parameter session count, the fuzzy sets of
the fuzzy input variable session count are in the form of a parabola curve that is offered in
Figure 9. The fuzzy set ‘low’ is a type of zmf that has a membership=1 for the value lower
than or equal to 3. There is an overlap between ‘low’ and ‘medium’ in the interval (3 10).
The fuzzy set ‘medium’ is a type of pimf that has a membership=1 for the value in the
interval [10 20]. There is an overlap between ‘high’ and ‘medium’ in the interval (20 40).
The fuzzy set ‘high’ is a type of smf that has a membership=1 for the value greater than 40
(Fig. 9).

dhedm high
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Fig. 9: The fuzzy sets of the fuzzy input variable session count.

Based on the histogram data related to the parameter average duration, the fuzzy sets
of the fuzzy input variable average duration are in the form of a parabola curve that is
explained in Fig. 10. The fuzzy set ‘low’ is a type of zmf that has a membership=1 for the
value lower than or equal to 10. There is an overlap between ‘low” and ‘medium’ in the
interval (10 30). The fuzzy set ‘medium’ is a type of pimf that has a membership=1 for the
value in the interval [30 60]. There is an overlap between ‘high’ and ‘medium’ in the
interval (60 90). The fuzzy set ‘high’ is a type of smf that has a membership=1 for the
value greater than 60 (Fig. 10).
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Fig. 10: The fuzzy sets of the fuzzy input variable average duration.

166





OEBPS/image/ALL_20-Papers53.png
ITUM Engineering Journal, Vol. 20, No. 1, 2019 Saptari et al.

IMPLEMENTATION OF GOVERNMENT ASSET
MANAGEMENT USING TERRESTRIAL LASER
SCANNER (TLS) AS PART OF BUILDING
INFORMATION MODELLING (BIM)

ASEP YUSUP SAPTARL S. HENDRIATININGSIH, DONY BAGASKARA,
AND LEVANA APRIANT

Surveying and Cadastre Research Group, Geodesy and Geomatics Engineering,
Faculty of Earth Science and Technology, Bandung Institute of Technology,
Bandung, Indonesia..

“Corresponding author: aprianilevana @gmail.com
(Received:24" Aug 2018; Accepted:18" Jan 2019; Published on-line: 1' June 2019)
https://doi.org/10.31436/iiumej.v20i1.987

ABSTRACT: Building asset management is a system for organizing building assets in
order to provide information to support decision making. One part of asset management
is the inventory of building assets. Asset inventory can be done based on Building
Information Modelling (BIM). BIM is one of the approaches to look at the building as a
large unified database that can provide different information. The research case is the
inventory of local government assets, especially state university assets because in
Indonesia, state university assets belong to local government assets. The first step of
local government asset inventory is to do three-dimensional modelling using a terrestrial
laser scanner (TLS) assisted by Autodesk Revit. A textual database is created which
contains the location code and item code on the asset referring to the Regulation of the
Minister of the Home Affairs Number 108 Year 2016 on the Classification and
Codification of Regional Property. The database is directly integrated with the three-
dimensional model of the building. By doing these two things, there will be a building
asset management process that is integrated with BIM and can be used to plan asset
development.

ABSTRAK: Pengurusan aset bangunan adalah sistem untuk menganjurkan aset
bangunan untuk memberikan maklumat untuk menyokong pengambilan keputusan. Satu
bahagian pengurusan aset adalah inventori aset bangunan. Penyediaan aset boleh
dilakukan berdasarkan Pemodelan Maklumat Bangunan (BIM). BIM adalah salah satu
pendekatan untuk melihat bangunan sebagai pangkalan data bersatu yang besar yang
dapat memberikan maklumat yang berbeza. Kes penyelidikan adalah untuk inventori
aset kerajaan tempatan, terutamanya aset universiti negeri, kerana di Indonesia, aset
universiti negeri adalah milik aset pemerintah daerah. Langkah pertama inventori aset
kerajaan tempatan adalah melakukan pemodelan tiga dimensi menggunakan pengimbas
laser bumi (TLS) yang dibantu oleh Autodesk Revit. Pangkalan data teks dicipta yang
mengandungi kod lokasi dan kod item aset yang merujuk kepada Peraturan Menteri
Dalam Negeri Nombor 108 Tahun 2016 tentang Klasifikasi dan Pengkodifikasi Harta
Daerah. Pangkalan data secara langsung disepadukan dengan model tiga dimensi
bangunan itu. Dengan melakukan dua perkara ini, akan membina proses pengurusan
aset yang disatukan dengan BIM dan boleh digunakan untuk merancang pembangunan
aset.

KEYWORDS: BIM; government asset management; TLS

49





OEBPS/image/ALL_20-Papers40.png
IIUM Engineering Journal, Vol. 20, No. 1, 2019 Esmaielzadeh et al.

Fig. 7: Z=53m, X=19m, Fig. 8: Z=20m, X=0m,
damage severity 50% (not to scale). damage severity 20% (not to scale)

3. MATHEMATICAL DEFINITION OF WAVELET

The word wavelet denotes a small and transient wave. Its function has two features:
being fluctuating and short-term. (x)is the wavelet function only if its Fourier

transformation (x) meets the following condition:

dem< +0 )

i |a)|2

where y(w)presents y(x) Fourier transform, which is defined as J.ml//(x)e"“"dx and @

is the variable of the frequency domain. This condition is known as Admissibility for the
w(x)wavelet. For the wavelet to have the abovementioned condition, the following

equation should be correct:
v(0) = [y(x)dx=0 ©)

In fact, this equation expresses that, for a function to have the wavelet transform, it is
necessary that the amount of its Fourier transform be equal to zero in zero frequency,
which presents the average amount of that function. This feature of the function with an
average of zero is not limiting and, therefore, many functions can be defined as wavelet-
based. w(x)is the mother wavelet function and the used functions in the processing will
change in size and location by the two mathematical operations of transmission and
scaling in the length of the processed signal.

1 x=b
V(%) = EW(TJ ©)

Finally, the wavelet coefficient in each point of signal b and each amount of scale a is
calculated as follows:
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Fig. 2. (a) The singular element near the crack tip and (b) nodes used for the
approximate crack tip displacements.

In this work, the SIF is calculated using ANSYS finite element analysis (FEA)
software with reasonable accuracy. The displacement near the crack tip is obtained from
the finite element (FE) analysis, and then the SIF is calculated according to equation (1).

K, =VZn 24 €

1+k

3.1. Mesh sensitivity analysis

To study the mesh effect on the computational results, three mesh sizes were
considered as illustrated in Table 3. The processor which used to run the different cases
of the simulation was Intel(R) Core i7-3770 CPU @ 3.40 GHz, 16.0 GB RAM, and
Windows-10 64-bit operating system. The parameters selected to run the simulations
are: crack length is 10 mm, the width of the adhesive bond and the composite patch is
30 mm, the height of adhesive bond and the composite patch is 20 mm, the thickness of
adhesive bond is 0.03 mm and the thickness of the composite patch is 0.5 mm. The grid
structured mesh was used to mesh the adhesive bond and composite patch by applying
the size of elements based on mesh type. For the damaged plate, the elements were
divided by picking each line, and the generated mesh is unstructured type one.

As shown in Table 3, it was found that the refinement of the mesh, from intermediate
to fine, slightly improved the solution accuracy of the SIF value, leading to a maximum
relative difference of 4 %. This comparison indicates that the intermediate mesh
provides sufficient resolution and accuracy with around half the computational time,
and hence, this mesh size was used for the rest of the simulations.

Table 3: Mesh independence test

Mesh Type No. of Elements CPU Runtime SIF (MPa)
(seconds)
Coarse 6,832 300 0.0691
Intermediate 33,180 660 0.0667
Fine 68,920 1322 0.0640

3.2. Modelling of an Integrated Structure

In this case, boron/epoxy composite patch is used, and SOLID186 element type is
used to model the damaged plate, adhesive layer, and composite patch. SOLID186
contains a 20 noded higher order element with 5 degrees of freedom. A typical FE
model for the center-cracked plate integrated with a composite patch is shown in Fig. 3.
Due to symmetry, only a quarter of the plate was modeled. A total of 10 singular
elements were employed to model the crack front. The adopted FE mesh consisted of
7910 coupled-field elements used to model the composite patch, while 21,580 and 3690
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Scenario 2: Damage in the location of Z=32.5m, X=9.5m and damage severity 20%:

Table 5: DWT frequency results of Scenario 2

Case First Mode Second Mode Third Mode Fourth Mode
Frequency Frequency Frequency Frequency
Intact 7.87192 16.43285 22.21290 29.25511
Damaged 7.790436 15.90344 21.89885 28.15104

Amplitude of the Wavelet Coefficients
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Fig. 18: Intact dam under DWT.
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Fig. 19: Damaged dam under DWT.

bowbbhae

Amplitude of the Wavelet Coefficients

N

Node Number
Fig. 20: Shape Mode Differentiation between the intact and damaged dam under DWT.
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determines how much of the previous memory should be kept around. The reset gate
determines how to combine the new input with the previous memory. Figure 3 shows how
GRU computes the hidden state with Eq. (11-14) [23].

1. = o(xU" + he WT) (11)
ze = o(xU% + he_ W?) (12)
hy = tanh(x,U" + (1,Q he_)W") 13)
he= (1-2)@hy+2Oh) 14)

‘Where 7 is a reset gate, and z is an update gate.

Fig. 3: GRU unit.

3.6 Fully Connected

The last layer is a fully connected layer that receives all the features generated before
the final output. We utilize cross-entropy as the loss function, which measures the difference
between the real and the output sentiment distribution. The output of dense layer is
calculated by loss function. Adam optimizer is also used in this step. The fundamental
architecture of the proposed model for a Persian sentence is shown in Fig. 4. According to
Fig. 4, for each input sentence, word embedding step is done by Word2vec. Afterward, the
model tries to predict each sentence sentiment with the combination of two Neural
Networks: CNN and LSTM.

2
=
2 |
g > !
LB ' mml
s-ai,alg,u -, ' H
LAY = : : I:f Output *uueat
] i )
S . -
E R ion Matrix of Convolution Pooling i L )
epresentation Matrix [ =
g a Sentence Layer Layer | LSTM Layer ryuy"

Fig. 4: Proposed Model Diagram.
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4. RESULTS AND EVALUATION

In this study, the evaluation metrics are precision, recall, and F-Score. The precision
indicates the fraction of correct predictions of the proposed method among the total
number of records, in other words, it determines the number of samples that are correctly
predicted by the proposed method with respect to all the records. The recall determines the
number of the correct predictions of the proposed method with respect to the all correct
predictions.

Assume the parameter a is the value predicted by the proposed method and the
parameter b shows the actual value in the dataset. The similarity between the set obtained
by the proposed method and the actual set is calculated according to Eqgs. 1 and 2.

anb

O]

precision (a,b) =

recall (a,b) = a:ﬁb )

In order to provide a balance, the information retrieval system uses a combination of

the two above-mentioned metrics. For example, when the actual number is close to zero in

the set a, the recall value is close to 1, but the precision value is close to zero. The F-score

metric is a combination of recall and precision. In other words, the harmonic mean is used

to determine the F-score parameter since the two metrics have the same significance. This
parameter is also used for measuring the efficiency of the proposed algorithm.

2 * recall * precision
Fscore = ——Mm8 — 3)
arecall + precision

Figures 16-19 indicate the trust values obtained by the proposed fuzzy system with
different number of random records 100, 500, 1000, and all records in the semantic web
dataset, respectively. As can be seen, in general, the proposed fuzzy system could achieve
an acceptable trust value in compared to the actual trust value.

compare of Real & Fuzzy Trust

o A0 20 30 a0 S0 ea 70 80 @0 00
web page sample number

Fig. 16: Comparison between the results of the proposed method and
actual data for 100 records.
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only one and two features in order to prevent over-modelling with the small number of
samples. Table 2 shows the result of the best feature for one combination binary-SVM
classification for P1-P2, P2-P3 and P1-P3 pairwise analysis.

Table 2: Binary-SVM percentage of correctness for one feature classification

Class Classification % Features

Pl 100 Peak size, 31, Max AM,
P2 100 Range AM, Skewness AM,
(%ALL) 100 Kurtosis AM

P2 70

P3 100 Peak size

(%ALL) 85

Pl 100 Peak size, Peak average,
P3 100 Max AM. Range AM,
(%ALL) 100 Kurtosis AM

For the two-feature combinations, due to a high classification percentage that produced
a greater than 90% correct classification, the results are represented in the form of highest
frequency of each feature as a contributor to the high percentage of correctness. Figures 5,
6 and 7 show the results for each pairwise classification of P1-P2, P2-P3 and P1-P3.
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Fig. 5: Result for each feature contribution to the highest two-feature combination for

P1-P2.
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Fig. 6: Result for each feature contribution to the highest two-feature combination for
P2-P3.
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significant adsorption capacity hold reasonable practicality for treating water for heavy
metal contamination.
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Table 3: Output voltage generated from hybrid kinetic motion

Measurement Observed Peak Voltage (V), at

D1 D2(7.5mm D3 (10 mm

(5 mm apart) apart) apart)

1 -1.95 -111 -0.67

2 -1.97 -1.1 -0.66

3 -1.98 -1.14 -0.67

4 -1.98 -1.14 -0.66

5 -1.9 -1.14 -0.67

Mean -1.966 -1.122 -0.666

Standard Deviation 0.034 0.018 0.005

The highest voltage recorded due to the hybrid kinetic motion is -1.966 V + 0.034 V.
Similar to the observation recorded via magnetic plucking, the standard deviation for the
generated voltage is low, which indicates that the hybrid kinetic motion energy harvester
is capable of producing a consistent output.

Since the voltage signals produced by the piezoelectric are in the AC form, it is
pertinent that the signals are to be rectified and regulated into DC signals to ensure it could
be properly utilized for electronic devices. By applying a precision full-wave rectifier that
consists of an all-pass filter, a DC output voltage could be generated at almost the same
level as its peak input voltage, with a very low ripple voltage [18]. This means that with
this configuration, at least 2.5 V DC voltage could be harvested, which should be adequate
in powering an electronic device. This part of work will be further investigated and
implemented for further upgrade of the device.

Apart from that, since the power harvested from the piezoelectric is predictably less
than the power consumption of the device, an energy storage element is a necessity. This
can be done by connecting a diode bridge to the piezoelectric to rectify the output. The
charge is transferred and stored in a tank capacitor, which is connected to the electronic
system. In [20], a step-down DC-DC converter is employed after the tank capacitor and
reported 325% harvested power as compared to when the battery is directly charged with
the piezoelectric rectified source.

One way to increase the production of voltage output is to focus on the optimization
of the kinetic motion such as employing spring mechanism, as that is the input and
currently the bottleneck of the system. Modification on the beam design such as extending
the beam with auxiliary polymer beam could also be done to lessen the stiffness of the
beam, thus increasing the frequency of vibration of the beam.

Another approach is to combine the piezoelectric with the electromagnetic energy
harvesting since the system already has moving magnets. Hybrid electromagnetic and
piezoelectric systems exhibit high power output since the piezoelectric material produces
high output voltage and low current. On the other hand, electromagnetic produces high
output current and low output voltage [21-23].
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ketepatan purata sebanyak 97.5% dapat mencapai nilai kepercayaan yang benar dalam
web semantik.

KEYWORDS: semantic web; trust; user profile; fuzzy system

1. INTRODUCTION

The time we are in is the age of the ability to choose the best information in the
shortest possible time. The World Wide Web is an information environment that provides
different people around the world with information storage, provision, and exchange using
embedded technologies. In the primary web, non-human factors had no realization of the
collected information and could not process them. Through the growth and evolution of
the Web and the creation of hypertext links, the possibility of Web exploration and
creating links between contents was provided. With the advent of languages like XML, the
possibility of adding semantic information was then created in addition to what previously
was only for the information format and display. This kind of information helped the
machine to understand the information on the web and provided it with the ability to
interact with non-human factors where it previously just had the ability to collect
information on the web.

The Semantic Web is an extension of the primary Web (WWW) that has been derived
from the injection of meaning into the Web, where computers can use, interpret, analyze
and process a wide network of data and provide it to the user. The Semantic Web is a
network of relations between entities that are represented as a graph, in which concepts
and propositions are represented as nodes and edges, respectively. The evolution of Web
3.0 or Semantic Web makes users’ searches much faster and easier on the Internet. The
ontology is the major reason for the emergence and success of the semantic web. In fact,
the ontology determines the relationship between concepts in web documents and the real
world, by which the relevant documents are processed and become understandable for the
machine and facilitates sharing between agents.

The highest level in the semantic web structure is dedicated to trust management that
is associated with the trust in content and reliability [1]. Trust is an abstract concept that
enables individuals to act in uncertain conditions without complete certainty. Trust, in fact,
reflects the amount of belief a truster has with respect to the reliability of an entity
(trustee). When it is said that entity A has the X value of trust to entity B, it means that
based on the viewpoint of entity A, entity B could not perform the assigned task correctly
with an X probability [2].

Due to the existence of various machines and individuals in the current Web as well
as the semantic web, providing a certain measure as a trust value of an entity cannot be
taken into consideration because the trust values are different with respect to the personal
needs of truster and the trusted content. Therefore, this measure should be used in central
systems where a central entity is responsible for collecting information and estimating the
reliability.

In this study, trust in the semantic web is evaluated based on user profiles and it is
investigated whether the use of semantic parameters, especially user profiles, could help to
have a proper precision in evaluating the trust in the semantic web.

The rest of the paper is organized as follows. In section 2, various models and
algorithms in the field of trust evaluation as well as previous studies in this scope are
presented. Then, in section 3, the proposed framework for the trust evaluation in the
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scanners can define the color of the points that exist in the point cloud based on photo data
captured using a camera on the laser scanner. The main advantage of the laser scanner is that
it can give a 3D image of an object in detail and accurate. Therefore, laser scanners are
widely used in industry Architecture, Engineering, and Construction (AEC) [6].

Distance |

Transmitter Transmitted beam \(ﬂ
Digital W/
Clock . Target
eflected beam Suttace

Fig. 1: Distance measurement [7].

Receiver [

Instrument capability and calibration, as well as quality control, affect point cloud
data accuracy. Other influences on the accuracy are a function of surrounding conditions
such as the reflectivity of the surface, the angle between scanner and target, and the range
to target the object [6]. There are several ways to improve measurement accuracy, including:

Scan from multiple locations.

Shorten the laser scanner's distance to the target.
Use dense resolution and slow scanning speed.
Use multiple scans of the same object

e o

This research uses Topcon GLS-2000. Figure 2 describes the parts of laser scanner.

Scanner unk(aserapertre)
nd
Camerstlescope)

vl cop)

Fig. 2: Topcon GLS-2000 parts [8].

Standard formats for the data exchange is in a form of a textual database which is
opened and edited in Microsoft Access, and information of the classroom and textual
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The major genus found in MG-RAST in Fig. 1(b) is similar to IMG/MER which are
Pseudomonas, Staphylococcus, Serratia, Escherichia, Burkholderia, Yersinia, and
Salmonella. From the same figure too, the quantity of major genes found in all MG-
RAST’s genus is greater than IMG/M, and the total number of the genus found in MG-
RAST initially also is greater than IMG/M. Soleimaninanadegani and Manshad‘s work on
POME reported that they found Bacillus, Micrococcus, Pseudomonas and Staphylococcus
genus in POME sample [22]. This finding explains the existence of Pseudomonas and
Staphylococcus as one of the major genus found in POME while the other genus like
Serratia, Burkholderia, Yersinia, and Salmonella are new findings in this research.
Besides that, all the genus are identified under the family of Firmicutes and Proteobacteria
which also explain the two families as the main families present in POME.

For functional annotation, several major categories of functional annotation can been
extracted from the results obtained by each pipeline which are transport and metabolism of
nucleotide, lipid, inorganic ion, coenzyme, carbohydrate, and amino acid as shown in Fig.
2. Raw POME contains a high concentration of carbohydrate, protein, nitrogenous
compounds, lipids, and minerals [23], which explains why in all three pipelines’ analysis
of the metabolism that lipid, carbohydrate, amino acid, inorganic ion, and coenzyme are
among the highest annotated reads of functional annotation. Once again, IMG/M has the
highest number of annotated reads nearly in all the functional categories.

Functional Annotation

Lipid transport and metabolism  [mmpe—

Inorganic ion transport and metabolism
Coenzyme transport and metabolism

Carbohydrate transport and metabolism

:

Amino acid transport and metabolism

IS

200 400 600 800 1000 1200 1400 1600

WEBI ®IMG/M mMG-RAST

Fig. 2: Major functional annotation of palm oil mill effluent (POME)
analyzed by MG-RAST, IMG/M, and EBL

All the glycoside hydrolase enzymes analyzed by each pipeline are listed in Table 2 in
order for future research related to the study of useful glycoside hydrolases related to
POME. The POME glycoside hydrolase enzymes identified by bioinfomatics tools suggest
that POME can be a potential local source for novel enzymes and future potential enzymes
for industrial applications. The blank spaces of EBI Metagenomics part (Table 2) probably
occurred because EBI metagenomics used InterProScan in functional annotation.
InterProScan is a database that works by classifying the CDS into respected families and
also by predicting any important domains and sites related to protein sequence [24].
Therefore, the output result of EBI Metagenomics will be more related to predicted
domains and families rather than the protein or enzyme names.
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Table 3 presents the different configurations of the proposed NNs to deduce the best
network. In our experiment, we performed the variation of the number of hidden neurons
from 3 to 17 and the training function. In fact, we tested the most popular training
functions: Levenberg-Marquardt back-propagation, Bayesian regularization back-
propagation and scaled conjugate gradient back-propagation techniques. Among the NNs
architectures trained with Levenberg-Marquardt back-propagation function, the best
results were given by configuration C1, which has the NN architecture with 3 neurons. For
those trained with Bayesian-Regularisation algorithm, we reached 94% with 17 hidden
nodes. Finally, using the Scaled Conjugate Gradient, the best result is about 89% with only
8 neurons. We conclude that the best configuration is given by the Bayesian-
Regularisation algorithm with 17 neurons. We applied this configuration to the combined
neural networks for highways and freeways.

The second experiment sets were performed to compare the NN techniques to other
nonparametric techniques such as SVM and k-NN. Figure 6 presents the results given by
these three algorithms.
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Fig. 6: RMSE of Congestion prediction system in highways and freeways.

As shown in Fig. 6, the best performance was given by our proposed system, which is
based on NNs on the two types of road. The &~-NN gives the worst results even if we
change the value of 4. The SVM provided acceptable results, especially in freeways
because of its similar composition to NN. We notice that our system, which is composed
of a combined NN, is reliable and provides very interesting results on freeways and in
urban regions. These experimentations demonstrate the efficiency of our proposed system
which validated our model.

5. CONCLUSION

We presented in this paper a NNs-based model to predict the congestion state of
roads. Our model helps drivers to preplan their trips to avoid congested roads. Also, it can
be efficient for transportation managers to find solutions for congested roads.

Our model takes into account several traffic changes, spatial patterns in particular.
‘We provided some statistics to analyze the impact of the road type on traffic conditions.
‘We infer that driving speeds are very low on highways in urban regions but very high on
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3. FINITE ELEMENT SIMULATION

The behavior of a piezoelectric MEMS energy harvester is described using finite
element simulation. The objective of the simulation is to investigate the optimum dimension
of the design on the output voltage and output power produced. The structure of the
boundary condition is fixed at the base. The electric field in the dielectric is computed in
this interface. A force is applied at the end of the proof mass. Boundary load is used to apply
pressure to boundaries. In meshing, the domain can be divided into triangular or
quadrilateral subdivisions. A free triangular node has been used in this design to create a
uniform triangular mesh in 2D domain. The element size is set to normal. Then, the
simulation is run using COMSOL Multiphysics to determine the resonance frequency,
output voltage and output power. The resonance frequency theory can be calculated using
equation (1).

Table 3 and Fig. 2 show the proposed design dimensions. The length and height of the
piezoelectric are varied to analyze the effect of output voltage and power to the dimensions
of the piezoelectric energy harvester. It should be noted that the chosen dimensions can be
fitted into low power electronics devices for the purposes of WSN.

Table 3: Proposed design dimensions

Design Material Length Height
(mm) (mm)
Substrate Si 1 1
Piezoelectric PZT 11,16,21,26,31,36.41 0.06,0.11,
0.16,0.21,
0.26,0.31,
0.36,0.41
Electrode Steel 20 0.04

Proof Mass

B " Piezoslectric Material PZT - 5A
Bottom Electrode

Silicon Substrate

Fig. 2: 3D view of proposed design of MEMS piezoelectric energy scavenger with proof mass.

4. RESULTS AND DISCUSSION

Simulation results of the piezoelectric energy harvester have been analysed in
determining the resonance frequency, output voltage, and output power. The objective of
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5.

CONCLUSION

The study of the analysis of liquefaction potential on flexible pavement using seismic

monitoring equipment concluded these following results:

a) The results of the micro tremor data from seismic monitoring equipment were in

the form of natural frequency (fp) and amplification (Ao). The two parameters
were processed using the HVSR (Horizontal to Vertical Spectral Ratio) method to
generate the soil vulnerability index of each location of the study.

b) To analyze the liquefaction potential at the location of the study, it is assumed that

the higher amplification value (Ao) leads to the greater value of the soil
vulnerability index (Kg) in the location associated with the low natural frequency
value (f). These parameters indicated liquefaction potential.

¢) From the location of the study, the results of 1 hour of data collection using seismic

monitoring equipment were then processed and analyzed. It was concluded that
the location of the study had the potential for liquefaction.
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5. CONCLUSION

This work describes the numerical simulation of the composite patch for a damaged
rectangular plate under structural load by finite element analysis ANSYS package. A
substantial reduction in SIF is observed with an integrated composite patch. Based on
present simulations, the following conclusions are drawn;

About 68.5% SIF reduction is observed for single side patch repairing by used
boron/epoxy patch for crack length 15 mm.

Increases of patch thickness reduce the SIF at the crack front.

Increase in adhesive thickness results in a decrease of SIF reduction at the crack
front.

It has been proved that Araldite 2014 adhesive material has a good mechanical
property to reduce maximum SIF at the crack front.

The effect of composite patch on the reduction of SIF on a center-cracked rectangular
plate subjected to uniaxial load is simulated, and the results demonstrated that the SIF
decreases linearly with the effect of composite patch.

REFERENCES

(11

[2]

Bl

K. Madani, S. Touzain, X. Feaugas, M. Benguediab, and M. Ratwani, “Stress
distribution in a 2024-T3 aluminum plate with a circular notch, repaired by a
graphite/epoxy composite patch,” vol. 29, pp. 225-233, 2009.

F. Riccei, F. Franco, and N. Monrefusco, “Bonded Composite Patch Repairs on
Cracked Aluminum Plates: Theory, Modeling and Experiments,” in 4dvances in
Composite Materials - Ecodesign and Analysis, 2011, pp. 445-464.

E. Ergun, S. Tasgetiren, and M. Topcu, “Stress intensity factor estimation of
repaired aluminum plate with bonded composite patch by combined genetic
algorithms and FEM under temperature effects,” Indian J. Eng. Mater. Sci., vol. 19,

238





OEBPS/image/ALL_20-Papers75.png
IIUM Engineering Journal, Vol. 20, No. 1, 2019 Kusumawardani et al.

1. INTRODUCTION

The liquefaction phenomenon is the behavior of collapsed soil that occurs over a short
period of time that is caused by dynamic load [1]. According to Legrans [2], liquefaction
is a condition where the soil experiences continuous deformation at residual stresses or
low residual resistance caused by the formation of high pore pressure that decreases
effective pressure. The increase in pore water pressure that causes liquefaction can be
caused by static or cyclic stresses, and the possibility of liquefaction depends on the
number of pores, the relative density, and total pressure. Soil mass suddenly experiences a
transition from a solid state to a liquid state or has a major consistency like a liquid. One
of the main requirements for liquefaction includes the presence of dynamic load on loose
sandy soil (not dense) that is saturated with water. However, some studies assume that
liquefaction is only triggered by earthquakes [3-5]. The impact of liquefaction itself could
trigger a problem in the structure of single- or multi-storey buildings and also the
pavement structure. The liquefaction phenomenon, as illustrated on Fig. 1, occurred in
2011 as the result of the earthquake in Christchurch, New Zealand. The liquefaction
phenomenon caused all pavements to be submerged by water and sand boiling to occur.

Fig. 1: The impact of liquefaction in Christchurch, New Zealand [6].

Kusumawardani [7,8] argues that the liquefaction potential can also occur in
vibrations that have a low frequency but occur repeatedly over a long time. Her study was
continued in the following year by analyzing the behavior of soil particle vibrations due to
vehicle types [9] and thickness of the pavement [10]. The acceleration of soil particles in
subgrade was examined by 3-way review (X, y and z). The analysis results showed
positive correlation between vehicle type, pavement thickness and acceleration. These
parameters have contributed to the behavior of the soil particle acceleration that it passes
through. Changes in the behavior of particle acceleration caused the load of passing
vehicles affected the performance of the flexible pavement system. The flexible pavement
system resisted the load of the passing vehicle and then transmitted the load from the top
layer to the layer below. The soil vibrations caused by traffic, industry, and human activity
on the earth's surface are called micro tremor vibrations. Micro tremor data can be
analyzed using the HVSR (Horizontal to Vertical Spectral Ratio) method [19]. When the
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adsorbent surface. Despite very high adsorption capacity and fast adsorption kinetics, the
practical application of graphene/graphene oxide structured materials in the removal of
hazardous substances still faces several difficulties including the cost and the complication
of their fabrication process.

Owing to its layered structure, graphite can allow easy addition of various atoms and
molecules into these layers to form graphite intercalated compounds (GICs). Exfoliated
graphite (EG) is a modified graphite material that has a certain expansion degree of
distance between the carbon layers afforded via thermal exfoliation of the GICs. The
exfoliation process can be obtained by either using microwave irradiation or thermal shock
[8-15]. The EG exhibits fascinating properties such as low density, large surface area, and
a worm-like porous structure and thus has found a number of applications such as
electromagnetic interference shielding, electrochemical electrodes, vibration damping,
and, recently, purification of oil-polluted water [16,17]. However, the utilization of EG
can cause some problems due to difficulty in gathering the low-density materials after
adsorption. In order to restrict this shortcoming, the magnetic component was added to the
EG adsorbent to allow easy recovery of the used adsorbents from wastewater under a
magnetic field [18-21].

Herein, we developed efficient adsorbents from the low-cost, abundantly available
natural graphite flakes for remediation of lead-contaminated water. The exfoliation of
graphite flakes was assisted by microwave irradiation, which is advantageous over
conventional heating in terms of efficient, uniform heat distribution, and short-time
treatment. Furthermore, a sufficient amount of magnetic CoFexOs species was
incorporated into the exfoliated graphite layers via the simple citric acid based sol-gel
process to afford the feasible collection of used materials from solution under an applied
magnetic field. The presence of a small amount of CoFe;O4 particles between the graphite
sheets can not only provide EG with susceptibility to magnetic field but can also help
stabilize the structure of expanded graphite layers. The adsorption of Pb (II) was studied
taking into account the effects of various experimental factors including adsorbent dosage,
initial Pb?* concentration, contact time, and pH value. The adsorption isotherms and
adsorption kinetics were interpreted using the relevant adsorption models. Properties of
the adsorbents were analyzed using SEM, XRD, VSM and FTIR techniques.

2. EXPERIMENTAL PROCEDURE
2.1 Chemicals and Materials

Natural flake graphite with granule size > 1.25 mm and carbon content > 85% was
collected in Yen Bai province, Vietnam. Chemicals including H2SO4 (98%) and H»O:
(30%), Fe(NO3)3.9H,0, Co(NOs),.6H,O, NHs.OH, Pb(NO3), were supplied by Guang
Chemical Company, China.

2.2 Preparation of the Exfoliated Graphite (EG) and the Magnetic Decorated
Exfoliated Graphite (MEG)

The EG was synthesized by intercalation method using H»O; as an oxidizing agent
and H>SO4 as an intercalating agent as follows. Natural graphite flakes were added into the
mixture of H>SO4 and H>0; (20:1.6 v/v). After 50 minutes, the intercalated mixture was
continually washed with water until the pH value reached 5-6. Then, the resulting black
powder was collected by vacuum filtering and dried in an oven. The EG was obtained by
exfoliation in a microwave oven at the power of 750 W for 10 s. In the next step, the
magnetic CoFe,O4 nanoparticles were then introduced to EG surface by sol-gel method as
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25 °C and 125 °C. If the current is almost 500 A, the maximum Vi, voltage is found 2.4 V
and 2.7 V voltage, respectively.
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Fig. 7: Turn on and off switching energy diode.

In order to simulate the increased inverter output current using a series switching
strategy with PLL based current controller from Eq. 20 and 21, the conventional voltage
source control method is modified and presented in Fig. 3. The PWM switching frequency
of the PSI is kept at f,,; = 10 kHz. The parameters of the proposed control are applied in
the simulation, proportional gain of the current loop K;,=0.3, an integral gain of the current
loop K;=20, proportional gain of the DC-link voltage loop Ky4. P =7, an integral gain of
the de-link voltage loop Ky p¢ 1 =800, nominal DC voltage 8kVyc, sampling time 5x10° s
and the number of sampling per cycle is 3240 to generate the inverter output voltage and
current. The distorted output voltage and current waveform of the PSI are shown in Fig. 8.
It is clearly seen that the voltage is V. = 5443V, and the current is I,;.= 282.8 A (1ms)
whereas the fundamental frequency is 50 Hz.

=
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Fig. 8: Inverter output waveforms, (a) voltage, (b) current.

The output LCL filter is carried out in a microgrid connected PSI based on Eq. 9 and
10, in order to demonstrate the concert under PLL based current control. The microgrid
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Fig. 8: Raw scan data with noise.

Fig. 9: Point cloud without noise.

2.3 Point Cloud Registration

The point clouds that have been cleaned from noise are combined into one through the
registration process, the procedure for this is shown in Fig. 10. Registration is the process
of aligning some point clouds so that they are in the right position against each other.
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6. PZT has shown the best performance over ZnO because it can generate maximum output
voltage and high output power even at low frequency.

egn Fzt Frequency (Hz)

(@ ®)

Fig. 7: (a) Resonance frequency vs output voltage, and (b) Resonance frequency vs
output power for different PZT height.
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Fig. 8: PZT length vs resonance frequency for different PZT height.

Table 6: Optimum dimension of piezoelectric energy harvester

Piezoelectric Height Length Resonance  Resonance Output Output
material (mm) (mm) Frequency Frequency Voltage power
(simulation) (theory)
PZT 0.16 31 40 35.30 7.435 2.30

5. CONCLUSION

This paper presented the finite element simulation of a MEMS Piezoelectric Energy
Scavenger based on PZT thin film. The energy harvester was formed using Lead Zicronate
Titanate (PZT-5A) as the piezoelectric thin film, silicon as the substrate layer, and structural
steel as the electrode layer. The expected results have been obtained and analysed. The
design consists of PZT-5A, a structural steel electrode, and a silicon substrate where it is
simulated to gain a low frequency that can nevertheless generate a high peak-to-peak voltage
and high maximum power. An analysis on the effect of the height of the piezoelectric on the
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switch is opened, another switch is closed. This drives a new current path and a new
circuit logic state.

6. DESIGN OF THE PSI OUTPUT LCL FILTER

A three-pole lowpass filter is presented to reduce the ripple current of the switches
and improve the phase oscillations [10]. The designed filter is utilized to reduce DC ripple
and noise. Figure 4 presents the lowpass filter, where inductor Lin is interconnected with
the inverter side while inductor Lmg is corporate with the microgrid-side and Ca is a
capacitor.

Equations 22 and 23 define the base capacitance and impedance and both parameters’

relation refer to the percentage of the base values [7-9].
1

G = (22)

base WmgZpase

UZ (23)

Zpase =5

where, V;_; and V, are inverter output voltage, f, is microgrid frequency, P» is nominal
power, fs,, is switching frequency.

o "
i ol

Fig. 4: Schematic diagram of the LCL lowpass filter.

Maximum 5% power factor sweeping is taken to design the filter capacitance that
percentage is performed by the microgrid. That factor indicates the system base impedance
is adjusted to Cpy;= 0.05Cbase. Another researcher is taken a higher power factor to
compensate for the inductive reactance of the filters [9-10].

Al _ Ve (24)
6 fow Liny

The filter is designed in such a way that ripple current would be 15% calculated by
Aigmax =0.15 lnax 25)

For phase voltage V,,;, the iy, and L;y,, can be written by Eq. (26) and Eq. (27)

_ V2B, (26)

Imax = S5—
3V
'oh
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1. INTRODUCTION

In photovoltaic applications, the nonlinearity of PV array characteristics due to
varying environmental conditions like PV module operating temperature, irradiation, and
partial shading effects produces a DC voltage that is intermittent in nature. This
intermittent PV DC voltage, when fed to the AC side of the inverter, affects the reliability
and system efficiency and produces poor quality in the power supplied to the grid [1].
Under such operating conditions, the grid-tied PV inverter features non-minimum phase
characteristics with its output voltage causing an overshoot and undershoot in the
capacitor voltages [2]. Such characteristics result in a poor transient response with
increased harmonics in the inverter output voltage. Thus the selection of grid-tied PV
inverter, which is highly reliable under all operating conditions, is necessary to regulate
the current injection for the grid system. The power conditioning unit (PCU) plays a vital
role in PV power generation in interfacing the PV with the grid and to increase the power
capability of the PV, the PCU with a high power conversion efficiency is required. The
PCU for a dual stage conversion system requires an intermediate DC-DC converter for the
boosting operation which results in an increase in the power conversion stages and the
switching device count [3].

Single-stage power conversion technology is becoming popular nowadays as it
reduces the intermediate conversion stages, cost, and space requirements [4]. When the
single-staged conventional quasi Z-source inverter is operated to achieve a high gain, this
results in an increase in the switching voltage stress and a reduction in the efficiency due
to the high power losses occurring in the conducting switching devices [5]. When such a
type of inverter is acting as a power conditioner between the PV and the grid, it requires a
number of PV panels to achieve a required voltage gain and the efficiency of the overall
system gets reduced. Thus, an enhanced type of single-staged quasi inverter namely, the
extended boost quasi Z-source inverter (EB q-ZSI), is evolved for improving the gain and
designed using the same number of inverter MOSFET switches with reduced component
ratings in the cascaded quasi impedance network [6,7]. Among the families of EB q-ZSI,
capacitor assisted and diode assisted topology, the structural modification in the
impedance network of modified capacitor assisted (MCAEB q-ZSI) provides high voltage
gain with reduced voltage stress [8]. The cascaded impedance network includes the
passive components for its design and it aids in the boosting operation by the shoot-
through duty cycle adjustment.

The maximum constant boost control with the third harmonic injection method is the
most suited PWM technique for an MCAEB quasi inverter, as the technique does not give
rise to low-frequency ripples in the inductor current and capacitor voltage waveform [9].
The total elimination of the low order triplen harmonics from the output voltage totally
reduces the harmonic content in the output and the filtering component ratings. The
current harmonics in the output current is less than 5% and the total harmonic distortion
(THD) in the output of the proposed inverter is within the permissible range of IEEE 1547
grid standards. The maximum utilisation of the zero states by the shoot-through pulse
brings down the voltage stress across the switching device [10]. Thus this technique
provides an excellent output voltage controllability with increased gain and boost factors.
The most desirable features of MCAEB q-ZSI, make it function as a grid-tie PV inverter
for the grid-connected PV system. This inverter drives the PV array to operate at the
maximum power point (MPP) under the time-varying irradiance and module operating
temperature conditions. This generates an AC output voltage in phase with the grid
voltage, balances properly the average power delivered to the grid and provides a quality
of power to the utility by its grid integration [11].
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Fig. 7: Result for each feature contribution to the highest two-feature combination for
P1-P3.

The X-axis represents the 15 features extracted and Y-axis represents the frequency of
occurrence for the feature to contribute the highest percentage of binary-SVM classification
(90% and above) when combined with the other features.

4.2 Analysis Using Testing Data

After performing the analysis for one- and two-feature combinations using the binary
SVM classification, the best two features that were chosen for use in the multiclass SVM
classification were peak size and skewness. For differentiating P2-P3 and P1-P3, peak size
was used. Peak size was observed to produce good results when analyzed using the binary
SVM classification, whether by itself or combined with another for two-feature combination,
in order to differentiate the pattern of clicking sound. For differentiating P1-P2, the
combination of peak size and skewness was used. These features were randomly chosen
among the other features that produce good classification for creating the GUL In this part,
tongue clicking patterns produced by five subjects were used as a testing input. Results for
the test classification are shown in Fig. 9(a) and 9(b). A Graphical User Interface (GUI) was
developed for the conversion of tongue clicking sound to words as shown in Fig. 8.

Cthersimind
AniDortop G
Kdsratmans wa

Fig. 8: The GUI for the conversion of tongue clicking sound to words.
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Fig. 6: The hybrid kinetic motion energy harvester:
(a) exploded view, (b) final assembly.

2.3 Experimental set-up for voltage output measurement

Figure 7 shows the experimental setup of the fabricated energy harvester in
measuring the output voltage. The apparatus for the experiment includes a dc geared
motor, an Arduino Uno microcontroller to control the pulse width modulation (PWM) of
the motor, and a 10 A DC motor driver (MD10C) to drive the motor according to the
PWM signals. For monitoring and data logging purposes, the National Instruments® USB-
6211 data acquisition device and LabVIEW® software were utilized. The sampling
frequency for this data acquisition was set at 1000 Hz.

Fig. 7: (a) Side and (b) front view of the experimental setup for optimization of
distance, d between magnets.

To begin the experiment, the distance, d, between the magnet at the piezoelectric
beam and the magnets at the eccentric rotation mass was measured and positioned
accordingly. In the initial voltage output measurement, the dc motor was rotated at a speed
of 80 rpm (8.4 rad/s), with the distance between magnets set at 5 mm. The distances were
then inceased to 7.5 mm and finally at 10 mm, to observe the generated voltage outputs.
Throughout the experiment, the dc motor maintained its low, constant speed of 8.4 rad/s.

3. EXPERIMENTAL RESULTS

As the eccentric mass (rotor) rotated and passed through the anchored beam, the
attraction between magnets on the rotor and magnets on the beam caused straining of the
piezoelectric beam. At the same time, the asymmetric centripetal force due to the rotation
of the eccentric mass causes the piezoelectric beam to further vibrate. Accordingly, output
voltage was induced. The output voltage was recorded based on varying the distance, d,
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developed to implement our system. We solve the problem using a NNs-based model to
learn various traffic situations on highways and in urban regions at different times of day,
capture different patterns over several weeks, as well as to forecast traffic congestion
states of roads in future time periods. Based on our knowledge, there has not been any
work in the literature that has studied dynamic traffic variation and the different traffic
patterns on highways and in urban regions where the speed interval is totally different.
Researchers focused on a single type of road. They did not investigate the different traffic
conditions in urban regions and on highways. Our system helps drivers to detect the
eventual congestion state in order to find another way to overcome this problem.
Furthermore, it provides information about the congestion for transportation managers to
locate the frequently congested locations to solve this issue.

The remaining parts of this paper are organized as follows. Section 2 provides an
overview of the GPS traces collection step with some analysis. Section 3 presents the
proposed system and highlights the process of the model development. The
experimentation and results were introduced and explained in section 4. Finally, we
conclude our paper in section 5 and present some perspectives.

2. BIG GPS TRACES COLLECTION

To develop an accurate system, it is essential to use an accurate and real database for
test and validation of this system. With the lack of public GPS databases, we developed a
GPS tracking system to gather GPS traces. This system is mainly composed of GPS
satellites and GPS receivers mounted in cars. The GPS satellites send signals to the earth
in order to calculate orbit positions. To get more precise positions, it is crucial to use more
than three satellites. However, the GPS receivers provide the car's position and send the
GPS traces to the database through GPRS network connection. In this section, we present
an overview of the collected GPS traces. Moreover, the pre-processing and map-matching
steps are provided to filter the noisy data and guarantee the high quality of GPS traces.

2.1 Overview of the Collected GPS Traces

Due to the developed GPS tracking system, we gathered big GPS traces from cars on
the roads of Tunisia. The volume of data reached more than 100 GB of raw GPS traces.
The GPS traces are based on the GPRMC sentence type [24]. This type of sentence is used
because it indicates the speed of the car, which is an important feature in our case. We
provide an example of GPRMC sentence to explain the role of each feature. The
transmission of the data is performed about every minute. The following sample of a
GPRMC sentence is provided to give an idea about the collected data.

$GPRMC, 160533.00, A, 3445.5029, N, 01046.8838, E, 037.8,255° C, 071214, 00.0, W,
000CA .Each feature in the GPRMC sentence is presented in Table 1.

In the feature extraction step, the main extracted features from the GPRMC sentences
are the ID of the car, the timestamp information, the position coordinates and the speed of
the car. We gathered the GPS traces from about ten thousands cars and trucks. This
number allows us to collect a big GPS database. We provide more details on the GPS
database in [25]. In the transmission process, some problems can be encountered such as
the lack of four satellites, which can easily cause the deformation of the GPS trace. A
filtration step is developed to overcome this problem and remove the noisy data and
outliers [26]. An outlier is detected if the validity value in the GPRMC sentence is set to
V. Then, a map-matching step is carried out to verify the accuracy of the collected GPS
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The input signals are processed in the g-axis controller and V¢* is taken as the output
from the controller. The reference modulating signals in dqo form is Vg con and Vg_con and
are transformed to Vabe conv in the inverse dqo-abc transformation unit. The reference
modulating signals in abc form (Vave ref) is generated, which controls the modulation index
of the inverter. The reference modulating signals (Vabe ref) and Ds ref are given as inputs to
the PWM controller with a maximum constant boost algorithm with the third harmonic
injection technique for producing the firing pulses for the inverter switches. Thus the
capacitor voltages, DC link voltage and the output voltage of the inverter are controlled for
the constant irradiance condition, which in turn controls the injected grid current. The
simulation is performed for a uniform irradiation level of 1000 W/m? and the simulation
results waveforms are shown in Fig. 17.

The fuzzy current controller reacts to the reference voltage response signal from the
MPPT controller. The reference d axis component (iaef) is set to 1.9 and reference q axis
component (igef) is 0.2. The modulation index settles at 0.9907 and power factor is 0.98
which is closely matches the grid norms. The generated real power from the proposed
system is 460 W and 1.17 A is the current injection into the grid. The injected current is
injected into the grid depends on the amount of PV generated reference voltage. The
reactive power injected into the grid is 6VAR and it shows that the reactive power is
minimized. Total harmonic distortion (THD) in the grid injected current is 1.10% and is
within the permissible value of grid standards. The time response of fuzzy and PI current
controller in reaching the steady-state real power is shown in Fig. 18. The performance
comparison of the proposed current controller to that of PI controller is given in Table 3.

| asow

0.5
Time (s)

Fig. 18: The response of fuzzy and PI current controller.

Table 3: Comparison of fuzzy and PI current controller

Irradiance Level P ma Settling Time of Settling Time of
[W/m?] W] PI controller, [s] fuzzy controller, [s]
1000 460 0.9907 0.72 0.51

The settling time of the fuzzy controller in reaching the steady state value of the grid
real power is 0.51s and in case of the PI controller, it is 0.72s. From Table 3, it is clear that
shows that the response of the fuzzy controller is quicker than the PI controller.

4. EXPERIMENTAL RESULTS

A laboratory setup of MCAEB q-ZSI based grid PV system is developed and the
snapshot of the prototype is presented in Fig. 19. The main power circuit consists of
MCAEB q-ZSI with six IRF460N type MOSFET switches with the rating of 300V/30A.
The switching device used for the proposed inverter is a fast switching N-channel
enhancement mode MOSFET. The electrolytic capacitors ratings used in the q-ZS network
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Chemical species in the grease were analyzed using gas chromatography (GC)
equipped with a mass spectrometer detector (GC-MS). In chromatographic analysis,
lubricant and additive organic liquid were dissolved using heptane for safety reasons since
its solubility is comparable to hexane. The procedure presented by Synder et al. [3] was
therefore referred with some modification. Five grams of grease was stirred in a beaker with
100-ml of heptane for 20 min. The polar compound of soap, salt, and ionic complex that
settled at the bottom of the beaker was next separated using filter paper, glassware, and a
vacuum pump. The cake of undissolved material was peeled away using a spatula when it

was dry.

One gram of the cake was mixed with 100-ml methanol and 1 ml of concentrated HC1
at 60 °C in a flask was agitated on a hot plate stirrer for 20 min for derivatization of methyl
esters. Next, the substrate was washed with a 200-ml beaker of water to remove remaining
methanol and the acid at room temperature in a separating funnel at least thrice. One hundred
ml of heptane was finally added to extract methyl esters. The heptane-enriched layer was
then taken using a pipette and transferred to a test tube containing K-COs and Na2SOa. The
heptane solution from extraction of the lubricant and methyl esters derived from thickeners
were both analyzed in an Agilent GC-MS equipped with an Agilent DB-1
dimethylpolysiloxane column using helium as the carrier gas. The injections of samples
were at 250 °C and the detector temperature was set at 280 °C. The oven was under a
program of 65 °C for 3 min, subsequent ramping of temperature of 20 °C/min and a final
condition of 250 °C for 5 min were set. The components were identified using the
spectrometer library of elements.

Elemental analysis was also conducted to check the existence of metals in the samples.
An Agilent ICP-MS 7500a was used to determine common salt and metal-based additives
such as lithium, aluminum, potassium, calcium, chromium, strontium and metals that were
lower electropositive than copper, that were added to grease such as molybdenum and silver.
The rate of plasma was 15 ml/min. The flow rates of auxiliary, carrier gas, and sample
uptake were 0.8 ml/min under auto detection mode. Elements inside the samples were all
derived using nitric acid solution.

3. RESULTS AND DISCUSSION
3.1 Corrosive and Safety

Corrosion of the samples of copper strip coated with grease was performed at three
oven temperatures at different periods, resulting in various colors of stain. Although the
effect of friction due to the corroded surface of copper-made arms of switchgear is minor,
the corrosion roughened the contact surface and produced an uneven copper oxide layer that
increased the resistance to electric current [4]. Table 1 shows the colors coded as per ASTM
standards and molybdenum element. NOEM3 and NOEM4 did not oxidize copper. Four
samples corroded resulting in totally black copper strips i.e. OEM2, NOEM2, NOEMS and
Propl after 3 and 2 days in 150 °C and 200 °C oven, respectively, while other greases only
caused tarnishing. NOEM2 did not corrode at 100 °C for 6 days. This result indicates that,
even though the grease was recommended by OEM, the metal compound (cation) existing
in the grease was less electropositive than copper metal and would lead to oxidation of
copper at high temperature. This finding is similar to what El-Daly and Turky [5] reported
when two greases of unknown compounds were analyzed using the copper strip test. ICP-
MS analysis further confirmed the presence of low electropositive metal of molybdenum in
4 corrosive grease samples, i.e. OEM1, OEM2, NOEM4 and Propl as shown in Table 3.
Presence of molybdenum may corrode and thus resist switch operations [6]. The other two
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Fig. 13: Changes in mean temperature according to heating sources aspect ratio (Ra=10'%).

The studies of changes in heating sources aspect ratio on the heat transfer rate
indicated that with an increase in the ratio of the length of the cold source to that of the hot
source, the heat transfer rate underwent an increasing trend, which can be attributed to the
increased parameters of flow in the enclosure. It was also demonstrated that with
decreasing aspect ratio, the maximum velocity parameters Umax and Vmax in the enclosure
decreased, which in turn caused a decrease in mean temperature in the enclosure. As
illustrated in Fig. 13, with increasing aspect ratio, mean dimensionless temperature in the
enclosure decreased, which can be explained by the increased area of the cold source that
causes a decrease in temperature in the enclosure.

Table 4: The comparison of heat transfer rate and flow parameters in different heating
sources aspect ratio in turbulent flow.

sources aspect Nu  xAh Nu  xAc v u v
ratio m.h m,c mean max max
Hy/H=2 4221 -42.44 0.0314 0.205 0.298
Hy/H:~1.5 38.74 -38.33 0.0296 0.165 0.278
Hy/H:=1 35.56 -36.15 0.0214 0.0105 0.248
Hy/H2=0.5 27.14 -28.11 0.019 0.0951 0.199

4. CONCLUSION

Based on the calculations carried out in this research, the numerical results allow a
better understanding on the influence of heating source arrangement within a turbulent
natural convection flow in an enclosure. The influence on fluid flow and heat transfer was
identified for the different arrangement of the heating sources within the enclosure. Some
general conclusions are presented below.

In constant positions of hot and cold sources on a wall, if the Rayleigh number
increased, the mean Nusselt number of both heating sources, maximum flow function, and
maximum velocity parameters increased.

Study of different positions of hot and cold sources with constant aspects and
temperature difference indicated that the dimensionless heat transfer rate increased with a
decrease in the distance between the hot and cold sources on a single wall. If the two
sources were placed on two opposite walls, a dramatic increase occurred in mean Nusselt
number and mean temperature in the enclosure. However, because the distribution of the
temperature profile is not uniform, the optimal position of the hot and cold sources is on a
single wall with short distance.
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from the dropping point test. Other greases show negative values, which imply the potential
of hardness of the grease increases. From the list of the grease samples OEM1 is therefore
preferable.

S =0.785 (D2 — 100) 10))

Sused — S fresh

% Diff =
% Dif f = 100( S Fresk

3)

Table 6: Circle area (mm?) of oil from grease in the bleeding tests

Grease Fresh 10-Day Heated % Diff
OEM1 438.6 612.4 39.81
OEM2 967.3 604.65 -37.49
OEM3 1005.9 785 -21.96
NOEM1 706.7 500.9 -29.33
NOEM2 717 589.3 -17.81
NOEM3 855.9 643.8 -24.78
NOEM4 1167.1 110.1 -90.57
NOEMS 733.7 301.4 -58.92
Propl 1976.7 16.5 -99.17
Prop2 1035.2 910.8 -12.02

4. CONCLUSION

Analysis methods of electrical-switch-lubricating grease were the focus of this study.
Grease samples from the local electric power distributor and our institution were analyzed
to meet the requirement of switchgear grease. Unstiffened, conductive, inert, and
unhazardous grease is desired for lubricating electricity connections at switchgears of
middle voltage of 11 kV. Thermogravimetry, dropping point, burning, oil bleeding,
penetration, resistivity, corrosivity, chromatography, mass spectrometry, and IR
spectrometry were the analyses conducted to select the best one. OEM1 was identified as
having excellent properties. It showed single dropping weight at temperatures greater than
200 °C, a high dropping point, inflammable drop, consistent bleeding value, consistent
grease property (NLGI reading), good conductivity without producing a metal oxide layer,
1o hazardous chemicals, and compatible metal elements. For all other grease, the consumer
needs to manage usage and stocking, such as frequent replacement of grease according to
the ageing prediction, wearing proper personal protective equipment (PPE), and obtaining
work permits to face the possibility of grease or switching failure.
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favourably chosen to observe different aspects of the wavelet transform. In addition, the
location of the damage in both X and Z dimensions is selected arbitrarily in each
simulation.

4.3 The Pine Flat Dam Results:

According to Eq. (2) and (3), Rayleigh damping coefficients of the dam are
considered as the following:

a=18511
£ =0.001049

As it was stated before, the wavelet transform has been characterized in multiple
frequency modes where different features of the input measurements can be observed in
each mode. Based on this, in order to track the behaviour of the wavelet transform in each
frequency mode, the frequency of the different modes is proposed in a table for each
scenario. It should be noted that four different frequency bands have been considered in
the simulations and the results of each scenario are shown in the following table.
However, to determine the damage in each scenario, the amplitudes of DWT coefficients
of mode shape differentiation, according to frequencies, between the intact and damaged
dams should be extracted.

Scenario 1: Damage in the location of Z=63m, X=36m and damage severity 50%:

Table 2: DWT frequency results of Scenario 1

Case First Mode Second Mode Third Mode Fourth Mode
Frequency Frequency Frequency Frequency
Intact 4.00239 7.87459 11.16418 13.90654
Damaged 3.82147 7.54841 10.94523 13.21456

The variations in DWT mode shapes show differences in mode shape changes of the
two mentioned data sets. In fact, the presence of destruction in a structure alters the
observations derived from the structure and, consequently, results in the variation of the
frequency content and mode shapes. In the following figures, the red circles show
turbulence, i.e., destruction. In other words, the red circles represent the location of the
DWT variation and therefore, the location of destruction in the dam’s height. In each
figure, there are 5 curves related to 5 different coefficients of the DWT extracted by
MATLAB toolbox. It should be noted that the MATLAB toolbox basically calculates 5
different DWT coefficients which correspond to 5 different frequency bands. Furthermore,
each frequency band contains different sets of information about the input data in a way
that the first and the fifth coefficients correspond to the lowest-rate and highest-rate spatial
variations, respectively. In addition, since the structural destructions appear as a high-rate
variation in the observations, the fifth coefficient of the DWT is more reasonable for
detecting the existence of the damage and also extracting its location. Based on this, in
each scenario, the position of the significant variation in the fifth figure is utilized in order
to locate destruction in the structure. In the figures below, the X-axis presents 80 nodes in
the height of the dams. For instance, the Pine Flat Dam is 130 m high. The damage in the
height of Z=63m is equal to Node 39 in 80 nodes in the height of the dam.

Note that the curves in Fig. 9 and Fig. 10, which illustrate the amplitudes of the DWT
coefficients of the mode shapes for the intact and damaged dams respectively, multiple
amplitude variations are visible in each curve and, therefore, the destruction cannot be
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2.2.1 Complexity Criteria (Recurrence Qualification Analysis RQA)

To move beyond the visual impressions obtained from RPs, several qualitative
complexity criteria of small scale structures are presented in RPs that are known as
recurrence qualification analysis. On the basis of the density of the recurrence points, these
measures include structures of diagonal lines of length /, meaning that the two trajectory
segments were running tangentially within the neighboring distance of € for / time units,
and structures of vertical lines of length v, showing that the trajectory does not change
considerably for v time units.

1) Criteria based on recurrence density

Recurrence rate: the simplest criterion of recurrence curves is recurrence rate (RR) or
recurrence percentage, which is calculated as in equation 3:

1
RR(e) = SIN, Ryj(e), ®)
which is a measurement of the density of the recurrence points in RP.

2) Criteria based on diagonal lines

Determinism: uncorrelated or weakly correlated processes with accidental relations or
with chaotic behavior are the causes behind the formation of very short diagonals, while
deterministic processes form longer diagonals and isolated recurrence points. The ratio of
diagonal recurrence points (from minimum length Lmin) to all recurrence points is
introduced as the criterion of the system’s determinism.

I PO

DET = =gs

@

The threshold excludes the Lmin of diagonal lines that are formed by paralle]l movements in
the phase space trajectory. For Lmin = 1, determinism is equal to one. Nevertheless, if Lmin
is too large, the histogram of P(1) can become scattered, and consequently, determinism’s
reliability decreases.

On the basis of the histogram, P(g, L) of diagonal lines is Z, that is
P(e, ) = IN_1 (1 — Rizgj—1(®))(1 — Rij1(8)) T Rivicjc(©)- )

Sometimes for reasons of simplicity, the symbol € is eliminated from the RQA (that is,
P(g1) = P(D).

e The average diagonal line length (L): it is the average time that two trajectory
segments are close to each other and can, thus, be interpreted as the average
prediction time.

©)

Where Nj = Y51, P(D) is the total number of diagonal lines. This criterion is
related to the divergence of the phase space trajectory.

o The length of the longest diagonal line (Lmax): another RQA criterion is taking into
consideration the length of the longest diagonal line in the RP.
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Fig. 26: Shape Mode Differentiation between the intact and damaged dam under DWT.

5. CONCLUSION

In this article, the well-known Folsom, Pine Flat, and Bluestone dams were selected.
After reduction of the elasticity modulus by 20%, 30% and 50%, the frequencies were
obtained from the first four modes for intact and damaged cases. Modal analysis was done
by SAP2000. Then through wavelet analysis in MATLAB toolbox, damage detection was
investigated.

As it was seen, the wavelet transform has a high capability in processing the static or
dynamic response signal. This capability is manifest in the identification of various kinds
of discontinuity or disharmony, such as sudden reduction of stiffness. This can be
identified from the continuous wavelet coefficient graph as one or some points close to
one another and showing turbulence or quantities being disharmonious with the other
points. As a result, the wavelet method is one of the most effective approaches in the field
of damage detection, which has already been ignored.

The amplitude of DWT curves for the amounts of modal shapes of the damaged dam
in comparison with the intact one showed a noticeable variation, the intensity of which
was proportionate with the severity of damage in the structure. In higher frequencies,
damage in the structure was more evident since the gradient vector was in the same
direction with damage. Therefore, the surge range of the wavelet coefficient corresponding
to a higher frequency was more intense than the other coefficients.

Geometric changes in the structure resulted in a change in wavelet coefficients. Thus,
in the present article, in addition to the behavioural investigation of DWT in the damaged
case, DWT behaviour was also assessed for differences in data related to the intact and
damaged conditions. As it was seen before, damage detection in the structure through
DWT coefficient curves of data differences for the intact and damaged cases was better
than just the damaged case.

The location of variation in the amplitude of DWT coefficients defined damage in the
dam based on the number of the node (along the height). This result was of great
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[25,26]. During adsorption process, there were some interactions between the EG and Pb
(ID) ions in the aqueous phase, consequently resulting in shifts of the characteristic peaks.
As observed in Fig. 5, the adsorption peak at 3445 cm™ before shifting towards 3450 cm™
is possibly caused by the bonding of OH" with Pb (II) ions [27]. Moreover, the shifts of
2967, 1635, 1385, 1048 and 790 cm’ to 2925, 1626, 1390, 1049 and 797 em™,
respectively, can be easily recognized. These shifts might be ascribed to electrostatic
interaction between the x electrons of graphite layers and Pb?* ions [28]. Note that both
the external surface and internal surface of pores in EG can take part in the adsorption of
Pb** efficiently. Moreover, it is worthy to note that the curled structure of EG could
possibly behave like a heavy metal trap and wrapped up Pb (II) ions inside the pores as
similar with the function of nanotube-structured adsorbent.
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Fig. 5: FTIR spectra of EG and Pb (II) adsorbed EG.

3.2 Adsorptive Removal of Pb (II) Using the Magnetic Decorated MEG
3.2.1 Characterization of MEG

To enable collection of EG using a magnetic field, CoFe,O4 particles were introduced
to the exfoliate d graphite layers by the citric acid based sol-gel process. In attempts to
achieve sufficient magnetic susceptiblity with minimized metal oxide loading, the
influence of different EG/CoFe;O4 ratios was considered. Figure 6a illustrated the
separation of MEG samples under external magnetic field. The nearly complete separation
was obtained with the EG:CoFeOs ratio of 1:1 and 3:1 while the ratio of 5:1 appeared
insuffficient. This phenomenon agreed well with results analyzed using VSM
measurement at room temperature. Figure 6b showed that the magnetization hysteresis
loops of MEG were the S-like curves; the saturation magnetization values (Ms) increased
strongly from 5 emu/g to 32 emu/g when reducing the EG/CoFe;O4 weight ratio from 5:1
to 3:1 but further decrease of this ratio to 1:1 just slightly enhanced the Ms to 42 emu/g.
Since the EG/CoFexOs4 ratio of 3:1 with Ms of 32 emu/g was able to allow feasible
magnetic separation, this ratio was selected for further investigation.

As observed in Fig. 6¢, besides the peaks characteristic of EG structure, the additional
appearance of a small peak at 26 = 35.5 can be ascribed to the (311) plane of the CoFe;O4
[29,30]. Furthermore, the disappearance of the peak at 44.4° in the spectrum of modified
EG implied that graphite sheets were further expanded during the heat treatment at 600 °C.
The successful incorporation of CoFe;O4 particles into EG layers were also confirmed by
the SEM analysis. Figure 6d shows the morphology of MEG as investigated by SEM
analysis. The MEG surface was found to consist of various wrinkled and folded domains
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Fig. 24: Classroom and assets in the real world.

3.2 Discussion

The final BIM model can be used for various purposes. This study is used for
inventory of government assets in the form of furniture and electronic appliances.
Inventory data included are the date of inventory, asset name, location code, asset code,
brand / type, year of purchasing, seller, procedure to get asset, price, and condition. The
addition of these attributes is done on Autodesk Revit by adding parameters. Adding a
new parameter is shown in Fig. 25.

Fig. 25: Adding a new parameter.

After the addition of parameters, the next step is to enter data in Microsoft Access by
exporting BIM graphics data. The result will be a database that has been integrated with a
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efficiency, etc. The PSI connected micro-grid technology is a capable solution to integrate
a lot of energies and energy storage systems, which calls for more controllable and more
flexible smart grids [12]. On the power delivery level, the voltage-source inverter, current-
source inverter, zero voltage source inverter, voltage direct-current transmission systems
are a developing technology to integrate small static power such as offshore PV or wind
farms coupled electrostatic generator systems.

In the modem world, energy demand is one of the most important key factors in every
sector of our daily life. Conventionally, the electromagnetic system is employed to create
electrical energy. However, ESG can also be utilized to produce high electrical static DC
voltage. The main drawback of such generators is their limited and specific applications in
the power generation and distribution systems. However, the ESG-based inverter system
can overcome these limitations by converting DC to AC electrical power.

4. MATHEMATICAL ANALYSIS OF 3® PSI SYSTEMS

Three-phase inverters are widely utilized for microgrid systems because of rising
power demand, developing the power quality, and the potential benefits to end users. To
simplify the PSI design of the microgrid connected ESG, Fig. 1 shows the shortened
model and that model is further demonstrated in Fig. 2. It is distinguished that the input
DC sources link mutual point “O” is isolated from 3® microgrid neutral point “N”. Two
input sources are taken such as +Vp/2 and —V;,/2. The mutual point “O” is connected
to the two input DC sources. The inductor of the inverter side as well as the microgrid side
is distorted and harmonics. The line current of each phase is written as analysis
given in [3]:

i . O]
1032 4 Ryt = Vi = mge
i . ()]
Lbﬁ + Ryich = Vinvb — Vmgp
3)

Le—%+ Relce = Vinva = Vmge
where, Viny q» Viny p and vy, . are the specific PSI output voltage regarding the microgrid
neutral “N” point while Vg4, Vpngp and vp, . are the individual microgrid voltages
regarding the microgrid “N” point, correspondingly. In this case, microgrid neutral point
“N” is isolated from the two input DC sources mutual point “O”, the three phase currents
can be followed as:

icq +icpy +icc =0 @

Subtracting Eq. (3) from (1) and (2) using Eq. (4), resulting Eq. with line quantities are
derived:

d; d (ica +icy) . . .

La l;u + La‘ji—t +Rc(icq +icy) + Raica = Vinvac — Vmgac ®)
d; d (icq + 1,

La—2+ LCM + Re(ica +icp) + Rpicy = Vinvbe = Vmgoe ©

dt dt
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vehicle passed, the soil particles under the pavement moved from their original position to
find their stability. The illustration of particle movements under the pavement is contained
in Fig. 2. The loading from the vehicle passage is assumed to be dynamic loading. Soil, as
a propagation medium for a dynamic wave, has dynamic properties that show the ability of
the soil to support a dynamic load. The soil could collapse when the effective soil
decreases as an effect of dynamic load to the soil mass particles. This raises the
assumption that liquefaction can be caused by the load of passing vehicles.

Fig. 2: Illustration of soil particle movement due to vehicle load passed [9].

2. STUDY OF LITERATURE
2.1 The Soil Vulnerability Index (Kg)

The soil vulnerability index is a parameter used in identifying a vulnerable area
against strong soil motion [11]. This parameter shows the soil resistance index against
deformation for receiving seismic and dynamic loads. To figure out the index, the
Horizontal to Vertical Spectral Ratio (HVSR) method is generally used [12]. This method
compares the ratio of the horizontal components to the vertical components of the micro
tremor signal spectrum [13]. The micro tremor signal is obtained from the accelerometer
data installed in the field that consists of three components: vertical (z), horizontal x
(North-South) and horizontal y (East-West). The Fast Fourier Transform (FFT) algorithm
was used to analyze the results of field measurement. The comparison value of horizontal
and vertical components (H/V) was obtained using HVSR analysis. The result was
represented in the H/V amplitude versus frequency curve (Fig. 3).

The curve in Fig. 3 shows the predominant frequency value and amplification factor,
which was then used to calculate the soil vulnerability index (Kg) using the following
equation:

Ky =

Ag”
2 fgvp

) O]
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step for word representation. Word2vec uses semantic information from the corpus. It helps
the model to perform better and overcomes most challenges in Persian such as the different
writing style, etc. As shown in the table, CNN-LSTM works almost better in comparison to
CNN-GRU, so CNN-LSTM is chosen as the final proposed architecture.

Table 2: Comparative results of different methods on Persian dataset

Model F-Score Precision Recall
Modelll:NBSVM 44% 70.7% 31.9%
Model 2: Naive Bayes 62.5% 65.4% 61.7%
Model 3: logistic regression 67.1% 68.9% 65.4%
Model 4: Bidirectional-LSTM 53.8% 54.3% 55%
Model 5: CNN 67% 66% 67%
Proposed Model: CNN-LSTM 85% 86.5% 86%
CNN-GRU 85.8% 85% 82%

GRU 74% 77.5% 75.6%

Figure 5 is the illustration of the ROC curve for the proposed model. The Roc curve
analysis is a fundamental tool for evaluating the performance of different models. It
compares True Positive with False Positive rates for all possible thresholds. Figure 5 shows
ROC evaluation for CNN-LSTM model on the first dataset (PE). According to the curve,
Macro and Micro evaluation for three classes (Class 0: Positive, Class 1: Negative and Class
2: Neutral) of this study are 86% and 83% respectively. A Macro-Average computes the
metric independently for each class and then takes the average while A Micro-Average
aggregates the contributions of all classes to compute the average metric. The ROC curve
also shows the evaluation of each class separately.

Receiver Operating Characteristic

1.0
08
T
-
£08
7 S
BD_ 04 + micro-average ROC curve (area = 0.83)
2 ++ macro-average ROC curve (area = 0.86)
=~ ROC curve of class 0 (area = 0.89)
0.2 ROC curve of class 1 (area = 0.88)
ROC curve of class 2 (area = 0.83)
o3 M

0.0 02 04 0.6 0.8 10
False Positive Rate

Fig. 5: ROC curve.

5. CONCLUSION

Sentiment Analysis is an on-going field of study. However, limited studies have been
conducted in Persian language. Based on the author’s knowledge, this is the first study on
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ID 1 (USER_ID = 1) at session 1 visited which pages and also indicates the duration of
page viewing. Similarly, the pages visited by users with the specific IDs over different
sessions are shown in the next sections. The number of page visits is called frequency.

SESSION F1 (USER_I0 = 1)
10203611 [zearch/newsearch.asp  /news/default.asp
asp  /search/newsearch.asp
7search/newsearch! /search/newsearch_asp
Jsearch, <h re

3089477 ’z;:.m Tnews/det,
3088477 -':—':./" 1.-;/:?:5!(
INNTT Sremesaetaure. ash ! e

Fig. 3: Part of the cti.nav file of the dataset.

3.2 Distribution Analysis of the Data on the Problem’s Input Parameters

The implementation of the fuzzy system of the proposed method was performed using
MATLAB software. In order to determine the fuzzy intervals for the input parameters of
the system, the histogram analysis of parameters support, session count, and average
duration were used. Using this analysis, the number of fuzzy sets and their intervals were
determined so that there was a relatively balanced sample distribution in different parts.
Two fuzzy sets as no-support and ok-support were considered for the parameter support.
For this purpose, different fuzzy sets were implemented and eventually the zmf set was
used because it had the lowest output error. This set is based on polynomial functions. As
seen in Fig. 4, the area of ok-support starts from the point 0.001.

[0.01 1] I
[0.005 0.01) I
[0.001 0.005) -

[0 0.0001)

0 1000 2000 3000 4000 5000 6000 7000 8000

[0 0.0001) | [0.001 0.005) | [0.0050.01) [0.01 1]
Hnumber 7900 586 ) | 8

Fig. 4: Histogram of the data distribution for parameter support.
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2. MATERIALS AND METHOD

This section explains literature review about acquisition data and methodology. This
section shows the material that is used in this research and the method to process the
material. An algorithm of methodology is shown in Fig. 5.

Planning and
identification

Data acquisition
with TLS

Point
clouds

Classroom and
assets modeling
with Autodesk

Revit

Making assets
databases with
Microsoft Access

Infegrating with
three-dimensional
‘model

BIM model

End

Fig. 5: Methodology.

2.1 Data Acquisition with TLS

In this step, the position of TLS must be planned, because each point cloud of room and
assets must be overlapped. Once planned, the tripod is set in the planned position and turned
on, as shown in Figure 6. Next, TLS will do its internal calibration automatically. After that,
levelling the TLS must be done, and an auto tilt feature is turned on to correct tilt of data
after scanning automatically. The coverage of data, resolution, and speed of
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TLS when data acquisition will be started are all set by the user. Then, storage is verified
to be certain that there is room for the acquisition data to be saved.

Fig. 6: Setting the TLS.

After setting the TLS, the “Start Scan” button on the TLS is pressed. TLS will start
taking a panoramic photo (360 degrees) to give the color of the point cloud. After taking
the photo, TLS will rotate 360 degrees and start beaming the laser to get object points. After
a completed scan, data will be saved on the SD card inside the TLS. After saving data, the
TLS remains on and is repositioned to the next planned position. A single data acquisition
cycle is five minutes with a resolution of 12.5 mm and low power speed mode. For this
research, data acquisition took two days, based on a plan and get 27 data scans. Data was
then moved from the TLS to a computer with Topcon Scan Master software and saved as
.e57 extension.

2.2 Point Cloud Cleaning

The raw scan data contains a lot of noise and unnecessary points, thus cleaning needs
to be done. Figure 7 shows the procedure and Fig. 8 shows the raw scan data that contains
noise.

Choose noise points and

Open scan data from TLS erase

Save

Fig. 7: Point cloud cleaning procedure.

The one-by-one point cloud is manually cleaned using Maptek i-Site software. This
cleaning process aims to prepare the registration process point cloud and provide good
results. In addition, by eliminating noise and unnecessary points, the size of the point
cloud file will decrease. Objects such as humans, trees outside buildings, vehicles, and
objects outside buildings are noise and should be removed. The result of this cleaning
process is a clean point cloud free of noise [14]. Figure 9 shows the point cloud from Fig.
8 that has been cleaned of noise.
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with hearing and mute disabilities is around 3,771 people [2].

In the context of face-to-face conversation, there are several conventional methods used
by people with hearing and mute disabilities to communicate with the public, such as
American Sign Language (ASL), mobile applications, and writing or typing. ASL is a
complex communication method used by the deaf and mute people through hand and body
gestures. The disadvantage of ASL is that the resulting signals are often different from one
speaker and another due to different backgrounds of hearing loss. The use of sign language
also limits the transfer of information due to the components required to use sign language
being limited to hand gestures, arm gestures, and facial expressions. The use of sign
language is also limited in dark conditions as the receiver cannot see any movement of the
signal using the finger or hand clearly, in turn, further affecting the smoothness of the
communication being carried out. Although mobile applications are considered to be a
popular alternative communication method, the majority of the population that suffers the
disabilities cannot afford to own a decent smart phone. Transmission of information using
a mobile application will not be as efficient as a normal conversation when communicating
face to face. Similarly, communication through typing and writing are not effective due to
limited transmission of information at one time and the inability to communicate at farther
distances or remotely.

The aim of this project is to convert tongue clicking sounds to speech. Each and every
physiological characteristic of human beings is unique and will never be identical to one
another, this fact leads to the foundational hypothesis of this research, which is that each
tongue clicking sounds are unique in their own way. This study aimed to achieve the
following objective. First, to identify the features in tongue clicking sounds that could
distinguish different patterns. Second, to classify the different tongue clicking sounds and
associate them with a particular speech. Third, to develop a system that converts tongue
clicking sounds to speech. Based on these objectives, the following question arises: what is
the best feature to use for a speaker recognition application? This question will be explored
further throughout this research.

This research will not only benefit the deaf and mute but also benefits the people who
will be communicating with them. Companies or organizations will be more confident to
rely on the deaf and mute in certain areas and it also encourages them to actively engage
with the surrounding communities. This proves that communication aids to people with
disabilities are indispensable and will greatly benefit everyone if realized.

2. PREVIOUS WORK

People with conditions related to disorders of motor speech control and language
disorders due to brain injury require some kind of Augmentative and Alternative
Communication (AAC). However, depending on the type of disorders and the level of
physical and cognitive capabilities, the use of AAC varies from one person to another. The
development of AAC is currently at the stage of producing, at most, 25 words per minute
with inefficient response time. This section briefly reviews the existing method of AAC.

2.1 ASL to Speech Conversion

In work by [9], the idea to translate finger spelling (sign) to speech using recognition
and synthesis technique was proposed. Two modules will be used in this project to make sure
that a finger spelling (gesture) recognition module and a text-to-speech synthesis module can
perform properly.

120





OEBPS/image/ALL_20-Papers33.png
IIUM Engineering Journal, Vol. 20, No. 1, 2019 Esmaielzadeh et al.

A SURVEY OF MATLAB EFFICIENCY IN DAMAGE
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ABSTRACT: Detection of damage in concrete gravity dams (CGDs) is one of the
challenges that need to be overcome since dam failure may lead to imreversible
consequences. This research aims to detect structural damage within CGDs by wavelet
analysis. From a structural point of view, stiffness is an important factor in the dynamic
behaviour of concrete gravity dam systems. Any sudden change in the stiffness leads to
alteration in the dynamic response of the structures. The proposed analysis of such a
condition will help to investigate the responses before and after the occurrence of any
structural damage. The main contributions of this paper are to detect the existence of any
damage in the dam structure and determine the damage location along the height of the
dam. In order to achieve these purposes, three finite element models of the Pine Flat,
Bluestone, and Folsom dams are chosen as case studies. These dams have been modelled
for both intact and damaged states, and their geometrical, physical, and mechanical
characteristics are defined by SAP2000 software. A series of modal analyses was
performed to determine the frequencies and shapes of the structural motions. After
reduction of the elasticity modulus by 20% and 50%, the Discrete Wavelet Transform
(DWT) was applied to the difference between the intact and damaged observations.
Then, the DWT outputs were analysed to get information about the existence of damage
as well as its location in the dam structure. Overall, from the obtained results, the main
finding of this study states that the location and severity of the structural damages have
been efficiently detected according to the significant amplitude variations in DWT
diagrams.

ABSTRAK: Pengesanan kerosakan pada empangan graviti konkrit (CGDs) adalah
salah satu cabaran yang perlu diatasi disebabkan kegagalan empangan yang boleh
membawa kepada akibat buruk. Kajian ini bertujuan bagi mengesan kerosakan
struktur dalam CGDs menggunakan analisis wavelet. Dari sudut pandang struktur,
struktur yang kukuh adalah faktor penting dalam sifat dinamik sistem empangan
graviti konkrit. Sebarang perubahan secara tiba-tiba pada struktur bangunan
membawa kepada perubahan tindak balas dinamik struktur. Analisis yang
dicadangkan terhadap keadaan ini membantu dalam memberi tindak balas sebelum
dan selepas jika berlaku sebarang kerosakan struktur. Sumbangan utama kajian ini
adalah bagi mengesan jika terdapat sebarang kerosakan pada struktur dalam
empangan dan menentukan lokasi kerosakan sepanjang ketinggian empangan. Bagi
mencapai matlamat ini, tiga model unsur terhingga daripada empangan Pine Flat,
Bluestone dan Folsom telah dipilih sebagai kes kajian. Kesemua empangan ini
dimodelkan bagi kedua-dua keadaan iaitu ketika baik dan rosak. Ciri geometri,
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WITH POLYGLYCIDYL METHACHRYLATE
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ABSTRACT: Lipase enzyme originated from wheat germ was immobilized on nylon -6-
grafted with polyglycidyl methachrylate (PGMA). The immobilization of enzyme
experiments were designed and studied using face centred central composite design
(FCCCD) under response surface methodology (RSM). Prior to immobilization, the
polymer was activated with diethyl amine/ethanol to introduce an amine functional group
to facilitate covalent bonding with the enzyme. The immobilized and free enzymes were
characterized for effect of temperature and pH on enzyme activity, stability, storage and
reusability as well as kinetics studies. ANOVA revealed that optimum lipase activity of
0.287 U/ml was achieved at immobilization time of 5 h, pH of 6 and 1.0 mg/ml for enzyme
concentration. The optimum temperatures and pH for immobilized and free enzymes were
45 °C and 35 °C, and 8 and 7. respectively. The immobilized enzyme showed higher
stability compared to free enzyme. The immobilized enzyme retained 18% of its activity
after being recycled 8 times. In a storage stability test, immobilized lipase was able to
retain 70% of its activity after being stored for 30 days, while free enzyme activity dropped
to 15 % after 20 days of storage.

ABSTRAK:Enzim Lipase telah dihasilkan daripada mikroorganisma pegun gandum di
atas nilon -6- dan digraf bersama poliglisidel methakrilet (PGMA). Enzim pegun ini direka
dan dikaji secara eksperimen menggunakan reka bentuk campuran pusat pada permukaan
(FCCCD) di bawah kaedah tindak balas permukaan (RSM). Sebelum menjadi pegun,
polimer ini telah diaktifkan dengan dietil amine/ethanol bagi menghasilkan kumpulan
fungsi amine bagi membantu ikatan kovalen atom pada enzim. Enzim pegun dan bebas ini
telah dikategorikan mengikut kesan enzim ke atas suhu, aktiviti enzim ke atas kesan pH,
kestabilan, keboleh-simpanan dan keboleh-gunaan balik, serta ujian tindak balas kinetik.
ANOVA membuktikan bahawa aktiviti optimum enzim lipase ini adalah sebanyak 0.287
U/ml telah terhasil selama 5 jam pegun, pada pH 6 dan kepekatan enzim sebanyak 1.0
mg/ml. Suhu dan pH optimum, pada enzim pegun dan enzim bebas ini adalah pada 45 °C
dan 35 °C, dan pH 8 dan 7. masing-masing. Enzim pegun ini menunjukkan lebih stabil
daripada enzim bebas. Enzim pegun dilihat kekal 18% daripada aktivitinya selepas 8 kali
ulangan. Melalui ujian kestabilan simpanan, enzim lipase pegun dapat mengekalkan 70%
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given to 2 academics who were also lecturers in programming course while to ensure
clarity of wording, the questionnaire was given to 5 non-participating students.

In this study, to measure the correlation between students’ satisfaction level and
students’ grades in programming course, three analyses were designed (a) descriptive
statistics; (b) correlation analysis and significance testing. There are two variables used:
variable X (students’ learning satisfaction), and variable Y (students’ grades). Pearson
correlation is applied to identify the correlation between level of students’ satisfaction and
students’ grades in programming course. Pearson correlation is applied to measure the
correlation between those two variables because the Pearson correlation evaluates the
linear relationship between two continuous variables. The first step to check the
relationship is by Scatter Diagram for linearity [12]. The Scatter Diagram from Fig. 2
shows the linearity so that Pearson correlation is suitable to measure the correlation.

3. RESULT AND DISCUSSION
3.1. Descriptive analysis

Descriptive analysis were used to describe the data used in this study. The data
descriptions included mean, median, and mode, and standard deviation (SD), range,
minimum and maximum values. Those are shown in Table 1. According to Fig. 1, most
data indicate that the students' satisfaction level are directly proportional to the students’
grades. It proves that there is a linear relationship between the two variables
(students’satisfaction level (X) and students‘ grades (Y)).

Table 1: The Percentage of Descriptive Statistic

Variables Mean  Median Mode SD Range Min. Max. N
X 69.09 75 75 1.57 75 25 100 110
Y 69.94 75 75 2.25 100 0 100 110
100
M v
s Vv \l B
& ¥
0
N AR RN N BT ICRI RN BREFER S8

——Students' Satisfaction == Students’ Learning Outcome

Fig. 1. Frequency distribution of research data

3.2. Correlation Analysis and Significance Testing

After compiling the data into the frequency distribution and measuring the
distribution to describe the main characteristics of the distribution, then the next stage was
to test the correlation between variables X and Y. The test is used to measure the strength
and the weakness of the correlation and whether the direction is directly proportional or
inverse proportional. Therefore, a correlation analysis was performed. Then, to check the
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ABSTRACT: Grease products recommended by OEM for conventional 11kV switchgears
are generally trusted. Some disadvantages might however exist among them or their supply
could be insufficient and lead to use of non-OEM-recommended grease. This paper reports
analysis methods to evaluate both types of grease that were recently used in the
switchgears at local electrical distribution stations owned by Tenaga Nasional Berhad.
Hardened, greenish and severely irritating greases probably caused by incompatible
compounding, electrochemical reaction, and hazardous components, respectively, were
among common problems faced by workers. Eight physical tests and four chemical tests
were conducted on 10 grease samples using thermogravimetry, switchgear rig, gas
chromatography and infrared spectroscopy besides other equipment and standard methods.
Grease stability, oil bleeding, flammability of grease droplet and dropping point were
among the characteristics determined in the analyses. The results reveal copper corrosion,
chemical change, instable and inconsistent grease, and toxics in grease, which surprisingly
included the OEM-recommended one.

ABSTRAK: Produk gris yang disyorkan oleh Pengeluar Peralatan Asal (OEM) bagi gear-
suis konvensional 11 kV secara umumnya dipercayai ramai. Kemungkinan terdapat
kekurangan pada produk-produk tersebut ataupun bekalan gris mereka yang tidak
mencukupi telah mendorong kepada penggunaan gris yang tidak disyorkan oleh OEM.
Kaedah analisis kajian ini melaporkan tentang kedua-dua jenis gris yang kebelakangan ini
digunakan oleh Tenaga Nasional Berhad pada gear-suis di stesen pencawang elektrik. Gris
mengeras, berlumut dan menjengkelkan mungkin disebabkan oleh sebatian bahan yang
tidak sesuai, tindak balas elektrokimia dan komponen yang tidak selamat, masing-masing
adalah antara masalah yang dihadapi oleh para pekerja. Lapan ujian fizikal dan empat ujian
kimia telah dijalankan pada 10 sampel gris menggunakan termogravimetri, pemakai gear-
suis, kromatografi gas dan spektroskopi inframerah selain alatan lain dan kaedah-kaedah
piawai. Antara ciri-ciri yang dikaji dalam analisis ini adalah kestabilan gris, sifat lelehan
minyak, sifat mudah terbakar titisan gris dan takat rendah gris. Hasil kajian mendapati gris
ini menyebabkan tembaga terhakis, sifat kimia berubah, sifat gris yang tidak stabil dan
mudah berubah, dan juga beracun memberi kejutan kerana pihak OEM tetap
mengesyorkan gris jenis ini.

KEYWORDS: switchgear grease; switchgear corrosion; grease analysis;
grease corrosivity; grease resistivity; grease safety and ageing
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3. RESULTS AND DISCUSSION

The proposed system is based on the use of two Arduino UNO boards and an
accelerometer for hardware implementation of intelligent wheelchair control by head
gestures for people with QP. The software and hardware results show that the system
operates very well to help the patients and gives accurate results.

The system is set and calibrated so that the QP patient can properly control the
wheelchair. The patient wears the hat and moves his head in each direction to choose an
appropriate angle of his head movement. The horizontal angles (right and left) have been
selected to be 35 degrees, as shown in Fig. 8. These angles allow the QP patient to move
his head in all directions to some extent, and provides comfortable conditions for the
patient without moving the wheelchair.
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Fig. 8: Graph of degree of wheelchair direction versus horizontal head tilting degree.

The vertical angles (forward and backward) have been selected to be 40 degrees as
shown in Fig. 9. The vertical and horizontal angles can be modified to be appropriate to
many QP patient cases. Figure 10 illustrates the x and y axes sensor readings that represent
the horizontal and the vertical head tilting respectively, where the shaded areas act the
corresponding wheelchair movement. When the patient moves his head to the left or the
right, then the reading of x-axis of the accelerometer sensor changed gradually and when
he moves his head forward or backward, then the reading of y-axis of the accelerometer
sensor changes. It is worth mentioning that when the head is in a straight position, the
sensor readings are about -6 for x-axis and 4.5 for y axis.

Table 1 displays the wheelchair performance accuracy which is calculated after
several trials of movement in all directions. For each direction, 50 trials were made to test
the wheelchair movement; the successful movements were as described in the table. The
performance accuracy was calculated by dividing the successful movements in each
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Table 1: Material Properties of the Pine Flat, Bluestone, and Folsom Dams [19]

Quantity Unit Pine Flat Bluestone Folsom
Density of Concrete keg/m? 2483 2483 2579
Modulus of Elasticity GPa 33.558 33.558 40.68
Poisson’s Ratio - 0.255 0.255 0.19

Moreover, the following assumptions have been made in the modelling of the dam-
Teservoir interaction:

e A rectangular shape is assumed for the reservoir, with a length three times the
height of the dam (as recommended in [20]);

e The free-board in the lake is neglected in order to model the interaction between
the dam and the reservoir easily; i.e. the water level is equal to the height of the
dam;

e Dam-water interaction is modelled as the zie type, where the nodes are constrained
together on the interface of the two media [21];

e The transmitting boundary condition is assigned to the truncated far-end of the
reservoir so that the pressure waves are not reflected back into the reservoir [21];

e Zero hydrodynamic pressure is assigned to the free surface of the reservoir and
there is no absorbing boundary condition at the bottom of the reservoir [18];

o The bulk modulus of water is: K, =2.2GPa;
o The density of water is: p, =1000kg / m

Finally, in modelling the dam-foundation interaction, it is assumed that:

e The foundation is rigid;
e Sliding along the dam-foundation interface will not occur;
o Uplift pressure is not modelled in this study.

Here, according to the assumptions made in the previous section, three 2D Finite Element
models of concrete gravity dams are constructed, as shown in Fig. 2. According to Fig. 2,
using an automatic mesh generation procedure, the Finite Element meshes are made by
plane-stress four-node elements.
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Fig. 2. The Configuration of Finite Element Models Considered for the Bluestone,
Folsom, and Pine Flat Dams (not to scale).
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analysis result of the same input data using the common three web-based automated
bioinformatics pipelines of MG-RAST, IMG/MER, and EBI metagenomics to evaluate
their accuracy in taxonomy and functional annotation on the microbial diversity and
several functional genes contain in POME.

2. MATERIALS AND METHODS
2.1 Collection of Samples and Creation of Metagenomics Libraries

POME samples were collected from FELDA Palm Industries Sdn. Bhd. of KKS
Mempaga, Pahang, Malaysia. After sample collection, the metagenomic DNA was
extracted using Meta-G-Nome™ DNA Isolation Kit (Epicentre, U.S), sheared, end-
repaired, ligated to pPCC1FOS fosmid vector and phage-mediated transfection to surrogate
host EPI300T1 resistant E.coli to perform the cloning of metagenomic DNA grown in LB
agar with the recommended antibiotic. The libraries (>100,000) were constructed by
preparing 384-well transparent microplates with LB broth and 20% glycerol and each
colony were inoculated from LB agar to the microplates and of glycerol media and stored
at -80 °C.

2.2 High Throughput Screening and Next-Generation Sequencing (NGS)

Colonies from each plate were inoculated to 384-well microplates filled with LB
broth with antibiotic and inducer (respective to their positions in the library plates).
Screening buffer (potassium acetate) and lysis mix (10% Triton X-100, 100 mM Tris and
10 mM EDTA) were added to break open the cells and methylumbelliferyl-p-D-
glucopyranoside ~ (MUGIc),  methylumbelliferyl-p-D-cellobioside =~ (MUC)  and
chlorocoumarin-xylobioside (CCX) fluorogenic substrates were added to each well. After
an overnight incubation, the plates were screened using a microplate reader for the
presence of cellulose- and xylan-degrading enzymes. The relative fluorescence units given
by the microplate reader were changed to robust z-score to select the high rated hits.
Robust z-score was calculated for each microplate independently and results of all plates
(109,834 clones) were combined to select the 100 high rated clones [17,18] and sent for
Tllumina HiSeq2000 next-generation sequencing (NGS) at the Malaysia Genome Institute
(MG]I), Bangi, Selangor.

2.3 Post-Processing of NGS Data

Initial raw data of NGS in the fastq format had undergone sequence quality trimming
and short read removal by SolexaQA++ program [19]. The fosmid vector and internal
control phiX sequences were removed using bowtie2 [20]- The high-quality sequences
were assembled with Velvet based on the de Bruijn graph algorithm to organize the
sequences in contigs. Velvet is a new strategy developed to merge very short reads in
combination with read pairs to produce useful assemblies [21].

2.4 Metagenomics Analysis using Three Bioinformatics Pipelines

The same dataset of assembled data from POME’s NGS results with fasta format was
uploaded into three automated bioinformatics pipelines of MG-RAST, IMG/M, and EBI
Metagenomics. These free web-based bioinformatic pipelines were automatically run after
submission of the file with related metadata. The details on the uploading method,
databases, and system included are summarized in Table 1.
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L = length of the beam
p = density of the material

There has been a significant increase in research on piezoelectric materials and its
properties as it has been proven to be valuable for energy scavenging applications. There
are different types of piezoelectric materials for power harvesting. Some are natural
piezoelectric material (e.g. silk, DNA and dentin), single crystals (e.g. ZnO, quartz and
Rochelle salt), polymers (e.g. polyvinylidene fluoride) and ceramics (e.g. sodium potassium
niobate, lead zirconate titanate and barium titanate) [8-10].

Table 1: Comparison properties of piezoelectric materials

Piezoelectric Form dy 10712
material my
Quartz Single crystal 230
PZT Polycrystalline 320
PVDF Film 23
Zinc oxide Film 14.3

As can be seen from Table 1, PZT in polycrystalline form has the highest strain
coefficient [11-12]. Table 2 illustrates the material properties of PZT-5A. Additionally, PZT
also has a very broad range of dielectric constant. Thus, it can be concluded that PZT shows
an excellent piezoelectric material property and has been chosen as the dominant material
for piezoelectric energy harvesting.

Table 2: Material properties of PZT-5A

Parameter Value

Density (kg/m?) 7750

Elastic Constants Matrix (Pa) [Cpzr] 6x6 Matrix [1]
Piezoelectric Strain Coefficient, d (C/m?) [dpzr] 3x6 Matrix [2]
Relative dielectric constant, &, [;"PZT] 3x3 Matrix [3]
Poisson Ratio 031

The elastic stiffnesss coefficients, piezoelectric strain coefficient and relative dielectric
constant for PZT 5A thin film are shown in equation (2)-(4)

O 1.203e011 7.517¢010 1.203¢011 0 0 0][ &x
o, x 7.509¢010  7.509¢010 0 0 olls,
o. | x 1.108¢011 0 0 0fle. Pa ©)
o x x x 2.105e010 0 0|,
o, x x x x 2.105¢010 0| &,
o, X X X X x 0] &,
0 0 0 0 12294 0
- 0 0 0 12.294 0 0|Cm?* 3)
-5351 -5351 15.783 0 0 0
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For genus distribution result, the comparison table only involves MG-RAST and
IMG/MER as shown in Fig. 1(b). EBI Metagenomics was excluded because no details
genes distribution could be detected except Staphylococcus. The latest version of EBI
Metagenomics Pipeline 4.0 uses MAPseq framework for taxonomic classification
whichallows the metagenomic analysis of reference based IRNA only. Consequently, only
small amount of 16S rRNA could be found in this sequence and finally bring the limitation
of Staphylococcus as an output. On the contrary, the other two pipelines of MG-RAST and
IMG/M, besides rRNA as reference-based, they also used coding DNA sequence (CDS) of
protein as the reference which results thousands of CDS can be found from the data
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Fig. 1: (a) Phyla distribution of palm oil mill effluent (POME) computed by each tool and
(b) Major genus distribution in POME analyzed by MG-RAST and IMG/M only.
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highest temperature that local switchgears could reach was reportedly 90 °C without
considering the hotspot due to arcing [12]. Thus, decomposition of grease is possible when
this condition prolonged for several months before the grease is replaced.

The results of the thermogravimetric study under inert conditions, shown in Fig. 6, for
all grease samples demonstrate decomposition profiles of the samples in elevated
temperature. Generally, all greases except Prop! started decomposition at about 200 °C. Fig.
6(a) shows the profiles for 3 OEM-recommended greases. The single drop that occurred
until 10 — 1 wt% indicates homogeneity between lubricant and other grease components in
forming collective vaporization and decomposition. Fig. 6(b) and 6(c) illustrate the
decomposition profile for 5 non-OEM-recommended greases. Only NOEM1 and NOEM2
had the single drop. NOEM2, NOEM3 and NOEM4 had more than 15 wt% non-composing
materials, probably thickener and additive made from metal-based compounds, as
previously evidenced in the ICP-MS data. The results for Prop1 and Prop2 in Fig. 6(d) show
that Propl had separate decomposition temperature between lubricant and other
components. Prop2 had a single decomposition trend that is likely similar to OEM2.
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Fig. 6: TGA results indicating weight drop and derivative weight as the function of
temperature.

Further study of heating at 10 °C/day is presented in Fig. 7. All sample weight data
shows dropping trends similar to their weight drop in TGA results in Fig. 6, especially Prop1l
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1. INTRODUCTION

Asset management is the science and art to guide wealth management that includes
the process of planning asset needs, acquiring, inventorying, conducting legal audits,
assessing, operating, maintaining, renewing, or eliminating to transfer assets effectively
and efficiently [1]. The purpose of asset management is to simplify the decision-making
process so that the assets are managed effectively and efficiently [1]. Asset management has
the important role to ensure that asset management and maintenance are undertaken. With
asset management, decisions about assets covering procurement, maintenance, and
operational and removal costs will be made. Asset management will be required to provide
information on the condition of an asset in order for it to answer the projected needs of
public sector organizations to perform its functions optimally [2]. Strategic objectives of
asset management are implementation of administrative order, the creation of efficiency and
effectiveness of asset use, asset security, and the availability of accurate data or information
[2].

The problem is that asset management still uses conventional inventory processes
[14]. Assets are only coded, recorded, and entered into the asset plan. This conventional
asset management has the disadvantages of lacking information on the current state of assets
and its location, as well as being difficult to update with current asset information. Therefore,
it is necessary to update the asset management process by utilizing existing technology. The
research case focuses on assets that are owned by the local government and take place in the
Bandung Institute of Technology. The university assets are owned by the Bandung
government. At the university's goods assets, there is no textual database and codification
system that does not follow the Regulation of the Minister of Home Affairs Number 108
Year 2016 on the Classification and Codification of Regional Property. Asset inventory is
only written on paper and put in the room where the asset is, even though some assets,
such as chairs and desks, are custom made yet the blueprint or design of these assets is not
stored. To solve the above problem, use of Building Information Modelling (BIM) is
proposed. BIM is the method for designing and constructing a building that is created in
three-dimensional modelling systems and operates in one or more parametric components
[3]-

The system of BIM is able to interchange data and information about a building in
one or more format, with other systems that conform to the agreed formats [3]. Those
exchanges are structured by a set of procedures. Thus, BIM consists of a BIM reference
model, standard formats for data interchange, and information interchange protocols [3].
The reference model of BIM is based on three-dimensional models of one classroom along
with its fumniture and electrical equipment assets within the Bandung Institute of
Technology. A three-dimensional model of the classroom is captured by a terrestrial laser
scanner (TLS). TLS is a device that scans a point cloud of the object.

TLS captures the position of the target object physically, then forms a point cloud in
Cartesian coordinates (XYZ) as the result. The point cloud is obtained by measuring emitted
and returned the light pulses [6]. The position and value of the target object is determined
based on the position of laser scanner. The angle between the scanner head and reflector is
also measured to calculate the position during the time of light travel [6]. Figure 1
shows how the laser scanner measures the target’s distance. Laser scanners also record the
reflected energy from the target surface in the form of an intensity value, which is a function
of the target surface characteristics and lighting conditions. Generally, laser
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algorithm, which is key to the state-of-the-art results achieved by the proposed neural
network architecture. Two datasets are introduced in this study. They have about 9000 and
3000 sentences respectively that are labelled as positive, negative and neutral.

The contents of this paper are divided into the following sections: section 2 talks about
previous works. Section 3 consists of the proposed model. We describe our hybrid CNN and
RNN model in detail in this section. Section 4 describes the dataset and presents experimental
results. Finally, the paper is concluded in the last section.

2. RELATED WORK

Sentiment Analysis is a field of NLP that focuses on identification and extraction of
people’s opinions. Generally, the various challenges present in the Persian language have
limited the quantity of works done on Persian Sentiment Analysis. However, Sentiment
Analysis is an on-going field of research, and in this section, some studies on Sentiment
Analysis are summarized.

Pang and Lee [11] used a Movie Reviews dataset and selected different words from
their dataset as features. They examined features through different machine learning
techniques such as Naive Bayes, Max-Entropy and SVM. In comparison to studies reported
for standard topic-based categorization, they were not able to achieve desirable results. They
also couldn't address the co-reference problem in a sentence. Wang and Manning [12]
investigated a simple NB and SVM variant for sentiment classification. They showed that
using word-bigram features created robust results. Furthermore, their study showed that
SVM and NB were effective for full-length and short reviews respectively. For text
classification, Bag of Words model was used to represent their document. One drawback of
this model occurs when the size of the training set is small. BOW also ignores the
grammatical structure and word order. However, Mass et al. [13] introduced a novel model
that captured both semantic and sentiment similarities among words. To capture sentiment
similarities, they used a supervised learning method. The semantic similarities were also
learned by word2vec. Although their model was sensitive to seed words and missing key
words could lead to poor performance, they achieved acceptable results.

Socher et al. [14] used a Sentiment Treebank and proposed a model which is called
Recursive Neural Tensor Network (RNTN). It was too similar to the model that was
proposed by Socher one year before [15] which is called Matrix-Vector RNN (MV-RNN).
MV-RNN was similar to Recursive Neural Network but to represent words and phrases, it
assigned both a vector and a matrix to each node in the parse tree. Their model could learn
the meaning of each word. It could also learn how a word modifies its neighbours. However,
one main problem with MV-RNN was that the number of parameters heavily depended on
the size of the vocabulary and became very large. To address this problem, the authors
proposed a RNTN model that used the same, tensor-based composition function for all
nodes.

Le and Mikolov [6] proposed a Paragraph Vector, an unsupervised algorithm that
learned continuous distributed vector representations. They used their model for Sentiment
Analysis task and achieved state-of-the-art results. The novelty of their study was that the
model could be applied to variable-length pieces of texts. Their model also represented each
document by a dense vector.

Bagheri et al. [16] suggested a model based on a lemmatization approach for Persian
Sentiment Analysis. They employed a Naive Bayes algorithm for classification. Their
model, such as most of other Persian Sentiment Analysis studies used traditional machine
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Null Conditions: in which the following parameters are used to calculate the correctness:
Aq: the actual value of null trust in the datasets

Ba: the value of null trust obtained by the proposed algorithm
A4, NB,
recall, = % (10)
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General Conditions: in which the following parameters are used to calculate the
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As shown in Fig. 25, for the precision chart, the turquoise vertical bar indicates the
precision of the distrust, the dark blue one shows the null precision and the red one
indicates the precision of the trust. For the recall chart, the turquoise vertical bar indicates
the recall value of the distrust, the dark blue one shows the recall value of null condition
and the red one indicates the recall value of the trust.

In the graph related to the total metrics, Fig. 26, the turquoise vertical bar indicates
the overall precision, the dark blue one is the overall recall value and the red one is the F-
Score value according to Eq. (3).

Valoe

Total Metries

Fig. 26: Precision, recall, and F-Score in the proposed fuzzy system for all records.

5. CONCLUSION

In this study, a fuzzy system is proposed for the trust evaluation in a semantic web
based on user profile data, which uses the semantic parameters such as a list of pages, user
sessions, and visited pages in each session, and the time of page viewing. According to the
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the immobilized lipase was broader compared to the free lipase. This may be due to the
decrease in conformational mobility of immobilized lipase because of the covalent bonding
between the enzyme and polymer [19]. The free lipase lost almost 60% of its activity when
exposed to temperatures above 35 °C. This low residual activity may be attributed to a
significant amount of enzyme being denatured when exposed to elevated temperature [20].
Free lipase is denatured when heated at above 45 °C [21]. Other studies supported improved

thermostability of the immobilized lipase as compared to free enzyme including [10] and
[21].
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Fig. 2: Optimum temperatures for both immobilized and free lipase.
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Fig. 3: Optimum pH for both immobilized and free lipase.

The optimum pH for free lipase was at pH 7, as shown in Fig. 3. This may result from
the ionization states of several groups on amino acid chains that result in suitable
conformation of lipase molecules [22]. After immobilization, the maximum activity was
observed at pH 8. This alkaline shift could be an effect from the alteration in the
microenvironment of the enzyme caused by immobilization on the support system [17].

3.4 Thermal Stability of Immobilized Lipase

Figure 4 shows the thermal stability of immobilized and free lipase. It can be seen that
when increasing the temperature to 55 °C, the immobilized enzyme retained 74% of its
activity compared to free lipase, which dropped to 18% residual activity. This result
indicated that the immobilized enzyme was more stable than its free counterpart at higher
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room's cloud point and is the actual size in the real world [14]. Figure 16 shows the
process of making classroom and assets models with the point cloud as their mould.

Fig. 16: Classroom and assets modelling.

The asset modelling process is slightly different from classroom modelling because
the point cloud cannot be imported into the Revit family. The extracted asset point cloud is
measured in dimensions (length, width, height) using Autodesk Recap. For example,
Figure 17 shows the measurement of the dimensions of a door. Assets are modelled using
templates that are already available in the Revit library. The asset template is resized and
shaped according to the asset point cloud. This will create an asset model similar to the
actual form of the asset in real world. Similar assets require only a single model that can
be copied as many times as the asset appears in the real world. The quality of the resulting
model is highly dependent on the ability of the user. The completed asset model is then
entered into the Revit project model that has been created [14].

Fig. 17: Door dimensions.
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voltages and currents. From these figures, the largest near fundamental and switching
frequency voltage and current harmonic components are equal to 43.98% on the inverter
side and 1.67% on the microgrid side. Therefore, the higher frequency harmonic
attenuation rate of d is equal to 26%.

e P Ml Vg v Expeimento Mirogid Vet Ve

Time (5}

®)
Fig. 14: The voltage and current of the microgrid (a) simulated, (b) experimental.
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Fig. 15: FFT analysis of microgrid current, (a) simulated, (b) experimental.

Figure 16 illustrates the output waveforms of the microgrid line to line voltage of
Vamc With respect to the microgrid line to line current of i, , during steady state
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3.2 MPPT Control

In this proposed PV system, the fuzzy MPPT tracker is incorporated with it for the
maximum PV power extraction and is presented in Fig. 11. The fuzzy MPPT tracker
performs its tracking operation in uniform and varying irradiance conditions and provides
excellent results without fluctuations while tracking the MPP in this proposed system[18].

Three Phase Extended Boost gZS]

Cascaded
o [T ne
Py — ac

Fig. 11: Fuzzy MPPT Control.

Under the uniform irradiation conditions of 1000 W/m?, the MPPT tracker tracks the
maximum power point (MPP) in the proper direction without losing its control by getting
input information about the error and change in the error signal. The MPPT reference
voltage (Vpv*) at which the maximum power occurs is located at the knee of the
characteristic curve. Figure 12 presents the PV characteristics representing the array
power, voltage and current at MPP.
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Fig. 12: (a) Array power vs voltage, (b) Array voltage vs current.

The reference voltage Vpy' from the controller under such uniform irradiance
condition is 60.8 V and this, in turn, is applied to the voltage controller for tuning Ds in
the PWM controller. Ds is controlled to 0.1414 so that B of the inverter is maintained at
1.7416 and the voltage across the capacitors is maintained at 110 V. Thus the fuzzy MPPT
control performs efficiently providing a good response with less ripple at MPP.

3.3 Grid-Connected Inverter Control

The fuzzy logic grid controller with the DC link voltage and the current controller is
proposed for this PV system [19,20]. The voltage controller controls the DC link voltage
(V) to manage the power flow into the utility. The current controller has the capability to
control the current injection into the grid and is responsible for the power quality issues.
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In Figs. 18-20, it is evident that due to the low severity of damage, the wavelet coefficients
did not change and showed no damage in the first mode. As a result, only the shape mode
differentiation criterion is used.

4.5 The Folsom Dam Results:

Finally, for the last model, Rayleigh damping coefficients can be computed by Eq. (2)
and (3) as below:

a=23168
£ =0.000835
Scenario 1: Damage in the location of Z=53m, X=19m and damage severity 50%:

Table 6: DWT frequency results of Scenario 1

Case First Mode Second Mode Third Mode Fourth Mode
Frequency Frequency Frequency Frequency
Intact 4.99753 11.85027 14.63031 20.90755
Damaged 4.91682 11.70903 14.55132 20.70476

T 3NN
T O Tl

et} 2 -]

Amplitude of the Wavelet Coefficients

Amplitude of the Wavelet Coefficients

LI s 0 )
Node Number Node Number
Fig. 21: Intact dam under DWT. Fig. 22: Damaged dam under DWT.
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used Launder and Sharma K-& model with the wall functions and considered the Rayleigh
number of the enclosure 10! in their experiments. Their model was found to optimally
predict the flow inside the enclosure; and the values of velocity and temperature derived
for all regions of the enclosure were highly consistent with the experimental values. Ji [19]
discussed the modelling of natural convection in air cavities using four turbulence models.
Regarding the cited studies, we set the aims of the present study. The results of resolving
this question can be used in induced buoyancy flows, heat transfer of free convection, and
designing and assessing different technical and engineering uses especially designing the
systems of central heating and air conditioning. Following the studies of these researchers,
in the present paper we investigate turbulent natural convection flow in an enclosure with
thermal sources using the low-Reynolds number (LRN) k- model. The aim of this study
is to predict the effect of change in Rayleigh number, repositioning of cold and hot sources
and thermal sources aspect ratio on the flow field, temperature, and rate of heat transfer
that have been seen less in previous studies. The geometry of this paper is an enclosure
that has a cold source with temperature Tc and a hot source with temperature T as thermal
sources that are placed on the left wall of enclosure, the other walls are adiabatic.
Subsequently, to achieve the desired results, the Rayleigh number varies between 10°-10*%.

2. MODEL AND SIMULATION
2.1 Mathematical Model

i H
Hy 7
]
H M
Hi =7
w

Fig. 1: The geometry of problem.

In the present study, natural convection flow is studied in a 2D enclosure seen in Fig.
1. The temperatures of the cold and hot sources are T. and Th, respectively, and other parts
are assumed insulated. The aim of this study is to predict the effect of change in Rayleigh
number, repositioning of cold and hot sources, and heating sources aspect ratio on the
basic parameters of flow and temperature. Therefore, first, the flow field and fluid
temperature in the enclosure are determined using a numerical solution, and then the
Nusselt number, mean velocity, and temperature are calculated in different sections of the
enclosure. To achieve this purpose, turbulent flow in the 2D enclosure is examined. The
numerical solution of the question is conducted using a SIMPLE algorithm and the
computer program is written using FORTRAN language. Henkes et al. [20] studied the
concepts of the critical Rayleigh number of enclosures' layers using natural convection
flow. The critical Rayleigh number was derived around 10'! for upper Reynolds models
and approximately 10° for lower ones. If the Rayleigh number is less than 108, the flow is
laminar, if the Rayleigh number is bigger than 10'°, the flow is turbulent, and if the
Rayleigh number is 108-10', the flow is transient [8, 21]. Therefore, the Rayleigh number
in the question of interest is 10°-10'! and therefore convection flow in the enclosure is
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neural networks in forecasting the future state when they know the previous states.
Furthermore, the results are mostly improved and can reach high accuracy if a large
quantity of data is fed into the NN system. These criteria, such as the need for big GPS
trace data, the complexity of the relationship between the input variables and the desired
congested state, are provided in our case which encourage the authors to apply and test the
performance of the NN to predict the future congestion state of a road.

The common structure of all NNs is inspired by biological neural networks. They
consist of many calculating units called neurons. Their principal components are layers.
The first layer is the input layer composed of the predictors. We present in Fig. 5 the
composition of our NN architecture.

Congestionstateof the road.

Outputlayer

Hidden layer

Inputlayer

CarSpeed  Weekday ~Time(m) Latitude Longitude

Fig. 5: Architecture of the NN based design.

In our system, as it is presented in Fig. 5, five inputs extracted from GPS traces which
are the position coordinates, the speed of the car, and the timestamp information (the
number of minutes and the week day). The second layer is composed of the hidden
neurons. Finally, the output layer is composed of the desired output which, in our case, is
the predicted congestion state. The choice of the number of hidden neurons is defined after
performing some experiments that will be discussed later. The role of this architecture is to
compute the future state of the desired road using the inputs by means of a transfer
function called the activation function.

The module structure relies primarily on the preliminary analysis made in section 2.
In fact, the difference between traffic changes on highways and freeways has an impact on
the structure of our neural network-based system. We solved this challenging problem
using an architecture composed of a combined neural network. It is composed of two
neural networks. Each neural network is trained with the GPS traces gathered from the
correspondent type of road (freeway/highway). The output of the offline phase is the
trained combined neural network that will be used in the online phase.

3.2 Decision Module

The online phase is composed of the decision module that is based on the trained
combined neural network. It is performed when a driver needs to discover the traffic
condition state in a specific place and time. We provide the driver with a mobile
application where he can insert the details of the place and the time. We get the required
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design, the implementation of magnetically plucked piezoelectric harvester may be
capable to reduce the risk of equipment fatigue as contact between the beam and rotor pins
are eliminated.

Additionally, mechanical plucking also causes power inefficiency. It was reported in
works by Pozzi [14,15], that there was a 40% power loss via this method, which was due
to the contact friction during which the piezoelectric beam was consistently deflected. As
magnetic forces can still produce sharp plucking in the absence of contact friction, we
adopted a magnetic plucking approach as an alternative approach to mechanical plucking.
This method is expected to increase the durability and power efficiency of the device.The
proposed device was simulated using Finite Element Method (FEM) to determine the most
suitable piezoelectric material.

For experimental setup, a series of five permanent magnets, attached on a specially
fabricated eccentric rotation mass was utilized to initiate magnetic plucking on the
piezoelectric beam (with a permanent magnet mounted at one end of the beam) that
induces transduction from vibration to electricity. As the magnets repel and attract each
other due to their polarities, the amount of vibration to the piezoelectric beam should
increase towards its resonance frequency, according to the following formula:

_v3 K
fr= 2712 | mg+Am @

in which f; is resonant frequency, L is the beam length, Kis the effective spring constant
of the cantilever beam, v,=1.875 is the eigenvalue for the fundamental vibration,
v'2=v2,/0.236/3, Am is the proof mass, m,=0.236mwL is the effective mass of the
cantilever while m is mass per unit length of the beam and w is width of the cantilever.

The electrical circuit and power produced by a cantilever piezoelectric beam have
been represented and derived by Lefeuvre, et al [16]. The equation used for the average
power, P, produced by the energy harvester is as follows:

Ro?

_ M2wiui,,
T ®epwrt(3)? (ot (2Ra?/(RGpwr+(Z)2)?

3)

where M is the magnitude of the harvester’s base acceleration, R is load resistance, U is
sinusoidal mechanical displacement, w, is resonance angular frequency , o is the
electromechanical coupling properties of piezoelectric materials and C, and C, are
dampers coefficients for mechanical and electrical parts respectively.

| Transduction Process

Output

Linearand | Eccentric mass Magnetic Straining of | | Low Powered
Rofational ~——— e > piezoelectric ——»
|7 (Rotor) motion plucking Electricity
Motion beam |
| Due to attractions Direct piezoelectric | v
oltage
| Angular velocity between the magnets effect: an electric e
on the beam and charge is generated
magnets on therotor  proportional fo the

stress

Fig. 2: Overview of the research framework.

Figure 2 shows the framework of this research at a glance. The inputs to the system
are linear and rotational kinetic motion with frequencies between 20 to 200 Hz. When the
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Figures 13 to 15 show the effect of input parameters support and session count, input
parameters support and average duration as well as the input parameters session count and
average duration on the output trust. As can be seen, the trust output increases by
increasing each of the input variables.

Fig. 13: The relationship between parameters support and session count
with the surface view.

Fig. 14: The relationship between parameters support and average duration
with the surface view.

Fig. 15: The relationship between parameters session count and average
duration with the surface view.
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terhasil akan bertambah dengan pengurangan jarak antara magnet. Hasil kerja
menunjukkan tenaga dapat dihasilkan daripada gerakan kinetik hibrid, dengan risiko
rendah pada kerosakan alat.

KEYWORDS: piezoelectric; energy harvester;, hybrid kinetic motion; magnetically plucked

1. INTRODUCTION

The increasingly exorbitant amount of discarded electrical and electronic waste (e-
waste) has become a global issue that demands immediate attention. Among the largest
contributors of e-waste are batteries, which are commonly found in portable electronic and
wearable devices. These batteries contain toxic materials that pose threats to health and the
environment if not handled properly. As the demand for portable power-consuming
products rapidly increased over the years, an urgent need to find an alternative power
supplies developed. One solution is to develop self-powered devices that are capable to
generate enough electricity to power up electronic devices using only kinetic motion.

One of the most researched topics, especially when it comes to energy harvesting in
wearable devices, is the conversion of mechanical kinetic energy into electrical energy.
The kinetic energy (K.E), which is also called the energy of motion of an object, is
dependent upon the square of the velocity, as revealed by the following equation;

K.E=0.5.m.»? [€Y)
where m and v are the mass and the velocity of object respectively.

By this kind of conversion, the kinetic energy can be transferred into electrical
energy, by way of electrostatic, electromagnetic and piezoelectric conversion principles
[1]. In electrostatic energy harvesters, relative motion between two plates of a variable
capacitor structure generates electrical charges. These capacitor plates need to be pre-
charged; hence a separate voltage source is required. The electromagnetic energy
harvesting method involves generation of electromagnetic induction current through the
relative motion of magnets and a coil. Piezoelectric energy harvesters convert mechanical
energy into electrical by straining piezoelectric materials under loaded force due to direct
piezoelectric effect. A comparative study of electromagnetic and piezoelectric energy
harvesters have been reported in [2]. It shows that piezoelectric energy harvesters produce
higher power density as compared to electromagnetic energy harvester thus are more
suitable for microsystems [2].

A knee-joint energy harvesting device named Pizzicato Energy Harvester has been
developed by works reported in [3,4]. The device is secured by braces and worn on the
outer side of the knee. Sixteen piezoelectric bimorphs house on a single hub were
mechanically plucked by the ring-mounted plectra as the joint rotated during walking and
running [3,4]. The design was then improved by substituting the mechanical plucking
mechanism with a magnetic plucking mechanism to maintain the durability of the device.
The magnetic plucking mechanism was implemented using primary magnets and fixing
secondary magnets on the bimorph tip. Whenever there is a motion by the knee-joint, a
magnetic attraction or repulsion happens between these primary and secondary magnets.
Thus, the magnetic attraction or repulsion excites the piezoelectric bimorphs [5,6]. An
increase in power output generation from 1.9 + 0.12 to 4.5 + 0.35 mW has been reported
as the speed increased from 3 to 7 km/h. The generated power was able to power a
wireless sensor network to work at duty cycles from 6.6 + 0.36% to 13 + 0.5% with an
active time of 2.0 £ 0.1s [7].
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semantic web is described and effective parameters in the user profile are employed to
model the proposed fuzzy system. Finally, in section 4, the proposed model is tested,
evaluated and compared with previous studies.

2. RELATED WORK

There are different trust models and policies in the semantic web. These models and
policies can be classified according to different analytical views and node
communications. In general, there are two categories of trust models. The first model
comes with a centralized configuration and there is a central manager or node for trust
management. The second model has a distributed configuration that tries to directly
recognize the request of the trustee entity. Distributed models are divided into two
categories: local models and global models. Global models calculate a global trust value
for each node in the network. The local trust models calculate the trust value by
responding to the request of each node and essentially by calculating the obtained results
from each node. In the following we will review previous studies in this scope.

Richardson et al. [3] used a trust network to calculate a user's belief in a phrase. This
calculation is based on finding paths from the source to each node and provides an opinion
about an expression. The final trust value of the expression is calculated by interpolated
trust values and the integration of these values. They provide propagation-based trust
prediction methods in the semantic web. Lesani et al. [4] used a fuzzy model to evaluate
trust. This algorithm uses fuzzy linguistic words to determine the trust among users and
also employs a technique for expressing trust between two nodes that may not be directly
related to the graph of the social trust network.

Matsu and Yamamoto [5] empirically measured the two-sided effects of trust and the
similarity of product rankings. In their study, they developed a trust prediction model
using the support vector machine classifier to identify positive attributes such as similarity
of product rankings that are common among users.

In [6], a time-aware prediction method was presented that predicts future trust
relations and connections using a supervised learning method. The time-aware prediction
method can monitor the effect of dynamics in the trust networks and thus improves the
prediction accuracy of future trust connections. In the supervised model, an explicit trust
value is necessary to train the trust prediction model as an output variable. In [7] and [8],
users' trust was assessed based on a history of ranked errors in interacting with measurable
recommendations. The error-based trust model provides a public trust that affects the
participation of all users, but does not create a local trust (like private trust).

In [9], a multi factor ontology-based framework was developed to assess the quality
of service that resulted in a novel trust model. Nguyen et al. [10] proposed a Bayesian
network-based trust model for web service, in which some criteria such as direct opinion
of the truster, user rating (subjective viewpoint), and QoS monitoring information
(objective viewpoint) were considered to evaluate the trust level of web services.

Yahyavi [11] proposed a game theory based trust model for web services
collaboration. The web service provider calculates the trust-based cost that is the
consequence of the suggested cost and the trust value of the web service tender. The game
winner is the Web service that has the lowest trust-based cost.

Liu [12] merged a trust management module with a standard service-oriented
architecture and proposed a trust evaluation model from service entities by transforming a
web service network into a network based on trust relationships. In [13], a fuzzy model
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QP merasa selesa bagi mengerakkan kepalanya ke semua arah dan mengawal kerusi roda
dengan mudah. Sistem ini juga sangat cekap dan tepat dalam mengawal arah.

KEYWORDS: head gesture recognition; quadriplegia paralysis; wheelchair controlling

1. INTRODUCTION

At present, many people suffer from physical disability as a result of wars and
diseases; therefore, there is a need for advanced support devices with high safety to help
individuals navigate easily. Intelligent wheelchairs have been developed to assist disabled
and injured people. These wheelchairs are supported by some techniques to enhance
performance and efficiency [1,2]. The continuity in research has led to important
developments in the design of supporting devices for people who are injured, wounded, or
affected by some cases of paralysis. This research includes many techniques to drive
wheelchairs such as joysticks, voice recognition, hand gestures, and cameras. [3,4]. The
work in this paper presents intelligent control of wheelchairs for people suffering from
quadriplegia paralysis (QP) or for people who suffer from amputation of their hands and
legs. The subsequent paragraphs are some research regarding the field of wheelchair
control techniques.

In 2014, Warad et al. described a motorized wheelchair for handicapped humans
utilizing a speech control technique and flex sensing application. The system permits a
disabled person to drive the wheelchair using voice recognition including voice commands
for movement (forward, backward, and stop) and for speed control of motors (maximum,
medium, and minimum). The flex sensor is used to control the wheelchair direction (left
and right) [5]. Chitte et al. developed a wheelchair control system for disabled persons
with hand gesture sensing. The system is divided into a gesture part and a wheelchair part.
Depending on the direction of the accelerometer sensor that is fixed on the hand, the
ARMY controller gives orders to move the wheelchair to the desired direction. In case of
emergency, an SMS message alert is sent via GSM to the family of the person [3].
Suchitra and Brinda implemented a hand gesture system to drive and control a car utilizing
a 3-axes accelerometer sensor (MEMS Sensor). The sensor is placed on the user's finger
and the car moves in four directions according to the hand movement. The Arduino UNO
microcontroller is used to control and monitor the comprehensive performance of the
system [6].

Saharia et al. introduced a joystick control wheelchair for Disabled people. The
wheelchair movement was controlled by a joystick. The command of movement was done
by utilizing the joystick and then transmitting the order to the Arduino microcontroller that
processes the command. After that, the controller transmits a digital signal to the motor
driver circuit to control wheelchair movement [7]. Sainath et al. considered hand gestures
for controlling and driving a wheelchair. The sensing circuit included an accelerometer
that translates the hand tilting into pitch and roll. The system is implemented based on a
microcontroller that receives the tilting data from the sensor, processes it, and then
transforms it into digital signals for the motors that drive the wheelchair [8].

In some cases of disabilities, the above techniques are useless because of their
limitations. A wheelchair controlled by a joystick or hand gesture does not fully achieve
the requirements of individuals who are suffering from Parkinson's paralysis, quadriplegia
paralysis, or weakness in their hands because they cannot properly control their
wheelchairs [9]. Additionally, the wheelchair controlled by voice instructions provides
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3. RESULTS AND DISCUSSION

3.1 Adsorptive Removal of Pb (II) using the Exfoliated Graphite (EG)
3.1.1 Characterization of the Exfoliated Graphite

Morphology of the graphite flake and the EG were characterized by SEM as
presented in Fig. 1. It can be seen that structure of the graphite consists of rigidly stacking
multilayers (Fig. la). After the intercalation followed by microwave exfoliation, the
worm-like particles and layered aggregative structure with interconnected open pores are
shown in Fig. 1b. A closer view in Fig. lc reveals a multi-porous structure. Figure 2
reveals N2 adsorption/desorption curves of NG and EG. It can be seen that the type IV
isotherm was determined for EG which indicates the existence of a large number of
mesopores and very little micropores in graphite-based adsorbents. The obtained results
showed that the specific surface area for the EG is 30.0 m%/g while such parameter of raw

graphite is 6.5 m%g, implying the formation of highly porous structure after exfoliation
process.

(a) (b) (c)

Fig. 1: SEM images of the graphite (a) and EG (b, ).
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Fig. 2: The N adsorption/desorption isotherm curves of graphite and expanded graphite.

3.1.2 Effects of Experimental Conditions on Adsorption Behavior of Pb’* on EG

The influence of the contact time on the percentage removal of Pb (I) using EG
adsorbent was displayed in Fig. 3a. Visually, prolonged contact leads to increased lead ion
adsorption and equilibrium was attained after shaking for 120 min. Initially, the removal
of Pb (I) occurred rapidly, reaching approximately 75% within the first 50 min. The
adsorption then rises gradually before reaching the saturated level at 81.8 % at 120 min.
The high initial adsorption rate of Pb?* on EG can be attributed to easy diffusion of lead
ions to its large external surface area and possibly into the wrapping adsorption space
between stacking layers and large pores in each particle [6]. After 50 min, the significant
occupation of Pb?* ions inside the pores and also on the external surface may become a
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Fig. 8: The mean Nusselt number of heating sources according to
changes in Rayleigh number.

As shown in Table 2, with increasing Rayleigh number, maximum horizontal velocity
in the enclosure (Umax) increased. Due to increased Rayleigh number, this finding is
attributed to the acceleration of the fluid velocity in the area between the heating sources
due to mixture of cold and hot fluid flows following increased Rayleigh number that in
turn causes increase in mean temperature in the enclosure.

3.1.2 Positions of Cold and Hot Sources

Take into consideration the enclosure illustrated in Fig. 1. In this section, we changed
the value of Ha, the distance between the two sources. Other geometrical specs Hi=Hs,
H>=0.2H, H3=0.3H, and Hs=0.3H were assumed constant. In addition, Rayleigh number
was considered 10'!. In addition to repositioning cold and hot sources on a wall, we also
placed the two sources on two opposite walls and then compared heat transfer rates in
terms of Nusselt number. Fig.9 illustrates isothermal and stream lines in these states. As
stream lines in this figure demonstrate, it was observed that the fluid movement was
specified by cell flow in which the upward hot flow jet next to the hot source entered the
downward cold source jet next to the cold source. The two flows mixed with each other in
the distance between them and the hot flow transferred its heat to the cold flow.Tracing
the stream lines when both sources were placed on a single wall, multiple vortices filled
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freeways. Based on this analysis, the structure of our model was built using a combination
of two NNs, one to process highways and another for freeways. Thanks to the NNs
structure, our proposed model has proven its capabilities to deal with several variables and
successfully detect the nonlinear relationship between them. It was tested using a big GPS
database gathered from a huge number of vehicles circulating in metropolitan Tunisia.
Furthermore, our model has shown very high performance in forecasting congestion state
compared to other nonparametric techniques.

In future studies, we would like to analyze the effect of other parameters such as
holidays and workdays on driving speed in a dynamic environment to gather other
eventual inputs to our model in order to improve the results. We would like to explore
more techniques such as deep learning techniques and perform more experiments based on
these huge datasets to obtain a more reliable traffic congestion prediction system.
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4.4 The Bluestone Dam Results:

Similar to the former case, based on Eq. (2) and (3), Rayleigh damping coefficients in
this structure are:

a=3.6519

£ =0.000529

Scenario 1: Damage in the location of Z=15.5m, X=2.26m and damage severity 50%:
Table 4: DWT frequency results of Scenario 1

Case First Mode Second Mode Third Mode Fourth Mode
Frequency Frequency Frequency Frequency
Intact 7.87192 16.43285 22.21290 29.25511
Damaged 7.69217 16.01366 22.02352 28.7135
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Amplitude of the Wavelet Coefficients

|

Node Number
Fig. 17: Shape Mode Differentiation between the intact and damaged dam under DWT.
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RPs. This indicates that an RP is always fixed. Therefore, in this study, only nine measures
of RQA are exploited as features. As illustrated in Tables 1 and 2, the value of all the
features of the normal subject is higher. This is due to the decrease of non-linear
interrelations in normal subjects. It is also observed that mean and standard deviation in
RR are fixed. Most of the meaningful differences belong to L (the average length of
diagonal lines), ENTR, and T>. L is the average time that two trajectory segments are close
to each other, and can be interpreted as the mean prediction time. Entropy is used to find a
diagonal line of the exact length of L in the RP. Entropy shows the complexity of RPs
with respect to diagonal lines (as shown in part 2-2-1 these parameters did not have units).

Table 1: Mean and standard deviation of RP in EEG signal of C3 channel

EEG3 RR DET LAM T Vinax T1
MG _Mmean 00980 09905 966.5133 09918 127628  64.0933  7.5694
var 00081  0.0814 79.4451 00815  1.8599 116621  0.8683
G _mean 00980 09913 966.5133 09922 131054  59.0067  7.9481
var _ 0.0081  0.0815 79.4451 00816 1.8817 114461  0.8310

Table 2: Mean and standard deviation of RP in ECG signal

EEG3 RR DET LAM T Vinax T1
MG _Mmean 00980 09905 966.5133 09924 158588  62.1000  7.9072
var 00081  0.0814 79.4451 00816 14517 112577  0.7499
G _mean 00980 09915 966.0733 09925 205995 726333  6.8875
var _ 0.0081  0.0815 79.5916 00816 3.0648 115772 0.9024

Since apnea can cause disturbances in the balance and the regularity of the heart
during sleep, using ECG signals to detect sleep apnea is very useful. Furthermore, it is
believed that the recurrence points derived from ECG signals are immune to the effects of
the non-stationary nature of nonlinear time series. Therefore, it can be used as a proper tool
in detecting methamphetamine abuse. Comparing Tables 1 and 2 indicate that the change
in ECG signal is more obvious in comparison with the EEG signal, meaning that
methamphetamine (at least in the examined subjects) has a greater effect on the heart than
on the brain. In other words, RQA reveals changes in the dynamics of heart signals more
than it reveals changes in the brain signals. Results point to palpable changes in the
nonlinear dynamic of vital signals (especially heart and brain signals) caused by
methamphetamine abuse. As a result of methamphetamine consumption, measures such as
the average length of diagonal lines, entropy, and recurrence points of the second type are
increased. This indicates that, firstly, due to methamphetamine consumption, the
predictability of signals has increased. In other words, signal complexity has declined.
Secondly, as a result of methamphetamine consumption, signal entropy has grown. The
increase of entropy brings about the increase of signal irregularity. Thirdly,
methamphetamine consumption occasions signal compression more than its expansion.
This means that signal information has decreased.

3.1 Statistical Analysis

In this study we have used T test statistical analysis. In independent samples, a T test
is obtained by dividing the difference between the means of the samples and the standard
deviation of the distribution of differences (known as the standard error of the difference).
T test assumes that the data have been collected from normal distribution with equal
variance. The result of this test is reflected in the p value. If p tends towards zero, it
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In order to do the analyses, the bodies of the dam are considered with their
mechanical characteristics for the intact (Fig. 2) and damaged states (Figs. 3-8). They are
modelled by SAP2000 and have undergone frequency analysis in the frequency band 0-
100. The amount of damage in the form of the elasticity modulus reduction is illustrated in
the following, based on different scenarios in various locations in the Pine Flat, Bluestone
and Folsom dams.

To study the dynamic behaviour of the dams, the vibration frequency of the modes
should initially be computed so that the structure damping can be calculated based on
Rayleigh, or frequency-dependent damping. The system damping is achieved based on Eq.
(1) through a linear combination from the mass and stiffness matrix. The coefficients of
this linear combination are computed from the frequency modes of the dams:

C=aM+pK @

where C is the damping coefficient; A is mass and X is stiffness.and S are Rayleigh
linear combination coefficients, which are obtained through Eq. (2) and (3):

2w, (@)
)

o, +o;
B=21(a,+@) 3

In the above equations, ¢ is the damping ratio which is assumed 5% in frequency
analysis. @ and @, are the angular frequencies of the two modes from the vibrational

modes. In the Pine Flat, Bluestone and Folsom analyses, the Rayleigh damping
coefficients are computed from the first and third frequencies of the dams’ vibrational
modes with a damping ratio of 5% [22].

The damping coefficients of the dams, which are needed in the dynamic analysis, are
computed by frequency. The amounts of frequencies for the first four vibrational modes of
the intact and damaged cases are shown in Table 2. The dams’ responses obtained from
frequency analysis were investigated and it was seen that the frequencies in the damaged
cases were reduced. In the following figures and tables, the Pine Flat, Bluestone, and
Folsom dams are presented in different locations of damage and different damage severity
with their corresponding coefficients. Damage is made through the elasticity modulus
reduction by 20% and 50% of the original amount in the elements shown below. The
elasticity modulus is a quantity that measures an object or substance’s resistance to being
deformed elastically when a stress is applied to it. In addition, X is the horizontal axis and
Z is the vertical one in the following figures. The locations of damage are shown with blue
squares. In addition, for each scenario based on the damage severity, two different cases
have been considered including 50% and 20% reduction of elasticity modulus.

2.1 Schematics of the Pine Flat Dam Scenarios:

In the Pine Flat Dam, the damage is shown in the form of 50% and 20% reduction of
concrete elasticity modulus in two areas with predetermined X and Z (in SAP2000, Z
indicates the vertical axis). These locations are shown by a square in the following figures.
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Fig. 2: EEG Recurrence diagram from F4 electrode. On the right is (Control Group) CG
and on the left is (Methamphetamine Group) MG.

The recurrence diagram in Fig. 2 is related to the EEG signal from channel F4 of the
healthy subject and the one on the left belongs to the subject with a record of
methamphetamine abuse. As it is illustrated, the figure on the right (the healthy subject)
includes vertical and regular diagonal lines while in the RP of the patient, white zones or
stripes indicate sudden changes in the dynamic.

2500 2500
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Fig. 3: EEG recurrence signal diagram from lead electrode. On the right is (Control
Group) CG and on the left is (Methamphetamine Group) MG.

The recurrence diagram in Fig. 3 is related to the EEG signal of the healthy subject
and the subject with a record of methamphetamine abuse. As a result of methamphetamine
abuse, the changeability of the (HRV) EEG signal has declined, and the ECG signal has
changed from a chaotic state to a quasi-periodic state.

As mentioned before, RQA refers to quantified values describing the structure of
recurrence curves. Normally, there are ten values used in RQA: recurrence rate (RR),
determinism (DET), maximum diagonal line length (Lmax), maximum vertical line length
(V), entropy of the distribution of the diagonal lines (ENTR), average length of diagonal
lines (L), Laminarity (LAM), trapping time (TT), recurrence time of the first type (T1),
and recurrence time of the second type (T2). In this study the proposed method to choose
neighbors is FAN (fixed amount of nearest neighbors). As it was discussed earlier, by
choosing FAN to compute recurrence plots, the determined threshold €; would change at
every state, such that there exists a fixed number of recurrence points for each X; of the
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the following procedure. A mixture of Fe(NO3);.9H>0, Co(NOs),.6H>O (with molar ratio
of Fe**/Co?*= 1:2) were homogeneously dissolved in 0.02 M citric acid solution (with
molar ratio of acid/Fe** = 4:1). In order to keep the sols stable, the solution had the pH
regulated to about 7-8. Following this, EG was added and the solution was stirred for up to
30 minutes or until the floating EG disappeared on the surface of the solution. The
obtained composites were further baked in a furnace at 600 °C for 1 hour.

2.3 Adsorption Experiments

In the batch adsorption experiments, Erlenmeyer flasks containing 50 ml of aqueous
solution of Pb (II) ions and a predetermined amount of absorbent were shaken at 200 rpm
for 2 h. The residual concentrations of heavy metals were confirmed by AAS analysis. The
removal efficiency and the adsorption capacity (qe) were calculated as follows:

Percentage removal = % 100 (1)

‘Where C, and Ct are the initial and equilibrium Pb (II) concentrations (ppm), respectively.

Co—Ce Co—Ce
=——V=— 2
Qe w daasorbent @

where V (ml) is the volume of the Pb (II) solution, W (g) is the weight of the adsorbent,
dadsorent (g/1) 1s the dosage of the adsorbent.

Investigated input factors included shaking time, initial Pb (II) concentration,
adsorbent dosage, and pH of solution. The processes are as follows. First, the effect of
contact time on lead (II) adsorption was conducted by shaking the mixture of 3 g/l of
adsorbent and 100 ppm of Pb (II) concentration in different time intervals (10-360 min) in
a neutral medium. Second, the effect of the initial lead concentration was studied by
adding 3 g/1 of adsorbent to Pb (II) solution of various concentrations (10-600 ppm) in a
neutral medium for 120 min. Third, for adsorbent dosage, we investigated its effect by
varying EG dosage from 1 g/l to 6 g/l, where the initial concentration of Pb (II) ions and
contact time were 100 ppm and 120 min, respectively in a neutral medium. Lastly, the
investigation of the effect of initial pH was conducted by varying pH value from 2 to 12 in
initial Pb (II) solution of 100 ppm and adsorbent dosage of 3 g/l for 120 min.

2.4 Characterization Methods

The X-ray powder diffraction (XRD) of AC was recorded on a D8 Advance Bruker
powder diffractometer with a Cu—Ka excitation source at a scan velocity of 2° (26) min™.
The angle range (20) was investigated between 0° and 50°. A scanning electron
microscope (SEM) technique was employed on the S4800, Japan instrument to investigate
the morphology of adsorbent surface. Fourier transform infrared (FT-IR) analysis of
samples was determined using a Bruker ALPHA FT-IR spectrophotometer with KBr as a
matrix in the range of 4000—400 cm™. To determine specific surface area and porous
structure, the nitrogen adsorption/desorption measurement of adsorbent was performed on
Nova Station B. A GMW 3474-140 magnetometer equipped with a superconducting
magnet capable of producing fields up to 16 Koe was used to measure static magnetic
moment. To detect the amount of Pb (II) ions remaining in solution, atomic absorption
spectroscopy (AAS) measurement was conducted with AA 6800 Shimadzu equipment.
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corrosive grease samples, NOEM2 and NOEMS, did not have molybdenum result by ICP-
MS.

Table 1: Results of corrosion, dropping point and penetration

Samples ASTM Copper Strip Mo Dropping Fire test Penetration
Corrosion Standard* (bpm) | Point (°C) (NLGI)
100°C | 150°C | 200°C Fresh | Heated
in 6 in3 in2 in10
days days days days
OEM1 la 1b 3a 2 295 Not ignited 3 3
OEM2 4c 4c 4c 1506 198.8 Ignited and 2 3
flashed
OEM3 2d 2d 3b - 2583 Not ignited 1 1
NOEM1 la 3b 3b - 207.1 Not ignited 2 2
NOEM2 1b 4c 4c - >344 Not ignited 2 2
NOEM3 la la 2c - >344 Ignited and 3 3
flame
sustained
NOEM4 la la 2c - 137.1 Not ignited 00 00
NOEMS 4c 4c 4c - 3273 Not ignited 1
Propl 4c 4d 4d 2150 150 Not ignited 2 3
Prop2 la 3b 3c - 230 Not ignited 2

* la-1b: slight tarnish, 2a-2e: moderate tarnish, 3a-3b: dark tarnish and 4a-4c: corrosion

Table 1 also shows the other results. Dropping point analysis reveals that NOEM4
liquefied below 150 °C. A droplet might contain flammable liquid that could cause electrical
arcing and fire. Painstaking testing was subsequently conducted to determine flammability
of the droplet (mixing of lubricant and other compounding fluid from the dropped grease)
shows that OEM2 and NOEM3 could catch fire at room temperature. Although they were
physically buttery and medium solid as indicated by NLGI grade, liquid dropped from these
grease samples at high temperature may cause fire in the switchboard and can therefore be
considered as Class B fires that require use of chemicals to extinguish the fire [7].

Chemical identity of grease components were determined from the FTIR results within
70% sensitivity. As can be seen in Fig. 4, all of them contained alkane where transmittance
percentage of the peaks stretching of CH> and CHs were within 725 — 720 cm™, 3000 — 2840
cm and 1450 — 1375 cm™ wavelength, which were probably attributed to lubricant and
aliphatic chain of soaps [8]. C=0 and C=C were present in OEM3, NOEMI and Propl,
stretching from 1650 to 1600 cm™. Other functional groups detected in the spectra were
integrated by the OMNIC software to propose species of chemicals for each grease as listed
in Table 2. Similarly, the samples heated at 150 °C for 10 days were analyzed and were
compared. Thickening the bundle of peaks

Alumino silicate, kaolin clays, and aliphatic compounds bound with sulfoxide, halogen,
acrolein aldehydes, phosphates, and vinyl olefins were found. 3 samples, i.e. NOEM2,
NOEMS3 and Propl, changed after 10 days treatment of 10 °C/day heating and were probably
involved with the reaction. This deteriorated the consistency of the grease. Although other
grease samples did not have the functional groups, their color became dark and black, as
particularly shown by the best grease in Fig. 5, indicating that there was change of chemical
property in the same functional group. This results similarly reported by Jiabao et al. [9]
where physical property of their tested greases changed without considerable change in the
chemical property, was analyzed using FTIR.
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between magnets on the beam and magnets on the rotor. The distance was measured
perpendicularly at 5 mm, 7.5 mm, and 10 mm, which from this point onwards will be
denoted as D1, D2, and D3, respectively.

Figure 8 highlights the resulting output voltage in time domain for the three readings.
It could be observed that in one full cycle of the output waveform, five voltage peaks were
evident. These five voltage peaks are the voltage induced as the piezoelectric beam was
magnetically plucked by the five magnets attached at the eccentric mass rotor. As the rotor
has the shape of a semi-circle, the voltage peaks induced via the magnetic plucking were
present in the half cycle of the waveform.

Time (s)

()
T

Tine (s)

©
T

Time (s)

Fig. 8: Voltage output of PZT beam with distance between magnets at
(@) 5mm (b) 7.5 mm and (c) 10 mm.

By comparing the results among the three setups, it could be gathered that the highest
voltage induced was when the magnets were separated by 5 mm, as illustrated in Fig. 9.
As the gap between magnets is small, the force generated by the magnetic plucking is
high. This is in accordance with Coulomb’s Law, which states that magnetic force, F, is
inversely proportional to the squared distance, 7° , between magnetic charges, as stated in
the following equation:

F = k, 00 @

=)

In this equation, ke = 9.0x10° N m*> C2, is Coulomb’s constant, while ¢; and g2
represent signed magnitudes of the magnetic charges. Thus, by decreasing the distances
between the magnets, higher magnetic force will be achieved, which results in higher
mechanical energy transduced into electrical energy. Therefore, higher output voltage is
generated as compared to the other two readings having larger gaps between magnets. An
attempt to reduce the gap even more resulted in the system being unstable due to too
strong magnetic attraction.

The average peak voltage for D1 (magnets at 5 mm apart), D2 (magnets at 7.5 mm
apart) and D3 (magnets at 10 mm apart) are as tabulated in Table 2. The measurements
were taken five times, and the mean and standard deviations were calculated for voltages
induced at magnet 1 to magnet 5 (M1, M2, M3, M4, and M5). The highest peak voltage
recorded was 2.98 V + 0.03 V (mean + standard deviation), which was when the magnets
were positioned at 5 mm apart. At distances of 7.5 mm and 10 mm, the peak voltage
produced were 1.76 V + 0.01V and 0.34 V + 0.01 V, respectively. The low standard
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dialing dimensions. The project's origin is defined and the element lies accurately related
to the project's origin. LOD 300 error tolerance is 6 mm [9].

CAD

Project

Fig. 4: The Difference between CAD and BIM [11].
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Fig. 3: Example of peak detection for one tongue clicking pattern.

3.3 Construction of Multiclass SVM using Binary SVM

The analysis of classification for Database A were conducted using the built-in binary
SVM function in MATLAB (svmtrain) that accepts two parameters, training data and class
label, to identify the optimum feature combination that would produce the highest pairwise
classification rate. The binary SVM classification was then used to construct a multiclass
SVM classifier to classify between three tongue clicking patterns of P1, P2 and P3. Figure
4 shows the block diagram for the constructed multiclass SVM using a binary SVM
classifier.

Binary SVM
Pl= P3=3

Taput signal

Majority label
(test data)

Else = error

P2-P3

Fig. 4: Construction of multiclass-SVM using binary-SVM.

Each binary classifier used features that were shown to have the highest percentage
when trained and tested using database A. The features selected were peak size and
skewness. The result produced either output P1 (labeled=1), P2 (labeled=2), or P3
(labeled=3). Then the majority of the output of the three binary classifiers was calculated.
Each pattern was then associated with a certain sentence and speech sound such as ‘hello’
for P1, ‘good morning’ for P2, and ‘nice to meet you’ for P3.

4. RESULTS AND DISCUSSION
4.1 Analysis Using Training and Development Data

The binary SVM classifier was trained using the training data and the performance
using the development data was analyzed. The best combination of features was limited to
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high-order reduced integration solid elements were used to model the damaged plate
and adhesive bond, respectively.

Cracked Plat:
Crack tip e ate

Adhesive Layer

Composite Patch

Back View

Isometric View

Front View

r H/2 :

Fig. 3. Finite element mesh and the location of the singular element

3.3. Validation of Finite Element Model

Most of the previous work has been done for the edge cracked plate as it can be
easily verified through experimental work. Therefore, an edge-cracked plate was
selected to validate the present finite element model. The mesh which is used to model
the center and edge cracked plates are almost similar except the boundary conditions.

To verify the simulation results of passive repair, the case study reported in Ref. [9]
was simulated using the FE model developed in the present work. The edge-cracked
rectangular plate integrated composite patch is shown in below Fig.4.

et F

p— Composite
i Patch

Fig. 4. Rectangular plate through an edge-crack integrated composite patch

The dimensions and mechanical properties of the cracked plate, adhesive layer and
composite material are mentioned in Tables 3 and 4. Applied tensile stress is 58.33
MPa, and the crack length is 30 mm.

Table 3: Dimensions of the host plate, Boron/Epoxy, and adhesive (FM-73)
Dimensions _Host plate (nm) Boron/Epoxy (mm) Adhesive (mm)

Hight H=254 Hp=75 Ha=75
Width W=254 2Wp=130 2Wa=130
Thickness T=4.76 Tp=2.28 Ta=0.15
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voltage and current waveform with the filtering condition are shown in Fig. 9 (a) and (b).
In this case, the microgrid output voltage and current are around 8 k¥, and almost 26.22
A (rms), respectively, considering fundamental frequency 50 Hz.

An FFT analyzer based on Eq. 33 is used to analyze % THD. Without the filtering
condition, the THD of the inverter output injected voltage and current are shown in Fig. 10
(a) and (b). It is observed that the inverter output phase voltage (V, rms) and current (I,
1ms) are -7.09dB (THD = 43.90%) and -7.08dB (THD = 43.95%), respectively.

Fig. 9: Microgrid waveform, (a) voltage Vabe, (b) current Labe.

THD: -7.09 B

Power (dB)

50 100 150 200 250 300 350 400 450
Frequency (Hz)

Power (dB)

© 50 100 150 200 250 300 350 400 450
Frequency (Hz)

Fig. 10: FFT analysis of the inverter output, (a) voltage Va, (b) current (a).
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Considering the nonlinear characteristic of congestion and traffic conditions on the
roads, the task becomes harder. However, the increased deployment of sensors in this
century provides available data that helps researchers to achieve their purposes. In the
literature, many techniques to predict traffic congestion states have been explored to fit all
sorts of collected data [1]. Most of studies are based on fixed sensors such as the inductive
loop detectors [2-4] to infer the travel time in some road links. Other works in the
computer vision field based their studies on video detectors [5] or web camera sensors [6]
to forecast traffic information. While this alternative can give more information about the
number of cars in a place, they require high costs of installation and maintenance.
Moreover, they should be installed everywhere in the city to give more accurate results.
Therefore, other researchers preferred using data gathered from vehicles and smart-phones
equipped with GPS systems to predict traffic speed [7] and congestion state [8].

Several techniques have been applied in the traffic forecasting field. Some statistical
parametric approaches, such as the historical smoothing algorithm [9] and smoothing
techniques [10], have been developed to predict traffic flow. Different variants of
Autoregressive Moving Average (ARMA) models have been widely applied to forecast
future values of a traffic parameter based on the previous data such as Autoregressive
Integrated Moving Average (ARIMA) [11] and Seasonal ARIMA (SARIMA) [12]. Since
the appearance of ARM models, the traffic prediction performance was improved whereas,
the computation cost becomes very high even for small databases [13]. Non-parametric
techniques have been also developed to solve the traffic forecasting problem including K-
Nearest Neighbor (K-NN), Support Vector Machine (SVM) and Neural Network (NN). K-
NN is the simplest algorithm. It was used to predict traffic flow on a Shanghai expressway
using historical traffic variables [14]. Another work [15] applied this algorithm to forecast
traffic flow based on the upstream and downstream road information. Yao et al. [16]
introduced a traffic speed forecasting model in an urban corridor based on the SVM
technique. Fan et al. [17] introduced the parallel random forests in order to forecast travel
time in a highway in Taiwan. Some other works performed hybridizations between some
machine learning algorithms to forecast traffic variables such as the hybridization of the
Genetic Algorithm and Cross entropy in [18] to predict inferred congestion on a freeway in
California The ANN and the decision tree provided by Elleuch et al. [8] was used to infer
the congestion state based on anomalous events. Concerning the NN, they are able to
infer complex relationships between nonlinear variables in the inputs and outputs.
Therefore, they have been used in forecasting traffic variables [19,20]. Sharma et al. [19]
have proposed a traffic flow forecasting model based on a single back-propagation ANN
in an undivided two-lane highway. Ciskowski et al. [20] have tested the performance of
ANN in forecasting traffic flow variables on some highways in India. The inputs of this
model contain vehicle categories.

Based on the ability of NNs in learning complex and nonlinear relationships, NNs
have proven interesting performance in forecasting traffic variables [21]. However, we
notice that the road type has not been studied in previous research. Only a single type has
been considered, i.e. highway or an urban region. In addition, the researches provided in
[22] proved that the time and the day of the week affect the traffic congestion duration.
Therefore, we present in this paper a new NNs-based model to handle this variation and
forecast traffic congestion levels.

In this paper, we carried out some statistics to investigate the speed changes in urban
regions and on highways. We notice that it is crucial to create a model that is able to take
into account the traffic changes. The proposed methodology in this paper is different from
previous technologies used in other research. We present an overview of the major aspects
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ABSTRACT: Liquefaction phenomenon is generally caused by high dynamic vibrations
in a very short duration. This article investigated the behavior of dynamic vibrations
caused by vehicles on the road. This study employed the HVSR (Horizontal Vertical
Spectral Ratio) with an accelerometer. The result of dynamic vibration generated by the
passing vehicle or the micro tremor / micro seismic vibration was recorded by seismic
monitoring devices. This seismic monitoring equipment converted vibration into natural
frequency (f;) and amplification (Ao) using Geopsy software. The result of HVSR
(Horizontal Vertical Spectral Ratio) was the soil vulnerability index (K,). The results of
this study indicated that the three parameters above were then analyzed with the
assumption that if the amplification value (Ao) was higher and associated with a lower
natural frequency value (fo) with a high vulnerability index (K). then the area had
potential liquefaction, with laboratory research results in the form of granular gradation
testing as the supporting data. Therefore, the results of the analysis and the laboratory
work lead to the conclusion that the study area of Majapahit street has potential for
liquefaction.

ABSTRAK: Fenomena pencairan umumnya disebabkan oleh getaran dinamik tinggi
dalam tempoh singkat. Artikel ini mengkaji fenomena getaran dinamik yang disebabkan
oleh kenderaan di jalan raya. Kajian ini menggunakan HVSR (Nisbah Spektral Menegak
Mendatar) dengan alat pengukur pecutan. Hasil getaran dinamik yang dihasilkan oleh
kenderaan yang lalu-lalang atau gegaran mikro / getaran seismik mikro telah direkodkan
oleh alat pemantauan seismik. Alat pemantauan seismik ini mengubah getaran kepada
frekuensi semula jadi (fp) dan amplifikasi (A) menggunakan perisian Geopsy. Hasil
HVSR (Nisbah Spektral Menegak Mendatar) ini adalah indeks kelemahan tanah.
Keputusan kajian ini menunjukkan bahawa tiga parameter di atas kemudiannya dianalisa
dengan anggapan bahawa jika nilai amplifikasi (Ao) adalah lebih tinggi dan nilai
frekuensi semulajadi (fo) lebih rendah dengan indeks kelemahan yang tinggi (Kg). maka
kawasan ini mempunyai potensi pencairan. Penyelidikan makmal yang dilakukan pada
kajian ini berupa ujian tingkatan granular sebagai data sokongan. Oleh itu. hasil analisis
dan ujian makmal menunjukkan lokasi penyelidikan ini iaitu Jalan Majapahit
mempunyai potensi pencairan akibat lalu lintas kenderaan.

KEYWORDS: liquefaction; flexible pavement; soil vulnerability index (Kg); seismic
monitoring; HVSR (Horizontal Vertical Spectral Ratio) method
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dy;
X2 = d_t2 —a21y1 — AzY; + e, an

Secondly, assuming microgrid voltage disturbance such as m;#m,# 0: the first
derivative is considered of Lyapunov function U and employing state space Eq. (8) and the
input array as demonstrated in Eq. (16 and 17), Eq. (18) is written.

du de
= T 18
FAT a9
_[-es _m1] 19
[_ezlpz —my 9

If both Eq. 20 and 21°s conditions are justified, then Eq. (19) is first derived from the
Lyapunov function (U). This function is negative and definite in the absolute error
designed e, ;, and e,;, of e1 and e: correspondingly.

m,|max
b > % (0)
1b
v, > lmeﬂ @
2b

Therefore, the design of the control law presented in Eq. 16 and 17 is enough to push
the state-error into the error designed e,; and e,;,. The inverter parameter uncertainty is
solved by selecting appropriate gain which are ¥, and 1,. Fig. 3 shown in the PLL based
PSI switching controller.

wad

Fig. 3: The MATLAB block diagram of the PSI switching controller.

The controller includes three synchronous pulse voltages to operate the series
switching module. Two modules are connected to one terminal. Every terminal is

determined like the next and lagged by Z?" degree interval. Each switching module drives

for 180°. From Eq. 20 and 21, it is observed that during the functioning period, the circuit
is eight different switching logic states while two logic states are considered. The
conducting period is called blanking time. Three switches drive in each state. When a
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compared with other colonies with its portion was about 80% of the total colony. The
colony composition in social insects can be influenced by environmental factors such as
temperature. Furthermore, colony composition in termite colony or foraging groups of
termites are known to vary with time of day, season, species, and colony size or age [6].
Meanwhile, individual shifting was faster in worker colony compared with soldier. The
soldier was reported to live longer than the others [3].

In a colony, worker is responsible for various kinds of tasks including food foraging
and feeding other colonies, repairing the nest, and also building new nests. It also helps to
control air circulation especially for CHs and CO2, to maintain fungus plantation, as well
as controlling mound humidity [4]. The smallest biomass was recorded for nymph, which
may be related to phenology of termite since nymph is immature phase that is still growing
to become mature termite with certain function for the colony. Foods consumed by
termites are not only used for growth and energy but they are also stored inside termite’s
gut. Feces and water secreted from the body are also converted into energy, tissue, organ,
and another use [5]. The worker’s gut fungus-growing subterranean termites
(Macrotermes) secreted enzymes used for final oligosaccharides digestion [7]. Gut of
subterranean termites M. gilvus Hagen worker was in alkaline condition (pH 8.83 + 0.31)
and strongly supported the lignocellulose digestion [8]. These workers also transported
enzymes from mature fungi to the inoculated plant substrate [9]. Environmental factor has
a strong relationship with termite biomass. Higher number of M. gilvus Hagen biomass
might be related to their habitats in the tropic with abundant food around it and high level
of decomposition, which result in low level of energy utilization. Fewer predators around
the colony will result in more efficient of energy utilization compared with lots of predator
living around it [10].

4. CONCLUSION

This study concludes that the small mound was dominated by workers, whereas the
medium and the large mound was dominated by nymph. The mean of M. gilvus Hagen
biomass reached 936 kg/ha>. Mean of termite biomass M. gilvus Hagen for large mound
was 949.8 kg/ha?, medium mound was 605.2 kg/ha® and small mound was 537.5 kg/ha®.
The variation in percent workers colony suggests that environmental factors such
temperature; relative humidity and rainfall affect the ratio of the workers to soldiers.
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ABSTRACT: A grid-tied, single stage, three phase, PV system provides higher
efficiency than a two-stage PV system. This paper presents a three-phase, single stage,
grid-connected PV system with MPPT and reactive power injection capability into the
grid using modified capacitor assisted extended boost quasi Z-source inverter (MCAEB
q-ZSI) as the grid-tied PV inverter. The adaptability of the inverter for irradiance
changes and the boost factor control with its shoot-through duty ratio adjustment made it
highly recommended for the grid system. The shoot-through control technique like
maximum constant boost control with a third harmonic injection enhances the
performance of the inverter by reducing the low order ripples and voltage stress. The
fuzzy voltage controller is proposed with the capacitor linearization algorithm to regulate
the DC-link voltage. The current approach uses a fuzzy controller to control the real and
the reactive power injection into the grid. The performance evaluation of the fuzzy and
PI grid controller is carried out for the constant irradiance condition and from the
investigation, parameters like boost factor (B), the shoot-through duty ratio(Ds), real
power (P), reactive power (Q), power factor and harmonics in the current injection are
determined. A laboratory setup of the PV powered grid system is implemented, tested
and validated with the simulation results.

ABSTRAK: Dalam sistem fotovoltaik (PV) yang bersambung dengan satu peringkat,
satu sistem elektronik kuasa yang mempunyai keuntungan dan kecekapan yang tinggi
diperlukan untuk menginterupasi dengan utiliti tersebut. Dalam makalah ini, kapasitor
yang diubah suai dibantu oleh pemacu kuadratik Z-source yang dilanjutkan (MCAEB q-
ZSI) bertindak sebagai unit interfacing antara PV dan grid. Penyesuaian penyongsang
untuk perubahan sinaran dan kawalan faktor rangsangan dengan pelarasan nisbah tugas
menembak membuatnya sangat disyorkan untuk sistem grid. Teknik kawalan menembak
seperti kawalan rangsangan berterusan maksimum dengan suntikan harmonik ketiga
meningkatkan prestasi penyongsang dengan mengurangkan aruhan pesanan rendah dan
tekanan voltan. Pendekatan semasa menggunakan pengawal kabur untuk mengawal
suntikan kuasa sebenar dan reaktif ke grid. Penilaian prestasi pengawal grid fuzzy dan PI
dilakukan untuk keadaan iradiasi malar dan dari penyiasatan, parameter seperti faktor
rangsangan (B), nisbah tugas menembak (Ds), kuasa nyata (P), kuasa reaktif Q), faktor
kuasa dan harmonik dalam suntikan semasa ditentukan.

KEYWORDS: MCAEB q-ZSI; shoot-through; boost factor; MPPT; synchronization
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Fig. 10: Point cloud registration procedure.

The point cloud data can be registered to a reference point cloud by translating and
rotating manually to the same point, then continuing with global registration to fix the
position [13]. Registration is manually done by doing the translation and rotation to set the
position of the two-point cloud to coincide at the same point. Manual registration may be
referred to as coarse registration. Global registration is also a process of translation and
rotation. Global registration uses an Iterative Closest Point (ICP) algorithm. Global
registration can be referred to as fine registration [14]. Figure 11 shows the process of global
registration.

Fig. 11: Global registration.

After the registration process is complete, then the validation is done to know the
quality of the registration result. Validation is divided into two kinds, namely, qualitative
and quantitative. Validation is qualitatively done by observing whether the point cloud is
integrated into the correct position (the same object), if it is not correct, the registration
process is repeated. Quantitative validation is done by examining the RMSE (Root Mean
Square Error) distance and the number of points in pairs. The distance RMSE value
signifies the accuracy of the registration process. The smaller the RMSE value, the better
the registration results. The distance of RMSE describes the mean distance between the
sample points that were used in the registration process. To minimize the RMSE value, the
global registration process is done with several iterations. The final value of RMSE
depends on several factors such as the amount of scan data, scan resolution, and the
amount of overlap. The value of RMSE will vary with each set of scan data and there is no
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Fig. 6: PZT length vs resonance frequency at different PZT length.

4.2 Analysis on Effect of Different PZT Height on Resonance Frequency, Output
Voltage, and Output Power

A simulation on different heights of piezoelectric has been conducted to investigate the
effect of the height of the piezoelectric towards resonance frequency. The length of the
piezoelectric is maintained with the optimum value of 31 mm. The height is varied from
0.06 mm to 0.41 mm. Table 5 below provides the simulation data on height of piezoelectric,
resonance frequency, output voltage, and maximum power.

Table 5: Cantilever performance for different PZT heights

Height Length Resonance  Resonance Output Output
(mm) (mm) Frequency Frequency Voltage power
(theory) (simulation)

0.06 31 13.24 10 4.46 0.83
0.11 31 24.27 20 233 0.226
0.16 31 35.30 40 7.435 2.30
021 31 46.33 60 6.59 1.80
0.31 31 5735 80 332 0.46
0.36 31 68.38 100 3.80 0.60
0.41 31 79.41 120 4.60 0.88

Based on the results shown above, the variation of the height of the cantilever produces a
higher resonance frequency. The resonance frequency increases from 10 Hz to 140 Hz.
The simulation results were plotted as seen in Fig. 7.

It can be seen that the graph shifted towards the right side, which indicates that the
resonance frequency is increased. These results are in good agreement with the theory
calculation based on equation (1). Varying the height not only affects the frequency but also
affects the output voltage. As shown in the graph, the generated peak-to-peak voltage is
obtained when the height of the piezoelectric is at 0.16 mm with resonance frequency of 40
Hz. As displayed in Figure 7, the maximum output power can be obtained by varying the
height of the PZT. From the graph, the maximum power obtained is 2.30 mW and optimum
at the height of 0.16 mm with resonance frequency of 40 Hz. Both simulation and theoretical
results verified the fact that as the height of the piezoelectric increased, the resonance
frequency also increased. Therefore, the height of the PZT is at optimum when the output
voltage which is 7.435 V and output power is at 2.30 mW with resonance frequency of 40
Hz. The optimum dimension value obtained based on simulation results is shown in Table
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the adhesive choice should compromise between allowing stress transmission to the
patch while preventing the failure of the adhesion.

The variation of the SIF as a function of four different adhesive materials, shown in
Fig. 9, confirms the above statement. The mechanical properties of adhesive materials
are illustrated in Table 7. It can be seen, from Fig. 8, that when a crack length increases,
the normalized SIF will decrease. It means that when the crack length increases there is
a chance that the material will fail drastically if not repaired. Therefore, to control this,
the composite patch has been used, and the adhesive material properties create effective
shear loads which depend on shear modulus that was highlighted in Ref. [12]. The
Araldite 2014 outperforms the other adhesives as it better transfers the load towards the
patch which is highlighted by the higher reduction in normalized SIF.

Table 7: Mechanical properties of adhesive materials

Material Type E (GPa) v G (GPa) p kg/m?
Araldite 2014 51 0.345 1.89 1160
EPON422] 3.49 0.29 110
FM-47 2.106 03 0.81
FM-73 1.83 0.33 0.688 875
R P e
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Fig. 9. Effect of adhesive materials for passive repair

4.5. Effect of Crack Length

Fig. 10 displays the normalized SIF variation in function of the crack length. It can
be seen that the reduction of normalized SIF is higher for larger crack lengths. Indeed,
the normalized stress intensity factor is maximum for smaller cracks, and then it
decreases and stabilizes towards an asymptotic value for larger cracks. This behaviour
leads us to state that the patch stress absorption is less significant for short cracks.
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demonstrates that without using damping function Gx and using the combined method, the
results will lead to solving the laminar flow in the enclosure. A SIMPLE algorithm is used
for the mixed solution of velocity-pressure field, the iterative line-by-line TDMA
procedure and the Strongly Implicit Procedure (SIP) are used for the pressure correction
equation [27]. To ensure achievement of a steady state, an appropriate under-relaxation
technique is used. Due to the use of a low Reynolds number model to solve the velocity
field, it requires a sufficient number of grid points to be in the near-wall boundary layer.
Special attention has thus been paid to the grid refinement, particularly for computing the
buoyancy-driven enclosure flow. In fact, to achieve convergence in the solution equations
in this problem, the first approximate grids to the wall should be placed in the near-wall
region to resolve the wall-damping effect, this is not necessary for grids farther from the
wall [28].

2.3 Grid Study

Running the prepared computer code and considering the high accuracy of solutions,
especially near the walls and fluid phase boundaries that cause serious change in some
parameters, it is necessary to review the effect of varying the number of grid points on the
flow parameters. To achieve this purpose, an enclosure with geometrical specs H=W,
Hi=Hs=0.125H, H»=0.2H, H3=0.25H, and H.=0.3H (Fig.1) was used and the Rayleigh
number was considered 10'! and Pr=0.71. The average Nusselt number of the hot source
was determined according to different numbers of the grid points (Table 1). As can be
seen in Table 1, the difference between the values obtained using the 100*100 grid and the
110*110 grid are very small and negligible. Thus, a non-uniform grid of 110*110 is
selected to run the program.

Table 1: Average Nusselt number of hot source according to the
numbers of grid points (Ra=10'")

Number of Average Nusselt of the
nodes hot source surfaces
50*50 149.8120
60%60 161.1375
70%70 178.0820
80*80 184.7461
90*90 188.6720

100*100 194.5231
110*110 194.5301

2.4 Validation

To investigate the performance of the computer code in a 2D turbulent state, a
comparison was made with two previous studies [5, 16]. In this study, a square enclosure
was used with horizontal insulated walls and vertical walls with different temperatures.
The cold wall was placed to the right and the hot wall was placed to the left. To solve the
equation of turbulent convection flow, a low Reynolds turbulent model k- was used.
Figures 2 and 3 illustrate the comparison between the results of this study and other
studies in this regard. As observed, the obtained results are highly consistent with those of
other studies. The difference is at most 1.65% for the average Nusselt number and 1.87%
for vertical velocity, which are negligible. To insure the performance of the present model,
in another validation we compare the present model with other turbulence models carried
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where, K, is soil vulnerability index, A, is soil amplification, f, is natural frequency (Hz)
and vy is wave velocity (m/s%).

Frequency (Hz)

Fig. 3: The H/V amplitude versus frequency curve was obtained by
using HVSR analysis [14].

2.2 Micro-Seismic Data

A load that occurs repeatedly that can cause liquefaction is also called a micro seismic
vibration. Micro seismic vibration itself is soil vibration caused by traffic, industry, and
human activity on the earth's surface. Sources of soil vibrations caused by natural factors
such as the interaction of wind and building structures, earthquakes, currents, and long
period ocean waves can also affect micro seismic vibrations [15]. Micro seismic vibration
is a natural vibration (ambient vibration) that could come from two main sources: natural
and human factors [13]. Records of soil motion always contain ambient vibration (micro
seismic). It shows that the soil is never really in a state of silence without vibration. All
energy sources generate seismic waves such as the sea and continuous meteorological
disturbances. Therefore, they become a background of noise at all times [16].

3. METHODOLOGY OF RESEARCH
3.1 Study Area

The location of the study was Majapahit Street, Semarang, Central Java which can be
seen in Fig. 4. In this location, the occurrence of road damage was detected annually. This
area is known as busy area traffic in Semarang city. The numbers of passing vehicles,
variations in the type of vehicles passing and the type of pavement are the parameters in
this study. Some field investigation was conducted during the research, there was manual
traffic counting and installation of a set of acceleration equipment. The study area was
selected considering the ease of access, heavy traffic flow, and ease of data retrieval.

3.2 Field Investigation

Field investigation at the location of the study was aimed at looking at the pavement
condition of the road to be examined and determining the position of seismic monitoring
equipment. The equipment placement model was based on previous research, where the
sensor devices were embedded under the pavement. Variations in the placement of sensor
devices and the thickness of pavement were carried out to determine the behavior of
particles caused by traffic loads [7,17]. During the testing, the accelerometer was placed
beneath the pavement. The illustration of the investigation field can be seen in Fig. 5(a).
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called Taniour highway, respectively, on the first week of March for two different years
(2014 and 2015). Figure 2 shows that the average speed on the freeway in 2014 is between
70 km/h and 93 kmv/h which is very low compared to the permitted maximum speed (110
km/h). Furthermore, in 2015 the speed is lower and reaches very low levels. This can be
explained by the increase in the number of vehicles and some road works on this freeway
that directly affected the traffic congestion. Concerning Fig. 3, the average speed on the
highway doesn't exceed 35 knvh in the two years along the week and it becomes more
serious in the rush hours (between 7 a.m -9 a.m and 4 p.m-7 p.m). As we said, this road is
very congested. It contains many primary schools and child care centers. We conclude that
it is necessary to handle the different patterns and traffic speeds along the highways and
freeways to elaborate a robust and reliable approach able to overcome real-world
conditions.

3. NEURAL NETWORKS APPROACH FOR CONGESTION
PREDICTION

After the preliminary analysis, we present in this section a combined neural network
approach for congestion prediction based on the gathered GPS traces able to forecast the
traffic congestion in roads. The combination of two neural networks is provided to
respond to the need to differentiate between traffic conditions and range of allowed speed
along highways and freeways.

We present in Fig. 4 an overview of the proposed system composed of two main
phases. An offline phase is carried out to collect and preprocess the GPRMC sentences
gathered from cars equipped with GPS systems and to develop the neural networks-based
model. Concerning the online phase, it is composed of a decision module and it is mainly
based on the trained neural networks.

S Of-tine phase
L2 GPS traces
& collection and Neural network.
—> || Pre-processing based module
GPRMC
sentences
[ On-tinephase |} Siatie
congestion
Trained state
Decision module combined —_—
e —s neural networks
Timestamp

Road desired

Fig. 4: The proposed system architecture.

3.1 Neural Network Based Module

This module is an important step to build our system. We applied the neural networks
because it is one of the most performing tools in machine learning. The choice of the
neural networks among the other techniques can be explained by their ability to deal with
predictors with complex relationships. Moreover, we highlight the robust capabilities of
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This research identified that the sensor-based system is more accurate than the vision-
based system. The sensor-based system only uses tactile sensors, flex sensors, and an
accelerometer that significantly lower the cost as compared to the vision-based system that
requires a camera with image processing as a portable device. The sensor-based system also
provides a fast response in recognizing the gestures and thus reduces the computational time
in real-time applications.

2.2 ASL Identification using Microsoft Kinect

The research by [7] incorporates Microsoft Kinect as a vision-based approach for
utilizing a picture processing technique as well as an additionally implanted framework-
based approach where a sensor is placed on a hand glove for acknowledgment of the hand
motions. They describe the process as independent of lighting conditions, which means that
the image can be captured in full light or low light due to the processing data coming from
the depth sensor, which is used for skeletal data.

2.3 Breathing to Speech Conversion

A breath control device was first initiated by [3] at the Google Science Fair where a
prototype using an arduino microcontroller was developped. The device translates breathing
into electrical signals using a MEMS microphone where it detects varying intensity level or
timing patterns of the user’s exhale. These variations were represented as dots and dashes
that were then associated with the Morse code to spell out words that were synthesized into
voice.

Another study in [4] designed a device specifically for patients on ventilator support
with the aim to support those with severe speech impairment and loss of motor functionality.
The device captured breathing patterns and extracted features such as frequency variations,
intensity, and phase. These feature patterns were then used to train the system and once
recognized, each pattern was associated with synthesized words and phrases. The device
was tested on seven healthy people with no speech impairment with each person producing
10 repetitions of three unique breathing patterns. The device was reported to have a mean
reliability of 90% with the range of values being between 73% and 100%.

Researchers in [10] introduced communication by breathing device driven by a belt-
mounted breath-mouse that was improvised based on the Dasher mouse gesture language.
Dasher is an alphabetical library based on the language model that predicts the probability
of each letter in a given context. It allows a user to write any sentence using a mouse,
touchscreen, or gaze tracker as the steering command. Novice Dasher users were reported
to write 6.0 + 1.3 words per minute with an average of 2.0% error in spelling.

2.4 Eye Blink-Based Alternative Communication

A device that converts eye blinks to English alphabet Morse code was developed by
[5]. The device used an IR led-sensor module attached to an eyeglass to recognize eye
blinks. The sensor detected two levels of signals based on the amount of reflected light when
the eyes were closed and open. Measurements were fed into an Arduino ATMEGA 328P.
Short blinks were translated into dots and longer blinks were translated into dashes. The
device took an average of three seconds to convert the blinking patterns to an English
alphabet Morse code.

3. METHODOLOGY
3.1 Data Collection and Pre-Processing

As an initial investigation, we would like to see if it is possible to distinguish between
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ABSTRACT: The worm-like exfoliated graphite (EG) based adsorbents prepared from
low-cost natural graphite flakes via facile synthesis processes have been found to be
efficient adsorbents when it comes to removing Pb (II) from aqueous solution. EG was
fabricated by chemical intercalation and microwave assisted exfoliation. Furthermore,
the magnetic exfoliated graphite (MEG) was developed by incorporating CoFe;Oq
particles into the EG layers using the citric acid based sol-gel technique. Adsorption
behaviour of Pb (II) on the as-prepared adsorbents was investigated by taking several
experimental conditions into consideration such as contact time, initial concentration,
adsorbent dosage. and pH value. The results with initial neutral pH indicated that the
adsorption isotherms for Pb (II) on the EG and MEG were well consistent with the
Langmuir isotherm model revealing the maximum adsorption capacity of 106 mg/g and
68 mg/g for EG and MEG, respectively. The adsorption kinetics of Pb (II) was found to
adhere to the pseudo-second-order kinetic model. The chemical interaction between 1
electrons on graphite sheets and Pb (II) ions was suggested to play an essential role in the
adsorption mechanism. The introduction of magnetic CoFe;O4 to the EG was found to
induce the shift of optimal pH value to a more basic condition. The characterization of
the adsorbents was performed using relevant analysis techniques such as Scanning
electron microscope (SEM), X-ray powder diffraction (XRD), vibrating-sample
magnetometer (VSM), and Fourier-transform infrared (FTIR). The results of this work
suggest a high possibility for the application of the as-prepared modified graphite to
remove hazardous substances in practical wastewater treatment systems.

ABSTRAK: Penyerap Pengelupas Grafit (EG) yang berupa seperti cacing dihasilkan
dari grafit semulajadi yang murah melalui proses sintesis serpihan, ia juga
merupakan penyerap yang bagus dalam mengasingkan Pb (II) daripada larutan
akues. EG direka dengan tindak balas interkalasi kimia dan pengelupasan melalui
gelombang mikro. Tambahan, pengelupas grafit magnet (MEG) telah dihasilkan
dengan memasukkan zarah CoFe.0, ke dalam lapisan EG menggunakan teknik sol-
gel yang berasaskan asid sitrik. Tindak balas penyerapan Pb (II) pada penyerap
yang disiapkan ini, dikaji dengan mengambil kira beberapa keadaan eksperimen
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fizikal dan ciri-ciri mekanikal juga telah ditakrif menggunakan perisian SAP2000.
Satu siri model analisis telah dijalankan bagi menentukan frekuensi dan bentuk
gerakan struktur. Selepas pengurangan modulus keanjalan sebanyak 20% dan 50%,
Transformasi Wavelet Diskret (DWT) telah digunakan bagi mengesan perbezaan
antara keadaan baik dan rosak. Kemudian, hasil dari DWT ini dianalisis bagi
mendapatkan maklumat mengenai kewujudan kerosakan pada empangan dan juga
lokasi kerosakan dalam struktur empangan. Secara keseluruhan, hasil kajian
berjaya menentukan lokasi dan tahap kerosakan struktur dengan cekap mengikut
variasi amplitud ketara dalam rajah DWT.

KEYWORDS: concrete gravity dams, frequency analysis; failure; wavelet analysis; SAP2000

1. INTRODUCTION

Among all engineering structures, dams are important and strategic resources for any
government. These constructions, like all the other engineering structures, always have the
possibility of failure during their lifetime and this will intensify with increasing
operational life and environmental effects, such as earthquakes. For example, minute
faults inside the structure, if not diagnosed in a timely manner, might affect the whole
body of a system and would lead to structure collapse which might create a significant loss
of property and even human life [1].

Refer to the work done by Aldemir et al. who investigated the dynamic responses of
the Melen Dam using a 1:75 scale model. They studied the damage propagation, sliding
displacement, and stability of dams, showing that there is a good agreement between
experimental and analytical results. To be more precise, in spite of the fact that there was
major cracking at the base of the monolith, no noticeable sliding or problem that could
jeopardize the stability of the dam was observed [2].

Alembagheri and Ghaemian studied the damage assessment of a concrete arch dam
(the Morrow Point Dam) through nonlinear IDA, which included the dam-foundation
interaction. The conducted study introduced two damage indices based on Maximum Crest
Displacement (DIU) and Damage Energy Dissipation (DIE). They showed that the
proposed damage indices could properly assess damage in dams [3].

A key problem in SHM involves performing damage detection and isolation from a
set of measured data. Typically, the number of sensors used to collect the required data is
limited due to available funds, equipment, and accessibility [4]. In this case, Lian et al.
studied the optimal sensor placement for large structures using the nearest neighbour index
and a hybrid swarm intelligence algorithm [5].

Pirboudaghi et al. have proposed a procedure identification of cracks in concrete
dams using a combination of the extended finite element method (XFEM) according to
cohesive crack segments (XFEM-COH) and continuous wavelet transform (CWT). The
results showed that the coupled procedure had great capability for the online SHM of
concrete dams. Furthermore, any small change in the system was discernible when the
final crack profile and simulation of the dam body under strong seismic excitations had
been achieved. [6].

Ambient modal identification based on the non-stationary correlation technique in
2016 was investigated by Lin [7]. Generally, in this paper, it was recommended that if
ambient excitation could be represented by a product model with a slow, time-varying
function, without any additional transformation of the original non-stationary responses,
they could be treated approximately as a stationary random process; then, the non-
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linearity of two variables, the Scatter Diagram was used. It was also used to provide a
visual representation of the correlation of two variables. Scatter Diagram from data survey
can be seen in Fig. 2. The level of student's learning satisfaction is an independent variable
while the students’ grades is the dependent variable. In Table 2, the strength of the
correlation between two variables was calculated using Pearson correlation coefficient
(Pearson 1). The value of Pearson r is 0.197. The Pearson r value showed that it is a weak
correlation but it is not a zero correlation because the Pearson r value is not between 0 and
0.1. The Pearson r value corresponds to the Scatter Diagram where there is much
distribution around the line drawn through the middle of the data.

Table 2: Pearson Correlation

Students’ Satisfaction Students’ Grades
Students’ Satisfaction 1 0.197063581
Students’ Grades 0.197063581 1
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Fig. 2. Scatter diagram showing students’ satisfaction level and students’ grades

The next step was to analyze the regression equation by testing the hypothesis. It is
used to see the slope of the regression line if it is different from zero value. Hypothesis test
is done so that the researcher can conclude whether the independent variable is fit or not to
the dependent variable. The null hypothesis which is the slope of the regression line in the
population is equal to zero (Ho: p = 0) whereas the alternative hypothesis which is the
slope of the regression line is not equal to zero (Ho: p # 0). The statistical calculation uses
statistical software named Excel’s Analysis Toolpak whose results can be seen in Tables 3
and 4. In Table 3, the results show that the value of the relation coefficient or multiple R is
0.197. Then, in Table 4 which is the table of Hypothesis Test, the slope of the line’s value
(b) is 0.281. The intersection is 50.465 and the standard error coefficient (sb) is 0.134. To
test the null hypothesis, t distribution is used with (n-2). According to the formula, t value
is (b-0) / sb with degrees of freedom n-2. The results of t distribution is (0.281-0) / 0.134
so that the t value is 2.09. After getting the t value, the next step is to compared with t
table with 0.05 significance level and 108 degrees of freedom. The degrees of freedom is
obtained from n-2 = 110-2. From t table, the value is 1.984. Because t value > t table is
2.09 > 1.984; then null hypothesis (Ho) is rejected. The t value exceeds the t table of
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Inherent within the Freundlich isotherm model, it is assumed that the stronger binding
sites are occupied first and the affinity for binding is inversely proportional with number
of occupied sites due to the adsorption of adsorbates onto heterogeneous surfaces. The
Freundlich isotherm is defined as the following equation:

Inq, = InK¢ + ZInC, )

where Kr [(mg/g).(Vmg)”] is Freundlich constant and 1/n is the adsorption intensity. The
value of 1/n indicates that adsorption is favourable (n < 1, monolayer adsorption) and a
value more than 1 implies cooperative adsorption.
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Fig. 4: Adsorption kinetics and isotherms for Pb (II) ions: Pseudo-first-order (a) and
pseudo-second-order (b) kinetic plot, Langmuir (c) and Freundlich (d) adsorption isotherm
of the EG.

Langmuir isotherm and Freundlich isotherm showed correlation coefficients (R?) of
0.9768 and 0.8158 respectively for Pb (II) ions on graphite layers. These results suggested
the close fit of experimental data of adsorption for Pb (I) ion with the Langmuir isotherm
model (R>=0.98) indicating the formation of Pb?* monolayers over EG surface. The
maximum adsorption capacity of Pb (II) ions onto EG was calculated to be 106 mg/g. In
addition to this, the adsorption of EG for Pb (II) ions was favourable since the Rr value
was found to be between 0 and 1.

3.1.4 FTIR Analysis

Recorded FTIR spectra of before and after Pb (II) adsorption representing the
mechanism of adsorption of Pb (II) ions on the EG is presented in Figure 5. The spectrum
of EG reveals the presence of characteristic peaks as follows: 3445 cm™ (stretching
vibration of OH), 2967 cm™ (stretching vibration of C-H in CH, CH, and CHs), 1635 cm™!
(stretching vibration of C=0), 1385 cm™ (blending and scissor vibration of CHz and CHy),
1048 cm (stretching vibration of C-0), 790 cm™ (deformation vibration of the CH, bond)
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and hot sources aspect ratio, no marked changes occurred in the stream lines. In all states,
two large vortices were formed approximate to the heating sources and the central areas of
the enclosure and multiple small vortices formed in the comers of the enclosure. As
isothermal lines in the graphs on the right side of Fig.12 illustrate, with an increase in the
heating sources aspect ratio, no marked changes occurred in the isothermal lines. Cold
fluid that moved alongside gravity acceleration faced hot fluid that moved in the opposite
direction of the gravity acceleration in the distance between the two sources such that in
all states, a cold area is seen at the bottom, next to the cold source, a hot area is seen at the
top, next to the hot source, and an area with uniform temperature profile in the wide
central area of the enclosure.

N\ = Z HH= |5
= [ = =N
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HyH=1.5
= |
e — = =
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|
!
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Fig. 12: Isothermal (right) and stream (left) lines in different aspect ratios of cold
source to hot source (Ra=10'").
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that dropped to 80 wt% after 10 days at 150 °C. The drop greater than 20 wt% is not a stable
grease [5].
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Fig. 7: Weight of grease sample after 10 Fig. 8: Isothermal TGA of 4 samples.
days of heating at 10 °C/ day.

Isothermal TGA analysis of selective samples at 150 °C in Fig. 8 reveals a trend of
weight decrease that can be projected to estimate the final weight. The declination of sample
weight can be expressed as exponential decay in Eq. (1) where the fitness for all data, R?> >
99 %, was significant. From the values of constants in Table 5, A denotes the final weight
of the sample or residue at the infinity shows an excellent result, which is 98.4 wt%. Non-
recommended greases also had fairly comparable results having residue greater than 90
wt%. The ageing of the grease is more apparent on the parameters that correspond to time.
The rate of non-linear declination, or degradation, of the samples can be identified from
multiplication of B and C, which is the derivation constant of the exponential equation.
OEM]1 has the lowest rate and NOEM3 showed 5.6 times faster rate implying that NOEM3
might need to be replaced more frequently due to relatively fast decay. From this method of
analysis, planning of grease replacement can be made when low performance grease is used.

m= A+ Bexp(—Cr) [¢8)

Table 5: Parameters of exponential decay of sample weight.

Samples A B c B*C x 10*
(Wt%) (Wt%) (/min) (Wt%/min)
OEM1 0.9839 0.0155 0.0144 223
OEM2 0.9544 0.0423 0.0122 5.16
NOEM3 0.9246 0.0719  0.0175 12.58
NOEMS5 0.9258 0.0735 0.0130 9.56

Table 6 tabulates the results of the bleeding test and a comparison between fresh grease
and the 10-day-heating grease. The circle area of stain, S, and its change due to the heat
treatment was calculated using Eqs. (2) and (3). OEM1 shows excellent consistency with
difference of 39.81 %. The bleeding of OEM1 was not from molten grease as evidenced
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For the parameter session count, three fuzzy sets low, medium, and high were
considered. As seen in Fig. 5, there are about 7,000 data samples in the range of 0 to 0.1
and about 800 data samples in the range 0.1 to 0.2. These numbers were used to determine
the frequency of data in each numerical range (Fig. 5).

>50

11-50

6-10

25

-
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1 25 610 1150 >50
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Fig. 5: Histogram of data distribution for the parameter session count.

For the parameter average duration, five sets were considered as follows (Fig. 6):
Time<10 sec: [low]

10< time<30 sec: [low medium]

30< time<60 sec: [medium]

60< time<90 sec: [medium high]

Time> 90 sec: [high]

Fig. 6: Histogram of data distribution for the parameter average duration.

3.3 The Structure of the Proposed Fuzzy System

In this section, the fuzzy rules are first extracted based on the histograms obtained
from the previous steps, and then three fuzzy sets are considered as following to determine
the trust value:

a) Trust
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2.2 Curve Recurrence Tools for Analyzing Data

Recurrence is a fundamental property of dynamic systems that can be exploited to
determine the behavior of the system in the phase space [7]. Recurrence as a scientific
element was introduced by Henry Poincare in 1980. He was the first to prove that the
three-body problem was chaotic and unsolvable. When working on the three-body
problem, Poincare stated that, irrespective of some exceptional trajectories whose
occurrences were infinitely improbable, it could be shown that the system recurrently
returns to a point very close to its starting point. In 1987, Eckmann et al. [8,9] introduced
the method of recurrence plots (RP) in order to concretize the recurrences in dynamic
systems. Let us assume that there is the trajectory X; (consisting of N points) of a system in
its phase space. The system development is, therefore, described by a series of vectors that
denote a trajectory in a virtual mathematical space. The corresponding recurrence curve,
then, is based on the following recurrence matrix:

1:%; 2’«3{}-,
ij =

0:% % % ij=1..,N, [¢8)

Where N is the number of considered states of X; * X;, considering the error distance €.

Regarding the fact that the system does not exactly recur to a previously observed state, &
is essential.

RP can be defined as follows:
Rij(e) =0(e— 1% ~%jll), Lj=1,..,N, 2)

Where N is the number of X; calculated points, || . || is the norm, and ©(.) is the
Heaviside function (meaning that if x<1, then ©(x) = 0, and in other points O(x) = 1).

To compute RP, a proper norm has to be chosen. The norms that are frequently
exploited are LI, L2 norms (the Euclidean norm), and the L, norm (Maximum or
Supremum norm). Since € is fixed, Ly, LI, and L2 find the most, the least, and the
intermediate amount of neighbors respectively. To compute RP, L, is often used, because
it computes fast and allows us to study RP features analytically. € can have a fixed value
or it can vary. Choosing a proper ¢ is of great importance, because if € is too small, there
will be almost no RP, and if € is too large, RP will experience too much disturbance,
causing thicker and longer diagonal structures. Some criteria for choosing & are
introduced:

1) A few percentage of the suggested maximum phase space diameter (usually less
than 10 per cent of the mean) [9,10].

2) Taking into account the density of the recurrence points by seeking a scaling
region in the density of the recurrence points [8].

3) Measuring a composition of real signals and observable noise with standard
deviation (to get similar results in noise-free situations, € needs to be chosen so that
it is five times greater than the standard deviation: £>5c. This criterion, which is

useful for de-noising, minimizes fragmentation and the thickness of the diagonal
lines in accordance with the threshold [9].

4) Using constant density of the recurrence points: the FAN method is suitable to be
used for bodily signals since it does not necessitate the presence of soakers with
similar volume and capacity to compare state space behaviors [10].
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significance because determining the location of damage causes improvement and
facilitates the process of restoration. It should also be noted that as the observations were
measured according to different nodes, the accuracy of damage detection was equal to the
length of each node along the height.

Finally, as it can be inferred from this article, primary damage detection in dams and
proper investigation can prevent the progress of destruction and fatal consequences. In
other words, using the technique presented in this study, one can effectively determine the
location and severity of damage in concrete gravity dams without any destructive effects.
In addition, researchers and engineers can employ this approach to maintain and retrofit
these important infrastructures.
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v = espliaexp( <, ) 14

The domain of the function is normalized. Thus, y(0)=1 and o is the measure of time
expansion [23,24].

4. RESULTS AND DISCUSSIONS
4.1 Analysis of the Intact Dam by Wavelet

After dam analysis by SAP2000 software, the results obtained are used for wavelet
analysis in MATLAB and in the special toolbox for the wavelet. In the width (U} ) and in

the length of the dam (U, ), the frequencies are extracted in the first two vibrational modes

and in 80 points of the intact dam with equal distances. These frequency responses are
analysed by different kinds of wavelets in various scales.

4.2 Analysis of the Damaged Dam by Wavelet

Similarly, after dam modelling and destruction by SAP2000, the results of the damaged
case, i.e. frequencies in the width (U, ) and in the length (U, ) of the dam, are extracted for

the first two vibrational modes and in 80 points of the intact dam in the crest elevation
with equal distances. This response is analysed by MATLAB in the special toolbox for the
wavelet with various kinds of wavelets (5 kinds of MATLAB toolbox wavelets) whose
results are presented in the following figures. As shown, the graphs include a noticeable
variation in the location of the damage in the dam, while there is no sudden turbulence or
discontinuity in the graphs in the case of an intact dam. In other words, the location of the
damage is assumed in different places in the body of the dam as was shown in Fig.3-8
with regards to the figures, the turbulence is practically situated in the location of the
damage in the dam. Using the wavelet transformation for locating the damage depends on
features which make SWT distinctive in comparison with other methods. As geometrical
changes cause a variation in wavelet coefficients, the results of the direct signal wavelet
cannot be solely relied on. As a result, the difference between the intact and damaged
structure modal shapes has been used in addition to the above criterion.

In both intact and damaged cases, the wavelet transform implementation has been
done in MATLAB software as it is one of the most powerful tools for processing and
analysing the results. In the following figures, the responses of the intact and damaged
dams and differences in modal shapes between the intact and damaged dams are illustrated
in U, and U, directions based on different wavelets. It should be noted that, due to the

article length limitations, only some of the figures have been chosen and presented. In
addition, the red circles in the figures show turbulence in the structures.

A set of frequencies, which is performed over a short time period in a signal can be
identical with a set in another time. This signal is called static. It should be mentioned that
X and Z coordinates in the simulated figures are recorded in meters and the base of the
coordinates is at the lower bottom point and the numbers of the nodes are from bottom to
top in a way that the crest of the dam contains nodes with higher numbers. Moreover, the
X-axis is the number of nodes in the structure (80 nodes in total) and the Y-axis shows the
amplitude of DWT coefficients. It should be noted that although this paper’s experimental
values have been considered for @ and S parameters in simulations, they can be
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ABSTRACT: Vibration energy harvesting has been progressively developed in the
advancement of technology and widely used by a lot of researchers around the world.
There is a very high demand for energy scavenging around the world due to it being
cheaper in price, possibly miniaturized within a system, long lasting, and environmentally
friendly. The conventional battery is hazardous to the environment and has a shorter
operating lifespan. Therefore, ambient vibration energy serves as an alternative that can
replace the battery because it can be integrated and compatible to micro-electromechanical
systems. This paper presents the design and analysis of a MEMS piezoelectric energy
harvester, which is a vibration energy harvesting type. The energy harvester was formed
using Lead Zicronate Titanate (PZT-5A) as the piezoelectric thin film, silicon as the
substrate layer and structural steel as the electrode layer. The resonance frequency will
provide the maximum output power, maximum output voltage and maximum
displacement of vibration. The operating mode also plays an important role to generate
larger output voltage with less displacement of cantilever. Some designs also have been
studied by varying height and length of piezoelectric materials. Hence, this project will
demonstrate the simulation of a MEMS piezoelectric device for a low power electronic
performance. Simulation results show PZT-5A piezoelectric energy with a length of 31
mm and height of 0.16 mm generates maximum output voltage of 7.435 V and maximum
output power of 2.30 mW at the resonance frequency of 40 Hz.

ABSTRAK: Penuaian tenaga getaran telah berkembang secara pesat dalam kemajuan
teknologi dan telah digunakan secara meluas oleh ramai penyelidik di seluruh dunia.
Terdapat permintaan yang sangat tinggi di seluruh dunia terhadap penuaian tenaga kerana
harganya yang lebih murah, bersaiz kecil dalam satu sistem, tahan lama dan mesra alam.
Manakala, bateri konvensional adalah berbahaya bagi alam sekitar dan mempunyai jangka
hayat yang lebih pendek. Oleh itu, getaran tenaga dari persekitaran lebih sesuai sebagai
alternatif kepada bateri kerana ia mudah diintegrasikan dan serasi dengan sistem
mikroelektromekanikal. Kertas kerja ini membentangkan reka bentuk dan analisis tenaga
piezoelektrik MEMS iaitu salah satu jenis penuaian tenaga getaran. Penuai tenaga ini
dibentuk menggunakan Lead Zicronate Titanate (PZT-5A) sebagai lapisan filem tipis
piezoelektrik, silikon sebagai lapisan substrat dan keluli struktur sebagai lapisan elektrod.
Frekuensi resonans akan memberikan hasil tenaga maksima, voltan tenaga maksima dan
getaran jarak maksima. Mod pengendalian juga memainkan peranan penting bagi
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operation. In this case, the power factor is close to the unity power factor then the
microgrid output voltage and current are in phase. However, these odd frequency
harmonics ripple could be avoided then the DC ripple current come from sensors harmonic
and the peripheral current control loop of the static high voltage DC of V. In conclusion,
it is found that a PLL based synchronous controller provides high performance with
minimized switching loss, reduced harmonic distortion and synchronized phase angle.

Fig. 16: Magnitude and phase of the microgrid.

In addition, the lowpass LCL microgrid filter offers high filtering performances with
losses, synchronization, size, weight, and cost. Also, the experimental results are relatively
similar to those gained in simulated results. Finally, it should be known that the
experimental results specify the PSI switching performances and reliability of the designed
PLL based synchronous controller with lowpass microgrid LCL output filter to reduce the
loss and increase the system’s overall efficiency.

9. CONCLUSIONS

The finding shows that, a series of switch-based IGBT/Diode PSI is designed and the
proposed control system is simulated and experimental. The main influence of this design
to integrate the PSI with the microgrid system by connecting the LCL filter with the aid of
a PLL based current controller. The PSI output current is increased by connecting
IGBT/Diodes switches in series and the stability of the system is improved. It is observed
that the total harmonics distortion is 1.61 % THD and phase angle is 4.35°, which is lower
than maximum permissible distortion (<5% THD and <5°) as per requirements of IEEE
standard. The PSI output voltage and current of the THD are reduced from 44% to 2%
which is 42% THD of reduced in both cases. On the other hand, simulated and
experimental results show the analysis of PLL based PWM control system. The PSI phase
angle is developed from 34.39° to 4.35° which is 30% improved in the PSI output voltage
which shows the overall PSI system efficiency is 95.61%. Thus, the proposed PSI inverter
system can be implemented in large power systems and long power transmission and
destitution systems as well.
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BIM classroom model. In Microsoft Access, data editing is done by adding elements to the
new attribute, one of which is to add the location code and assets. Location and asset
codes refer to Regulation of the Minister of the Home Affairs Number 108 Year 2016 on
the Classification and Codification of Regional Property and its attachment. For example,
the location code has the format "12.32.73.08.01.15.99" and the asset code is
"1.3.2.05.02.06.069.0001" as described in Table 2 and Table 3.

Table 2: Location Code for Asset

No. Code Explanation
1 12 Owned by local government
2 32 Province code for West Java
3 73 City code for Bandung
4 08  Code for Education and Culture Sector
5 01  Code for Local Education Board
6 15  Year of purchase
7 99  Code for Bandung Institute of Technology

_(Simulation)

Table 3: Asset Code for Asset

No. Code Explanation

1 Code for asset

3 Code for fixed asset

2 Code for equipment and machine

05  Code for office and home equipment
Code for home equipment

06  Code for another home equipment
069  Code for lamp

0001 _Number of lamp

o 9 v AW —
=)
5

The use of Autodesk Revit aims to follow the concept of BIM, which is integrated
data. When using other software there is the possibility of data scattering and not having
protocol to exchange data. Autodesk Revit can also do cost calculation, scheduling, until
further development. In this manner, all aspects of a building can be integrated well and
easily accessed according to user needs. The textual database is shown in Figs. 26 and 27.

Fig. 26: Database of furniture.
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learning models (Alimardani et al. [17], Hajmohammadi et al. [18], Basiri et al. [19]). One
drawback of these studies was that they relied on manual feature engineering while the
proposed model tries to learn high-level features from data in an incremental manner using
a deep learning model. Hence, the feature extraction step is not done by expertise. The
proposed model can also be more accurate and precise.

Roshanfekr et al. [20] proposed a deep learning model for Persian Sentiment Analysis.
Their model had two learning phases, using Skip-gram model for learning vector
representation of words and utilizing two deep neural networks (Bidirectional LSTM and
CNN) separately in a supervised way. In our study, two hybrid neural network architectures
are employed to classify Persian reviews and comments. Concatenated CNN with LSTM
and CNN with Gated Recurrent Unit (GRU) are used to classify sentiments into three classes
as Positive, Negative, and Neutral. In the proposed model, local features can be captured by
CNN and context can be learned by LSTM or GRU whereas in just another work with deep
learning for Persian Sentiment Analysis, two single networks were used separately [20] and
their model couldn't harness both CNN's and LSTM's abilities. However, the ordering of
layers in our proposed model plays a significant role in how well it performs.

To obtain word embedding, Word2vec technique is used in the proposed model.
Word2vec uses a neural network with a single hidden layer to train the model. This
technique addresses some of the challenges in Persian such as different writing style,
existence of inter words space, etc. while most of other word representing models such as
term frequency, which was deployed in the previous Persian Sentiment Analysis studies
such as Bagheri et al. [16] Alimardani et al. [17], couldn't solve these difficulties.

As mentioned before, there isn’t enough research on Persian Sentiment Analysis with
deep learning. Based on the author’s knowledge, it is the first study on Persian Sentiment
Analysis with a hybrid deep learning architecture. We propose the combination of CNN and
RNN (LSTM, GRU) that gives a better performance than CNN and RNN separately.

3. PROPOSED METHODOLOGY

In this study, a hybrid deep learning model is presented to classify each Persian sentence
as positive, negative, or neutral sentiment. Figure 1 shows the overall framework of the
proposed model. According to Fig. 1, after creating a Persian dataset, for each sentence, the
word embedding step is done by word2vec. Afterward, CNN extracts local features.
Multiple kernel sizes are used in this step. A Rectified Linear Unit (Relu) is also applied as
activation of CNN layer output. Kim [21] demonstrated that CNN can improve results in
sentence classification tasks. After using a pooling layer to create higher order features, the
low-level translation constant features which are learned by CNN passed to LSTM as the
inputs. LSTM can learn the long term dependencies and process sequence inputs. Finally,
after using a fully connected layer, the model tries to predict the sentiment of each input
sentence as positive, negative, or neutral.

The content of this section is divided into the following parts: word embedding,
convolutional, pooling, dropout, RNN, and fully connected.
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experiments, the proposed fuzzy method could evaluate the trust value based on user
profiles with a mean absolute error of 2.5%. Accordingly, the evaluation precision of the
proposed method is 97.5% in average.

In the proposed fuzzy method, the precision of distrust, null, and trust conditions are
83.5%, 94.2%, and 98.0% in average, respectively. The recall value for distrust, null, and
trust conditions are 99.0%, 64.1%, and 93.0% in average, respectively. In general,
therefore, the values of metrics precision, recall, and F-Score obtained by the proposed
fuzzy method are 92.2%, 85.1%, and 88.3% in average, respectively.

In order to improve the precision in future work, it is recommended to use a
combination of fuzzy methods, linear regression, and neural networks. Additionally, in the
case of high volume of input data, it is suggested to cluster the data before applying the
proposed algorithm. Also, if there are more users’ features in their profiles such as interest
and expertise, we suggest that users’ content based categorizing according to data mining
methods.
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The plots of Langmuir and Freundlich isotherms are presented in Fig. 8c and 8d.
Again, the Langmuir model still best described the adsorption behaviour of Pb** on MEG
(R? = 0.9936). The correlation coefficient from Freundlich model was lower at 0.9364.
The maximum adsorption capacity as calculated from Langmuir equation was 68 mg/g.
The Ry value of 0.1323 indicates favourable adsorption as found between 0 and 1.
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Fig. 8: Adsorption kinetics and isotherm for Pb (II) ion: (a) Pseudo-first-order (a) and
pseudo-second-order kinetic plots (b), Langmuir (c) and Freundlich isotherms (d) of the
MEG.

4. CONCLUSION

Efficient exfoliated graphite-based adsorbents for Pb** elimination from aqueous
solution were developed from the low-cost, abundantly available natural graphite flakes
via facile preparation procedures. The magnetic EG was also fabricated by incorporation
of CoFeO4 particles into the exfoliated graphite layers. Adsorption capacity of EG and
MEG for Pb (II) ions increased with higher adsorbent dosage, contact time and pH and
decreased as initial concentration of Pb (II) increased. The pseudo-second order kinetic
model and Langmuir model are two models that well described adsorption behaviour of Pb
(ID) ions onto both as-prepared EG and CoFe>O4 decorated EG. The Langmuir equation
suggested that the maximum adsorption capacity of EG and MEG for Pb?* ions were 106
and 68 mg/g, respectively. The presence of CoFe;Os particles in the carbon layers
shortened the contact time to equilibrium, reduced the elimination efficiency in neutral
solution but increased that in more basic solution (pH = 8-10). It is suggested that the
binding Pb (II) ions to EG surface was afforded due to its curled structure and chemical
interaction between m electrons of carbon layers and positively charged metal ions.
According to the obtained results, the as-prepared EG and MEG with advantages of low-
cost and abundantly available graphite precursor, non-complicated fabrication process and
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temperatures. Zhu and Sun [19] proposed that enhanced thermal stability was a result of
covalent attachment, which limited conformational change and disallowed the denaturation
process of the immobilized lipase at higher temperature. For free enzyme, high temperature
might interrupt the globular structure of the proteins thus leading to the denaturation [23].
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Fig. 4: Thermal stability of immobilized and free lipase.

3.5 pH Stability of Immobilized Lipase

Figure 5 compares pH stability of immobilized and free lipase. It can be clearly seen
that immobilized lipase has better pH stability within the alkaline region, from pH 8 to pH
12. Pahujani et al. [24] reported that the immobilized lipase was fairly stable within pH 7.5
—9.5. Lipase from a mutant strain of Cornebacterium sp. was immobilized and has been
found stable at pH 8 [25]. According to [19], the multipoint attachment mechanism limits

the undesired conformation against environment changes. This improves pH stability of the
immobilized lipase.
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Fig. 5: pH stability of immobilized and free lipase.

3.6 Reusability of Immobilized Lipase

Figure 6 shows the effect of repeated use on the activity of immobilized lipase. In this
study, the reusability test was conducted up to 8 cycles. The first cycle of this test was set
as 100% and the residual activity of each cycle was calculated based on it. According to Fig.
6, immobilized lipase retained 78% of its residual activity up to 4 cycles. After 8 cycles, the
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is student satisfaction level (X) has significant contribution to each students’ grade (Y) for
each student. The results are consistent with Williams and Williams [13] who mentioned
that the four main keys that motivate students were students themselves, faculty, lecture
materials, and learning methods. Yukselturk et al. [14] argued that the level of students’
learning satisfaction is one factor that affected the success and quality of the learning
experience. The level of students’ learning satisfaction is influenced by the ability of
lecturers, facilities and infrastructure, the learning environment and the quality of the
material taught [15][16]. A factor about the learning method has a fairly high contribution.
Halawah [17] also agreed that the learning method has an important role in motivating
students to obtain higher score because during study, students understand the lecture
materials well. Interesting learning method makes students be motivated to learn
independently [18] and will certainly contribute a big impact with the grades, especially in
courses which are avoided by students such as programming courses.

In the second part, students were asked to compare learning programming course using
visual learning environment (Alice and Greenfoot) or without it. Table 5 shows that
students tend to choose study programming course using visual learning environment
although 70.38% of them have never leamed or even heard about visual learning
environment like Alice and Greenfoot. The main concept in programming such as the
concept of looping, if-else and the function is understood very well by students. It is
shown by the percentage of an average of 70% of students understand the concepts.

As a recommendation, lecturers should change the teaching style according to the needs
of the students. This can be identified by evaluating teaching methods at the end of
semester by taking the perspective of the students so that the lecturers are able to plan the
learning style/methods and obtain good results at the end of the lecture. The assumption of
programming course which is considered difficult by students can be overcome by
introducing visual learning environment. In short, visual learning environment assists
students better in enjoying programming course than traditional method.

4. CONCLUSION REMARKS

This research yields some conclusions among them: (1) Students' satisfaction level
significantly influences the students competency achievement which is proved by
students‘ grades; (2) Student perspective is one of the best ways to access the needs of
students in teaching and learning activities; (3) Visual learning environment, in this case,
Alice and Greenfoot manages to improve students' satisfaction level. This motivates the
students to learn independently thus the quality of learning is also getting better.
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4. EXPERIMENT AND RESULTS

The experimental setup consists of a window operating system running a python virtual
environment on python 3.6. The setup was done on Pycharm, which is an open-source
application. This section is divided into the following parts: data, convolutional and
activation, max-pooling and dropout, RNN and baseline.

4.1 Data

In Persian, one problem of NLP tasks is that there is no standard dataset for Sentiment
Analysis. In this section, we used a crawler to collect our data from www.digikala.com
which is a famous Persian site for electronic products. We named this dataset “PE” which
stands for Persian Electronic dataset. We also used twitter streaming API for creating our
second dataset about the political issue in Persian. We named this dataset “PP”, which stands
for Persian Political dataset. “PE” as the basic dataset, has 9066 sentences and “PP” has
2550 sentences. We manually classified each sentence as positive, negative, or neutral using
ten different computer scientists and native speakers to decide about each sentiment. Table
1 illustrates all details about each dataset. In the table (Nu, N+, N-) are the number of neutral,
positive, and negative sentences respectively.

Table 1: Dataset

Dataset N+ N- Nu Total
PE 3022 3022 3022 9066
PP 850 850 850 2550

The following sections determine the optimal parameters drawn by the experiment.
4.2 Convolutional Layer and Activation

The optimal 1- dimensional kernel sizes were 3, 5, and 7. These kernel sizes produced
higher accuracy. The optimal number of the filter was 128. The Relu activation layer was
also used in this section

4.3 Maxpooling and Dropout

Regarding our experiment for max-pooling, the optimal kernel size was 2. The dropout
layer was set at the rate of 0.5 to reduce overfitting. It conducted the model for understanding
the data in a better way and could also be the cause of a higher accuracy.

44 RNN

LSTM and GRU have 128 and 256 units respectively. Regarding the experiment,
increasing or decreasing, the number of units causes overfitting. It can also reduce accuracy.

4.5 Results

‘We compared our results with four well-known Sentiment Analysis studies. Table 2
reports the experimental results of each model on our Persian dataset.

According to the table, model 1 is one of the best traditional approaches called NBSVM
[12]. Model 2 and 3 are two studies on Persian Sentiment Analysis. They deployed Naive
Bayes and Logistic Regression respectively [19] [17]. Model 4 and 5 are suggested as other
deep leamning studies in Persian [20]. They utilized Bidirectional-LSTM and CNN
separately on their proposed models. The results show the hybrid deep learning model
outperforms other models since it can harness both CNN's and LSTM's abilities.
Furthermore, the proposed model tries to learn high-level features from data in an
incremental manner. The proposed model also uses word2vec as an unsupervised learning

136





OEBPS/image/ALL_20-Papers153.png
IIUM Engineering Journal, Vol. 20, No. 1, 2019 Hemalatha and Seyezhai

3.3.1 DC Link Voltage Controller

In this controller, a linearized capacitor voltage control algorithm used in maintaining
DC-link voltage is proposed. The capacitor voltages from the cascaded q-ZS network and
the input PV voltage (Vpv) are used to estimate the duty ratio (Ds), which in turn controls
the boost factor (B) of the inverter and DC link voltage (Vac).

Vac =Ve1 +Vea +Ves (O]
1 @
Ver+Vep +Vez = Vpy = (1*_3Ds)
Ver+ Ve +Ves _ 1 &
Vpy * 1-3. Ts

T

Eq. (2) shows that the relationship between the capacitor voltages and Ds are non-
linear. This non-linearity in the capacitor voltages is due to the fluctuating nature of the
PV, thereby resulting in an increase in the voltage ripple in the DC link voltage waveform.
This is overcome by the linearized capacitor voltage control algorithm.

T_1 1 .
?75[ (Vc1+ch+Vca)] @
VPV’«
L_1. 1 ®)
7307k
1. K-1 ©)
D=5l —1

where K = w The fuzzy based DC link voltage controller with the capacitor
PV*

voltage linearization algorithm is presented in Fig. 13. Ve, V2 & Vs are measured and
the sum of these voltages (Vc) determines DC-link voltage (Vac). The MPPT reference

voltage Vpv" is obtained from the fuzzy MPPT controller and Vip = V—C* is determined

Ve
from it. The reference voltage Vip* is set and is compared with Vj, to generate the error

signal (E). The change in the error signal (dE) and the error signal (E) are given as inputs
to the fuzzy voltage controller. The output signal from the controller is given to limiter and
the value of constant K is obtained. This is fed to the Ds calculation block to obtain Ds ref.
The controller is quick in response to the reference voltage generated from the MPPT
controller and accordingly, K and Ds are adjusted. The constant K controls the capacitor

voltages in the impedance network and the range of K is 1<K <

VVC . Thus the capacitor
PV*

voltages are regulated and the DC-link capacitor voltage is maintained to the required
boost level. The subsystem for the fuzzy voltage controller is displayed in Fig. 14.
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element formulation that can be close to experimental work. Using the same FE code,
another study investigated the effect of adhesive layers to repair the cracked plate with
bonded composite patch in wheih distinct types of adhesives have been used and the
best one was selected to reduce the stress intensity factor (SIF) and strain energy release
rate (SERR) [2]. Later, an algorithm was added to that FE code to simulate temperature
effect to determine reduction of SIF [3]. Using the same code, an investigation of using
composite patch to repair a cracked plate has been carried out. The effect of thickness of
the patch and adhesive were considered and the patch was designed in circular shape
and implemented on edge-cracked rectangular plate [4].

In the recent years, simulation of cracked plate with composite patches has been
done using ABAQUS and ANSYS software for 2D and 3D analysis. Mhamdia et al [5]
repaired the crack with bonded composite patch under thermo-mechanical load to
reduce SIF. The effect of thermal residual stresses resulting from adhesive curing on the
performance of bonded composite repair in aircraft structure was analysed with
ABAQUS software [5]. Another study reported experimental results by applying
thermal and mechanical load to check the effectiveness of composite patch over the
cracked structure. Patch material, patch size, patch shape and adhesive material were
considered effective in reduction of SIF. Center crack emanating from circular notch
was employed to study the reduction in SIF [6]. A composite patch bonded to a cracked
plate made of aluminum 2024-T3 under mixed-mode loading was investigated [7]. In
this study, 20 noded solid186 element type was used to model the plate, patch and
adhesive bond and the geometry was developed according to the angular changes from
0% to 100% to move mode I to mix mode. It can be found from the above literature
survey that much of the of work has been done on edge-cracked rectangular plate.
Therefore, the aim of this research is to simulate the results for center-craked
rectangular plate.

In the present work, numerical simulation under linear-elastic fracture mechanics
(LEFM) was carried out to establish the effect of composite patch and adhesive
charateristics on a center-cracked rectangular plate subjected to a uniform tension load
leading to Mode I type of failure.

2. PROBLEM DEFINITION
2.1. Specimen

The center-cracked rectangular plate under tensile load with the integrated
composite material patch is considered for this study which is depicted in Fig.1. The
material of the cracked rectangular plate is considered aluminum 2024-T3 and the
adhesive material is considered araldite 2014. In the present study, a crack length of
2a = 30 mm was used with an integrated composite patch on the crack length under an
applied tensile load of 1 MPa. The dimension and mechanical properties of center-
cracked rectangular plate, adhesive layer and composite material are as shown in Table
1 and 2. The composite patch is applied to the damaged area to cover the crack length.
The dimensions of the patch are such that it completely covers the damaged area. In the
present study boron/epoxy is selected as the composite patch material based on its high
strength to weight ratio.

2.2. Patch shape

A patch with a skewed shape had been shown to be the most optimum patch design.
However, one should be careful when desiging such patch shape to ensure the stress
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2.4 Immobilization of Lipase Enzyme

Immobilization of lipase onto polymer support was carried out by immersing 20 mg of
activated polymer in various concentrations of lipase (0.4 mg/ml, 0.7 mg/ml and 1.0 mg/ml)
in a phosphate buffer solution (PBS) (50 mM, pH 7) and the mixture was incubated at 28-
37 °C with 100 rpm agitation for different times (2, 6, 12 h). Protein concentration in final
solution was measured by Bradford protein assay [17]. The amount of lipase immobilized
was calculated based on the difference in lipase initial and final concentrations. The
recovery efficiency (RE) was defined as “the percentage of enzymes on the polymer by
detecting the protein concentration before and after immobilization” [18]. The RE value is
calculated according to Eq. (2):

Cpo—Cpr

RE = X 100% @)

D.0

where, Cp,is the protein concentration of added lipase (mg protein/mL); Cp; is the protein
concentration of lipase in the solution and washed water after immobilization (mg
protein/mL).

2.5 Measurement of lipase activity

The activity of lipase enzyme was found by employing p-nitrophenyl palmitate (p-NPP)
as a substrate. Stock solution consisted of 28 mg of dissolved p-NPP in 100 ml of Triton X~
100 and 1.7 ml of 1% sodium dodecyl sulfate while stirring. Then the solution mixture was
heated on a hot plate until the solution become clear and no turbidity was seen. To start the
enzymatic reaction, 1 mL of p-NPP stock solution was incubated with 1 mL of 0.1 M Tris-
HCI (pH 8.2) and 20 mg immobilized enzyme at 37°C for 30 min. Then, 1 mL. NaOH (1 M)
was added to stop the enzyme reaction. The molar extinction coefficient for p-nitrophenol
is 15,000 M'cm™ at 311 nm. Manifestly, one unit (U) of enzyme activity is defined as the
amount of enzyme that liberates 1 mmol p-nitrophenol per minute under assay condition.

2.6 Effect of Temperature and pH on Enzyme Activity

The immobilized enzyme (20 mg matrix) was placed in phosphate buffer (0.1 M, pH 7)
and assayed for residual lipase activity at different temperatures (25 - 65°C). For pH, the
same amount of enzyme was assayed in 0.1 M PBS at pH range of (5-9).

2.7 Stability Profile of Immobilized Lipase

The pH stability of immobilized lipase was studied by incubating the enzyme for 30
minutes without addition of substrate in buffers of varying pH in the range of (5-12). After
the incubation period, the residual enzyme activity was evaluated. Residual activities were
calculated as the ratio of the activity of immobilized enzyme after incubation to the activity
at the optimum reaction pH.

Thermal stability of immobilized lipase was tested by incubating the immobilised
enzyme at varying temperatures in the range of 20-60 °C for 30 minutes at pH 7 and
determining the activity at its optimum reaction temperature. Relative residual activity was
measured by setting the highest activity at 100%.

2.8 Reusability of Immobilized Lipase

Immobilized lipase was washed thrice with PBS (50 mM, pH 7) to remove residual
substrate. Enzyme activity was assayed at 45 °C for up to eight times. The residual activity
was determined by taking the first activity cycle as 100%.
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1. INTRODUCTION

Characterization of grease for mechanical bearing components is well developed.
Various tests were standardized to check bearing life, friction, fretting and false brinelling,
noise, and grease life [1]. The lubricating grease for electrical connection however needs
additional testing because the grease will be on the contact surface for a long time facing
various room conditions, air humidity, and heat from electricity. The switchgear grease
should have heat stability to withstand inconsistent temperature due to electrical resistance,
unexpected arcing and friction. It must also be consistent for years and not harden as the
switching movement is very seldom and involves high electric potential. The electric
potential may initiate undesired electrochemical reaction due to charged or sub-charged
components of grease that would lead to corrosion and greenish staining on the switchgear
part, as shown in Fig. 1.

Fig. 1: Corrosion and greenish stain on the switchgear part.

Compounding of a grease is usually confidential. OEM-recommended greases are
generally expensive and produced on a specific purpose and equipment. When the
technology employed in the equipment becomes obsolete, production of grease may also be
reduced or cease. Investigating the content of a grease is normally tedious because it
involves derivation of unknown complex chemicals from both solid and liquid phases. The
use of analytical equipment for chemical property such as FTIR, gas chromatography and
thermogravimetry helps consumers profile the content of both phases and plan for
replacement frequency and stocking. Issues of corrosion, safety and health, and lubrication
defect necessitate chemical analysis to determine the functional group, chemical species and
composition, and elementary composition.

This study employed grease tests that were related to the complaints raised by the
personnel of the electric company. Physical property under hot environment, electric
resistivity, and chemical property are the focus of the experiments. The temperature was set
between 50 — 110 °C from the highest temperature of the switchgear (90 °C) in order to
accelerate reactions — decomposition, oxidation, reduction, and transformation. Some of
the tests were not from any standard methods and all runs were carried out more than once
to ascertain the results. The brands of the 11-kV switchgears employed in local power
distributors were Electrical Power Engineering (EPE), Schneider, ABB, Tamco,
Siemens/Item, and Toshiba.
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rotor swings and passes through the beam, the attraction and repulsion between the
magnets on the rotor and the ones on the beam will excite vibrations on the beam. The
straining of the piezoelectric beam due to plucking will produce low-powered electricity.

2. SYSTEM DESIGN AND METHODS

The selected piezoelectric beam for this work is a 40 x 10 x 0.5 mm (length, width,
thick) PZT-5H piezoelectric beam. Based on our previous work, PZT-5H has produced the
highest output voltage as compared to other piezoelectric beams [12]. The beam is a
bimorph structure, where two thin layers of piezoelectric materials are bonded onto the
same metal layer. By this stacking approach, the power output is doubled with minimal
increase in the device volume. Besides, it also produced a higher output current with lower
impedance to match the impedance of electrical devices [17].

2.1 Configuration of the Piezoelectric Beam

The piezoelectric beam is configured by a layer of copper sandwiched between two
active layers of the piezoelectric materials. To produce large mechanical strain, we utilize
cantilever geometry, in which one of the piezoelectric beam ends is anchored to the
hosting structure while a proof mass (0.71g of Neodymium iron Boron (NdFeB)) is
mounted at the other end of the beam. Fig. 3 shows the piezoelectric cantilever structure
while Table 1 shows the properties of each material.

Piezoelectric  bimorph
with copper in between

|
Clamped to
vibrating structure

Proof mass

Fig. 3: Model geometry of piezoelectric cantilever beam.

Table 1: Properties of each material of the cantilever beam

Material Symbol Density, Electrical Poisson’s
plkg/m®]  conductivity Ratio, v
[Sm?)
Lead Zirconate Titanate PZT-5H 7800 - 0.31
Neodymium iron Boron NdFeB 7500 10x 10° 0.24
Copper Cu 8960 59.8 x 106 0.35

The choice of the piezoelectric material is very crucial to ensure the optimum output
voltage and power produced. To verify that we have chosen an optimum piezoelectric
material, we carried out a series of simulations using COMSOL Multiphysics® simulation
software to study the voltage and power output with respect to vibration frequency and
electrical load resistance. Four different piezoelectric materials were simulated: lead
zirconate titanate (Pb[Zr(x)Ti(1-x)]Os) (also known as PZT), polyvinylidene difluoride
(PVDF), aluminium nitride (AIN) and Barium Sodium Niobate (Ba2NaNbsOis). The
resonance frequency of the maximum displacement of vibration was predicted using finite
element analysis. It was shown that maximum displacement will provide a maximum
output power from the piezoelectric energy harvester [18].
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The programming code is written then uploaded to the Arduino UNO board to be
programmed. Figure 6 shows the practical system of the block diagram which is explained
in Fig. 3. It shows the patient's hat including accelerometer sensors (ADXL345), Arduino
UNO, and RF433 MHz transmitter. Figure 7 shows the flowchart of the overall system. At
first, we make a suitable configuration for the motors, accelerometer, and ultrasonic
systems, then we connect them to the Arduino pins. The readings of the x and y axes of
the accelerometer are monitored to choose proper angles of head movement. Then, the
wheelchair moves in a direction that is compatible with the desired x and y axes values.

RF433 MHz
Transmitter

Patient's Hat

ADXL345 Accelerometer
Arduino UNO

Fig. 6: Picture of practical transmitting system.

Make a suitable configuration for motors
Accelerometer, and ultrasonic

¥

Monitor the X and Y axes of the
Accelerometer reading

Move the wheelchair to
right

Move the wheelchair
1o left

Move the wheelchair to
forward

Move the wheelchair
to Backward

Fig. 7: Flow-chart of proposed system.
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1. INTRODUCTION

Many numerical and experimental studies have been conducted on natural convection
flows. In the last two decades, many studies have sought to achieve quantitative data on
the processes of flow convective heat transfer and its association with many applications
inside enclosures [1-2]. The most important and most frequently investigated section of
these convections is a rectangular enclosure filled with dry air and two vertical walls at
two different temperatures [3-6]. In a rectangular enclosure with height /, heat is naturally
transferred from the hot wall to the cold wall through the formation of a vortex with slow
movement. The movement of the vortex is considered the engine of heat transfer from hot
source to cold source. Flow intensity is expressed by Rayleigh number, Ra=gBATH? /av,
where, H is the enclosure height, f is coefficient of thermal expansion, AT is temperature
difference between vertical walls, and o and v are thermal and molecular diffusivities of
fluid.

Depending on the Rayleigh number, the flow can be classified as turbulent or laminar
[7-9]. A Rayleigh number of less than 10° represents laminar flow, and the transient of
laminar flow to turbulent occurs at Ra=10%-10'°[10].

Natural convection in enclosure was first experimented by Elder [11] and then Giel
and Schmidt [12]. In these experiments, water was used instead of air. Cheesewright [13]
studied the mean velocity, center temperature, and turbulent variations in natural
convection flow in an air-contained enclosure with temperature difference between the
walls. He used a standard K-& model with wall functions to simulate turbulent convection
flow in an enclosure with a radiator. In addition, he used the wall functions to calculate K-
€ but did not use them to measure velocity and temperature. The selected model made a
good prediction of the average flow, which was consistent with previous studies but was
weak for modeling turbulence; the Rayleigh number of the enclosure was constant in his
study and was considered 3*10'® with length to height ratio of the enclosure of 1:5. Dafa
Alla and Bets [6] studied natural convection flow in a high enclosure with length/height
ratio of 1:14 and the Rayleigh number 8.3*10°. In this experiment, a laser velocity meter
was used to measure velocity and velocity variations and thermocouple to measure
temperature and temperature variations. Olsen et al [14] conducted a study on natural
convection flow in an air-conditioning enclosure with a small model and Rayleigh number
of 10%. The length/height ratio of the enclosure was approximately 1:3. They illustrated
the measured flow and temperature in the center and boundary layer. Unlike previous
studies, two lateral lobes were seen in these experiments, this study was a rare study on an
enclosure with virtually real dimensions.

Chen [15] used different Reynolds models of stress (RMS) to calculate the natural,
forced, and mixed convection flows in the enclosure. Modeling results demonstrated that
the efficiency of different RMS approaches to simulate convection flow in the enclosure
were equal and consistent with the mean flow derived in experimental calculations, but
turbulence values were not predicted appropriately. Ince and Launder [16] studied natural
convection flow in a square enclosure with hot right surface and cold left surface and
upper and lower adiabatic surfaces. They managed to develop a model to resolve turbulent
flow with Rayleigh numbers ranging from 10° to 10'°. Hanjealic and Vasc [17] used three-
equation K-¢-e and four-equation Vi-e-e-ge and low Reynolds number (LRN) to calculate
turbulent convection flow in different empty and partitioned enclosures. The Rayleigh
number in their studies varied between 10 and 10'2, which is compatible with Rayleigh
numbers in real indoors. Mean temperature and velocity derived for these models have
displayed relatively acceptable consistency with experimental values. Sigey et al. [18]

230





OEBPS/image/ALL_20-Papers49.png
UM

Engineering Journal, Vol. 20, No. 1, 2019 Esmaielzadeh et al.

Amplitude of the Wavelet Coefficients

EEEEE R
Node Number

Fig. 23: Shape Mode Differentiation between the intact and damaged dam under DWT.

Scenario 2: Damage in the location of Z=20m, X=0m and damage severity 20%:

Table 7: DWT frequency results of Scenario 2

Case First Mode Second Mode Third Mode Fourth Mode
Frequency Frequency Frequency Frequency
Intact 4.99753 11.85027 14.63031 20.90755
Damaged 4.91501 11.46838 14.46838 20.29696

Amplitude of the Wavelet Coefficients

I

Node Number
Fig. 24: Intact Dam under DWT.

Amplitude of the Wavelet Coefficients
—

]
Node Number

Fig. 25: Damaged dam under DWT.
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Table 3: Concentration of argentum and other elements in ppm in grease samples

Grease Li Al K Ca Cr Sr Ag Ba Mo
OEM1 13215 23 25 - - 32 2 - 2
OEM2 1322.1 17 22 13 - 3838 1506 - 1506
OEM3 0.9 510 19 4 - 133 - - -
NOEMI1  488.7 30 23 1 - 37 - - -
NOEM2 0.7 19 24 9 - 4587 - - -
NOEM3 02 7879 - - - 80 - - -
NOEM4 1.0 2574 45 5450 - 70000 - - 154
NOEMS 02 1525 25 1 - 77 - - -
Propl 12 20 26 5 - 2327 2150 - 2150
Prop2 1.0 969 22 1866 - 1202 - - -

3.2 Resistance of Grease

Resistance of real switchgear under 11-kV potential was compared between fresh and
heated grease (150 °C for 24 hours) using different contact switch arms. Blank tests were
also carried out for each grease before the grease was applied, to get initial resistance. All
analyses were repeated at least twice and the average values were recorded. All grease
samples showed changes in resistance. As can be seen in Table 4, the highest difference in
resistance (in pu€¥/m) between blank and fresh grease was 16 % in OEM1, which is still
below the 20% limit. In the other comparison between fresh and heated samples, the
resistance of OEM3-applied switchgear increased 14%, which was worse than the non-OEM
recommended greases. Although these values were lower than 20%, in the long term, the
OEM3 might increase in resistance and cause switchgear heating [6]. Therefore the greases
that showed dropping trends are preferable in the aspect of conductivity.

Table 4: Contact resistance result

Grease Contact Resistance — measured on 1 contact to 1 joint
Without  Fresh % Without  heated %
grease grease difference  grease grease difference
Q) (Ce)) ((2)) 1)

OEM1 77.7 90.3 16 583 64.5 11

OEM2 825 93.43 13 62.6 62.0 -1

OEM3 70.7 70.2 -1 80.7 912 13

NOEMI1 73.1 85.8 17 80.9 84.6 5

NOEM2 734 782 7 87.6 753 -14

NOEM3 72.6 713 -2 60.5 56.8 -6

NOEM4 835 87.7 5 69.2 59.2 -14

NOEMS 75.2 69.3 -8 60.4 712 18

Propl 72.1 78.1 8 71.7 63.6 -11

Prop2 70.4 76.7 9 67.5 74.4 10

3.3 Ageing of Grease

Ageing of the grease samples was determined based on thermogravimetric analysis,
stability, oil bleeding, and dropping point. Switchgear movement does not involve high
temperature like mechanical devices. Nonetheless, heat that could degrade the grease might
be produced from electrical resistance while switching and also because of hotspots [6]. The
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bioinformatic pipeline is being used by researchers around the world with the analysis
record of over 250,000 datasets with 100 tera-basepairs of DNA being successfully and
completely analyzed to date [6]. Besides, it also has a graphical user interface (GUI) that
allows the researcher to study the composition of microbial communities with their
specific function [6]. MG-RAST is also one of the bioinformatics pipelines that allows the
submission of raw sequence data in the fastq, fasta, and sff format which will then be
normalized and processed until annotation is completed by several integrated
bioinformatic tools [6].

The Integrated Microbial Genomes with Microbiomes (IMG/M) is quite similar to
MG-RAST, which can also examine the taxonomy and function or metabolic potential of
microbiomes [7]. IMG/M is a metagenomics data management system supported by the
DOE-JGI metagenome annotation pipeline (MAP V.4) which allows the submission of
fasta or fastq format assembled and unassembled 454, Illumina, and pacBio nucleotide
sequences [8]. In early 2016, all these unassembled reads could no longer be accepted;
meanwhile the sequence data generated outside JGI has been limited to the fasta format in
assembled data formed only. Until now, IMG/M still supports the external submission of
assembled genomes only with the condition that the metagenomes submission and
metadata have to be registered with Genomes Online Database (GOLD) version 5 [9].

European Bioinformatics Institute (EBI) Metagenomics is an expanding
metagenomics analysis and archiving resource that uses the European Nucleotide Archive
(ENA) data scheme developed by the European Molecular Biology Laboratory (EMBL).
ENA is needed for the initial submission and archiving purposes in a long-term period
storage for reuse in the future [10]. Besides, EBI Metagenomics is a free web-based server
that enables users to perform analysis on large scale platforms from Ion Torrent, Roche
454, and Illumina metagenomic sequence data [11]. Similar to MG-RAST and IMG/M,
EBI Metagenomics also has an established standardized system and analysis pipeline that
includes a variety of analytical and visualization tools in generating the analysis of
taxonomic and functional features of user-submitted sequence [12].

A comparison of MG-RAST to Qualitative Insights into Microbial Ecology (QIIME)
based on 16S rRNA method found QIIME to be more accurate in term of taxonomic
assignment compared to MG-RAST [13]. When MG-RAST was compared to QIIME but
with MOTHUR as an additional bioinformatic tool, the results showed that QIIME was
again the fastest compared to the other two [14]. QIIME is a bioinformatic tool used by
EBI Metagenomics Version 3.0 to perform the taxonomical annotation that currently is
being replaced with MAPseq in EBI Metagenomics Version 4.0. Even though in previous
research QIIME produced a better result, it lacks the facility to manage, store, and analyze
the metagenomics data. In this work, we provide a comparative analysis of the
metagenomics data using a fully automated bioinformatics pipeline that integrates the
work of management, analysis, storage, and sharing of metagenomics projects [15] instead
of analysis of 16S rRNA data only.

The three bioinformatics pipelines, namely MG-RAST, IMG/M, and EBI
Metagenomics are chosen because within the existing web resources in metagenomic
studies, the three bioinformatics tools are highly rated in terms of ease in data uploading,
online user support availability, analysis spectrum, citation, and storage capacity [16].
Hence, this research will only focus on the metagenomics analysis by these three
bioinformatic pipelines: MG-RAST, IMG/MER, and EBI Metagenomics. These three
tools, especially MG-RAST, have been used repeatedly to analyze many metagenome
sequencing datasets from a variety of sources. In the present work, we compare the
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In this paper, the 3@ PSI with PLL based current control in a-b-c to d-q-0 frame is
used to reduce the switching loss and increase the output current due to the ESG produced
mA current [15]. A PLL with zero-crossing based regulator is designed to simplify the DC
voltage and current regulator as traditional in the a-b-c to d-q-0 frame [12]. That regulator
is also designed in a-b-c to d-q-0 reference frame to eliminate the requirement of software
PLL in the regulator construction. Furthermore, the proposed regulatory approach is
invariant with admiration to the central frequency of the microgrid [16]. The proposed
switching regulator technique has utilized the current and voltage references that the
method is defined in [3]. In addition, a grid synchronous LCL lowpass filter is usually
utilized to reduce switching loss and reduction ripple, to improve the phase angle error,
and to increase the inverter system efficiency [17]. The inverter must be synchronized, and
noise should be reduced in terms of its output voltage and current waveform because the
inverter performance depends on noiseless power quality and power density. Therefore,
the output filter is used to couple the inverter and microgrid for synchronization purposes
by reducing the higher harmonic distortion.

The effective current and voltage tracking by the voltage source controller with PWM
confirms suitable microgrid current and voltage flow along with input DC ripple current
and pure sinusoidal microgrid waveform. The study of the proposed regulator and inverter
output LCL filter are provided and acceptable simulations are also carried out to show the
overall system efficiency of the proposed systems.

2. DESIGN OF A PSI INTERFACE WITH MICROGRID SYSTEMS

Conventionally, this inverter circuit consists of three half H-bridge single-phase
inverter switches each connected to one of the three load terminals. For the preliminary
control system, the operation of the solid state or mechanical three phase switches are
synchronized in order for one switch to work at each 60° of the fundamental output
waveform. Fig. 1 illustrates the block diagram of a 3@ PSI with an electrostatic generator
and a microgrid system.

% - &
o ————
i gy
| m To
PSI Inverter ALY To
Switches A Microgrid
v & e
J_ -
ES PEF ==
Generator o I 1
Pluses Generator
v
sa| s s -

Reference Voltage

vsC

Fig. 1: Proposed ESG powered PSI circuit for 3@ microgrid systems.

The efficient specifics of the diagram are investigated in [3]. To the existing micro-
grid systems, this represents some significant improvements like power quality, bulky
line-frequency transformer, power density, high controllability, flexibility, and high
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2.7 Assets Database Integration

After the BIM modelling process is finished, the next step is to create an asset
database. The contents of the asset database are based on the needs of the user. Each asset
model that has been created contains editable descriptions with added parameters to the
Revit family. To be able to create database files or connect with database files, the Revit
DB-Link add-in and database programs are needed. Figure 18 shows the procedure of
assets database integration.

Integrate database from
Microsoft Acess with
Autodesk Revit

Extract database from Open & fill database in
Autodesk Revit Microsoft Access

Fig. 18: Assets database integration procedure.

In this research, Microsoft Access is used as database software. By using Revit DB-
Link it is possible to export a Revit project in a database file, make data changes, and
import it back into Revit project. The dialog box is shown in Fig. 18.
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Fig. 19: Export and import database of BIM.

The Revit project that was exported will create a database file with .mdb format. The
database file can be opened and edited with Microsoft Access. The database file contains
information that is attached to the BIM model. New information can be inserted into the
Revit project by changing or adding the information to the database file, then importing
the database file into Revit project using Revit DB-Link.

3. RESULTS AND DISCUSSION
3.1 Results
The BIM model has been divided into:
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procedure in MATLAB and is tested for a constant irradiance of 1000 W/m>. The PV
array voltage and current at maximum power point (MPP) are presented in Figs. 2 and 3.

100y 10y
s : 2 520
P | 608V 5 —_
g s0f i £ -
> i o
° 1] l
3 | H
% 1 2 3 Time(s + % 1 3 3 Time(s) 4
Fig. 2: PV array voltage at constant irradiance. Fig. 3: PV array current.

After testing the developed PV model, it is observed that the PV array voltage at the
maximum power point (MPP) settles at 60.8 V and the PV current at 8.2 A. Now the
tested model is directly interfaced with the grid using the three-phase modified capacitor
assisted extended boost quasi Z-source inverter (MCAEB q-ZSI) as the power conditioner.

Table 1: System specification

Solar Array Specification Inverter Specification
Parameters Ratings Parameters Ratings
Output Power (Pmax) 500 W KVA rating 500 VA
PV output voltage i3V Output AC voltage 220V Veepry
PV current 88A No. of Phases 3
Vaer & Ivep 61V,82A Inverter Frequency 50Hz
Cells per module 72 Switching Frequency(f.) 8 KHz
Coupling Transformer Specification Filter & Grid Specification
Parameters Ratings Parameters Ratings
No. of Phases 30 Filter inductance 720 uF
Primary voltage rating 110V Filter capacitance 24 mH
Secondary voltage rating 230V Grid voltage 415V, AC
Primary current rating 4.56 A Grid frequency 50 Hz
Secondary current rating 12A No of Phases 32
Connections AL

2.2 Modified Capacitor Assisted Extended Boost Quasi ZSI (MCAEB q-ZSI)

In this proposed system, MCAEB q-ZSI is deployed as the grid-tied inverter for
interfacing the PV array with the grid and in a single stage process, the energy conversion
from DC-AC takes place with a high gain. The circuit diagram of the proposed inverter is
depicted in Fig. 4. The modified topology of the CAEB q-ZSI decreases the operating
voltages of the capacitors in the impedance network and reduces the device ratings. The
circuit operates in active mode and the shoot-through state for the power transfer from the
source to the load. The cascaded quasi-impedance network is designed using the capacitors,
diodes and inductors that aid in the boosting of the PV voltage to the voltage level required
during the shoot-through operation [15]. The maximum constant boost control (MCBC)
with a third harmonic injection PWM method is proposed for this inverter and this
technique suppresses the lower order triplen harmonics, thereby reducing the switching
stress with a reduced filter component size [16]. The inverter is operated with the
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ABSTRACT: This paper discusses the effectiveness of visual learning environment
which is used to help students in university to study programming course. The visual
learning environment which is used in this study is Greenfoot and Alice. The main goal
of this article is to obtain the correlation between students* satisfaction level and their
grades in studying programming course using visual learning environment tools. The
participants were conducted on 110 students who took programming course during their
first year. A survey was sent to students about their satisfaction level in learning
programming course. Two-variable correlation analysis, significance test and descriptive
analysis were conducted to find out the relationship between students' learning
satisfaction level and their grades in programming course. This study discusses the
student perspectives that are summarized in ten questions. There is a significant
correlation between independent and dependent variables. The B value is 2.09 which
proves that the independent variable in the form of student's learning satisfaction level is
useful to obtain better assessment of their grades. Based on their perspectives, it is found
that visual learning environment tools have more significant influence in improving the
students* grade than traditional learning method. Further research is needed to find out
other impact factors.

ABSTRAK: Makalah ini membincangkan keberkesanan persekitaran pembelajaran
visual yang digunakan untuk membantu pelajar di universiti untuk mempelajari kursus
pengaturcaraan. Persekitaran pembelajaran visual yang digunakan dalam kajian ini ialah
Greenfoot dan Alice. Matlamat utama artikel ini adalah untuk mendapatkan korelasi
antara tahap kepuasan pelajar dan gred mereka dalam mengkaji kursus pengaturcaraan
menggunakan alat-alat persekitaran pembelajaran visual. Para peserta telah diadakan
pada 110 orang pelajar yang mengambil kursus pengaturcaraan pada tahun pertama
mereka. Satu tinjauan telah dihantar kepada pelajar tentang tahap kepuasan mereka
dalam pembelajaran kursus pengaturcaraan. Analisis korelasi dua-pembolehubah, ujian
penting dan analisis deskriptif telah dijalankan untuk mengetahui hubungan antara tahap
kepuasan belajar pelajar dan gred mereka dalam kursus pengaturcaraan. Kajian ini
membincangkan perspektif pelajar yang diringkaskan dalam sepuluh soalan. Terdapat
korelasi yang signifikan antara pembolehubah bebas dan bergantung. Nilai f ialah 2.09
yang membuktikan bahawa pemboleh ubah bebas dalam bentuk tahap kepuasan
pembelajaran pelajar adalah berguna untuk mendapatkan penilaian yang lebih baik dari
gred mereka. Berdasarkan perspektif mereka, didapati alat persekitaran pembelajaran
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Fig. 3: Z=63m, X=36m, Fig. 4: Z=30m, X=1.5m,
damage severity 50% (not to scale). damage severity 20% (not to scale).

2.2 Schematics of the Bluestone Dam Scenarios:

In the Bluestone Dam, the damage is shown in the form of 50% and 20% reduction of
concrete elasticity modulus in two areas with predetermined X and Z (In SAP2000, Z
indicates the vertical axis). These locations are shown by a square in the following figures.

Fig. 5: Z=15.5m, X=2.26m, Fig. 6: Z=32.5m, X=9.5m,
damage severity 50% (not to scale). damage severity 20% (not to scale).

2.3 Schematics of the Folsom Dam Scenarios:

In the Folsom Dam, the damage is shown in the form of 50% and 20% reduction of
concrete elasticity modulus in two areas with predetermined X and Z (In SAP2000, Z
indicates the vertical axis). These locations are shown by a square in the following figures.
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settles at 0.28s. From Table 2, it is inferred that the response of the proposed voltage
controller is excellent and it responds faster to the changes in the MPPT reference voltage
than the PI controller.

3.3.2 AC Side Current Controller

The grid current controller is used to supply a current injection into the grid with a
reduced current harmonics and for managing a steady power flow into the utility grid in
spite of input and load disturbances. The grid voltage varies with the instant of time and
the current reference (Iuef) has to be adjusted in accordance with the grid operating
conditions so as to maintain a required active and reactive power feeding into the utility.
By Park’s transformation, the grid voltage is converted to DC quantities for analysis
purposes. The real (P) and reactive (Q) powers are controlled by the current control
approach of the grid-connected inverter control algorithm by controlling the direct axis (d)
and quadrature (q) axis currents separately. The fuzzy current controller has d-axis and q-
axis controllers that are the active and the reactive power controllers are portrayed in Fig.
16. The power equations in DQ form are given as follows.

Real power P = %(led +Valg) @)
Reactive power Q = %(Vqld —Valy) ®)

‘When the synchronous reference frame is aligned with the grid voltage, the quadrature
axis component V; = 0 and the power equations are reduced as follows.

3 3
P :E(led) , Q=-5WValg) ©

Eq. (9) and Eq. (10) infers that, the real and reactive powers are controlled independently
by controlling the dq current components (Is and Iy).
(10)

2 P
d axis current reference I;" =z ()
3y,

an

2
q axis current reference I, = — 3 (V%

The product of the reference voltage Vev* from the MPPT and Ipv, the function of
Vpv*are processed in N/D block to generate d axis current reference (Is*). Is" is compared
with the measured value of the direct axis current component(ls) and the error signal (e) is
generated. E and dE signals are processed in the d—axis current controller and the output
signal is the direct axis voltage reference (Va"). 1" controls the amount of current injection
with respect to the reference voltage generated from MPPT control, thus regulating the
real power flow. The q-axis current reference (I;") is set to 0 and is compared with I to
minimize the grid injected reactive power.
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ABSTRACT: This study is conducted to investigate turbulent natural convection flow in
an enclosure with thermal sources using the low-Reynolds number (LRN) k- model.
This enclosure has a cold source with temperature Tc and a hot source with temperature
Th as thermal sources, other walls of the enclosure are adiabatic. The aim of this study is
to predict the effect of change in Rayleigh number, repositioning of cold and hot sources,
and thermal sources aspect ratio on the flow field, temperature, and rate of heat transfer.
To achieve this aim, the equations of continuity, momentum, energy, turbulent kinetic
energy, and kinetic energy dissipation are employed in the case of 2D turbulence with
constant thermo-physical properties except the density in the buoyancy term (Boussinesq
approximation). To numerically solve these equations, the finite volume method and
SIMPLE algorithm are used. According to the modeling results, the most optimal
temperature distribution in the enclosure is seen when the hot source is below the cold
source. With decreasing distance between hot and cold sources, heat transfer rate
increases. The maximal heat transfer rate is derived via study of the heating sources
aspect ratio. In constant positions of cold and hot sources on a wall, the heat transfer rate
increases with increasing Rayleigh number (Ra=10°-10'").

ABSTAK: Kajian ini dijalankan bagi mengkaji perubahan semula jadi aliran perolakan
dalam tempat tertutup dengan sumber haba menggunakan model k- nombor Reynolds-
rendah (LRN). Bekas tertutup ini mempunyai dua sumber haba iaitu sumber sejuk
dengan suhu T. dan sumber panas dengan suhu Tp, manakala dinding lain bekas ini
adalah adiabatik. Tujuan kajian ini adalah bagi mengesan perubahan nombor Rayleigh,
mengubah sumber sejuk dan panas dan nisbah sumber haba kepada kawasan aliran, suhu
dan halaju perubahan haba. Bagi mencapai tujuan tersebut, persamaan sambungan,
momentum, tenaga, tenaga kinetik perolakan, dan pengurangan tenaga kinetik telah
dilaksanakan dalam kes perolakan 2D dengan sifat fizikal-haba berterusan (malar)
kecuali isipadu terma keapungan (anggaran Boussinesq). Bagi menyelesaikan persamaan
ini secara berangka, kaedah isipadu terhad dan algorithma MUDAH telah digunakan.
Berdasarkan keputusan model, suhu distribusi optimal dalam bekas tertutup dilihat
apabila sumber panas adalah kurang daripada sumber sejuk. Dengan pengurangan jarak
antara sumber panas dan sejuk, kadar pertukaran haba meningkat. Kadar pertukaran haba
maksima telah diperoleh melalui kajian nisbah aspek sumber pemanasan. Kadar
pertukaran haba bertambah dengan bertambahnya nombor Rayleigh (Ra=10°-10'!), pada
posisi tetap sumber sejuk dan panas pada dinding bekas.

KEYWORDS: heat transfer; turbulent natural convection; k-« model; enclosure
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ABSTRACT: The prediction of accurate traffic information such as speed, travel time,
and congestion state is a very important task in many Intelligent Transportations Systems
(ITS) applications. However, the dynamic changes in traffic conditions make this task
harder. In fact, the type of road, such as the freeways and the highways in urban regions,
can influence the driving speeds and the congestion state of the corresponding road. In
this paper, we present a NNs-based model to predict the congestion state in roads. Our
model handles new inputs and distinguishes the dynamic traffic patterns in two different
types of roads: highways and freeways. The model has been tested using a big GPS
database gathered from vehicles circulating in Tunisia. The NNs-based model has shown
their capabilities of detecting the nonlinearity of dynamic changes and different patterns
of roads compared to other nonparametric techniques from the literature.

ABSTRAK: Ramalan maklumat trafik yang tepat seperti kelajuan, masa perjalanan dan
keadaan kesesakan adalah tugas yang sangat penting dalam banyak aplikasi Sistem
Pengangkutan Pintar (ITS). Walau bagaimanapun, perubahan keadaan lalu lintas yang
dinamik menjadikan tugas ini menjadi lebih sukar. Malah, jenis jalan raya, seperti jalan
raya dan lebuh raya di kawasan bandar, boleh mempengaruhi kelajuan memandu dan
keadaan kesesakan jalan yang sama. Dalam makalah ini, kami membentangkan model
berasaskan NN untuk meramalkan keadaan kesesakan di jalan raya. Model kami
mengendalikan input baru dan membezakan corak trafik dinamik dalam dua jenis jalan
raya yang lebuh raya dan jalan raya. Model ini telah diuji menggunakan pangkalan data
GPS yang besar yang dikumpulkan dari kenderaan yang beredar di Tunisia. Model
berasaskan NNs telah menunjukkan keupayaan mereka untuk mengesan ketiadaan
perubahan dinamik dan pola jalan yang berbeza berbanding dengan teknik
nonparametrik yang lain dari kesusasteraan.

KEYWORDS: neural network; traffic congestion prediction; big GPS traces

1. INTRODUCTION

An Intelligent Transportation System (ITS) application can be efficient only if the
quality and the accuracy of the provided traffic information are guaranteed. This is
particularly true for Advanced Traffic Management Systems (ATMS) and Advanced
Traveler Information Systems (ATIS) because travelers, traffic managers, and
transportation agencies need reliable information about the state of road congestion, travel
time, and travel speed.
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ABSTRACT: Piezoelectric energy harvesting is a possible breakthrough to reduce the
global issue of electronic waste as they can efficiently convert the ambient vibration to
the electrical energy without any additional power. This work presents the design and
development of a piezoelectric energy harvester that is capable of transforming vibration
from ambient sources into electricity. It focuses on a magnetically plucked piezoelectric
beam as an alternative to the mechanically induced harvesters, as the latter are subjected
to wear and tear. A prototype comprising of a 40 mm PZT-5H piezoelectric beam with a
permanent magnet mounted at one end of the beam, as well as a series of permanent
magnets of same types attached on an eccentric rotor was developed along with a
National Instruments® data acquisition device. Mean output voltages of 2.98 V, 1.76 V
and 0.34 V were recorded when the eccentric rotors were slowly rotated at 8.4 rad/s with
increasing distances of 5 mm, 7.5 mm and 10 mm respectively, between the magnets on
the rotor and the beam. These results have proven that voltage could also be generated by
magnetically plucking the piezoelectric beam, and by reducing the distance between
magnets, the amount of voltage generated will be higher. The outcome of this work
signifies the possibility for implementation of energy harvesters that are capable of
powering electronic devices from hybrid kinetic motion, with a reduced risk of
equipment fatigue.

ABSTRAK: Penjanaan tenaga melalui piezoelektrik adalah satu penemuan terbesar
dalam mengurangkan isu global pengurusan sisa elektronik. Ini kerana ia berupaya
mengubah getaran persekitaran kepada tenaga elektrik tanpa sebarang tambahan tenaga.
Kajian ini berkenaan reka bentuk dan pembangunan penjana tenaga piezoelektrik yang
mampu mengubah getaran persekitaran kepada elektrik. Fokus kajian adalah pada
penjanaan tenaga secara magnetik dari bilah piezoelektrik sebagai alternatif kepada
penjanaan mekanikal, kerana penjanaan tenaga secara mekanikal berisiko tinggi kepada
kerosakan alat dalam jangkamasa panjang. Prototaip piezoelektrik PZT-5H yang
berukuran 40 mm ini telah dilengkapi magnet kekal pada hujung bilah, serta satu siri
magnet kekal jenis sama turut dipasang pada pemutar eksentrik bersama peranti
pengambilan data National Instruments®. Secara purata, sebanyak 2.98 V, 1.76 V dan
0.34 V voltan output telah direkodkan ketika pemutar eksentrik berputar perlahan pada
8.4 rad/s dengan jarak tambahan antara magnet pemutar dan bilah piezoelektrik
bersamaan 5 mm, 7.5 mm dan 10 mm, masing-masing. Keputusan menunjukkan tenaga
dapat dihasilkan dengan cara pemacuan piezoelektrik secara magnetik, dan tenaga yang
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workers, whereas the medium and the large mound was dominated by nymph (Table 1).
AVONA and correlation test presented that there was a significant correlation between the
number of individuals and the mound size.

Table 1: The number of individuals in termite colony at three different
types of mounds, Yanlappa sanctuary, Bogor

Colony Major Minor ‘Worker Nymph Total
Nest type Soldier Soldier
Small 1,297 +179 261+91 10,196 + 1,455 8,468 £210 20,223 +1,919
Medium 4,021 =289 906 573 3,167+ 706 38,173 £ 645 46,267 £2,073
Large 2,964 + 158 360 +423 29,277+ 183 151.233 £8,24 183,825 7,742

Table 2: Wet and dry body mass of Macrotermes gilvus Hagen in natural forest,
Yanlappa Sanctuary, Bogor (n=300)

Colony / Sub ‘Wet body mass (g) Dry body mass  Ratio Dry body mass/
Colony (3] Wet Body mass (%)
‘Worker 6.08 + 18.06 3.63£7.17 59,70 £10.27

Major Soldier 33.30+39.31 14.37+16.89 43,15+31.20

Minor Soldier 8.43 £20.69 6.60 £ 13.76 78,29 +14.24
Nymph 8.67+14.84 6.23£7.16 71.85+9.52
Queen 1,082.30 + 66.70 444.10 + 14.01 41.03+17.78

King 1,038.80 +10.75 654.20 = 67.54 63.00 £ 61.99

In the study area, there were 43 points of termite colonies consisted of 15 spots of
large mound, 23 spots of medium mound, and 5 spots of small mound. Termite biomass
M. gilvus Hagen found in the study area was approximately 936 kg/ha> with biomass
average for small mound was 537.5 kg/ha?, medium mound was 605.2 kg/ha?, and large
mound was 949.8 kg/ha® (Table 3). This variation is due to the size and age of the
individuals of mound. The traps which were installed near the colony were found to have
adult workers, soldiers as well as nymphs and therefore a large number of individuals
were recorded in 1 mound sample [5].

Table 3: Mean of biomass for each colony based on the size mound of
Macrotermes gilvus Hagen in natural forest

Biomass for each mounds (kg/ha)

Colony/Sub colony —
Small Medium Large
‘Worker 2.458+£2.788 2.524+3.104 5.517 +8.666
Major soldier 9.058 £ 10.375 10.135+11.261 11.414+13.164
Minor soldier 2.575+3.153 3.175+3.431 3.681+4.033
Nymph 0.764 + 1.361 1.192+1.614 5.517 + 8.666
Total 5.375 6.052 9.498
537.5 kg/ ha® 605.2 kg/ ha* 949.8 kg/ha®

The highest biomass of M. gilvus Hagen was recorded in major soldiers, and then
followed by minor soldier, worker, and nymph. The highest number of biomass of major
soldier may be related to its contribution to the colony that is smaller compared with minor
soldier and worker colony. In the present study, number of workers was found to be higher
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juga mempunyai bacaan tertinggi dalam hampir semua anotasi fungsional karbohidrat,
amino asid, lipid, dan koenzima pengangkutan dan metabolisma malah juga paling tinggi
dalam jumlah enzim hidrolase glikosida. Kemudian, untuk mengenal pasti ‘domain’
terpelihara dan keluarga yang terlibat, EBI metagenomics lebih bersesuaian. Ketiga-tiga
saluran ‘bioinformatics pipeline’ mempunyai keistimewaan mereka yang tersendiri dan
boleh digunakan bersilih ganti dalam masa yang sama berdasarkan pilihan fungsi
Ppenggun.

KEYWORDS: bioinformatics pipeline; metagenomics analysis; MG-RAST; IMG/M; EBI;
metagenomics; palm oil mill effluent

1. INTRODUCTION

In the last few decades, metagenomics has become one of the crucial tools in mining
the hidden microbial treasure without the use of conventional laboratory culture
techniques. Metagenomics involves the study of genetic material extracted from the
diverse microbial population of environmental samples. The early stage of genomics relied
on the standard laboratory cultivation method which is insufficient to identify the entire
microbial population as compared to metagenomics. Furthermore, the change in
biotechnology development within this era, such as inexpensive next-generation
sequencing (NGS) technologies, high throughput screening technique for metagenomics
library and advances in bioinformatics tools, have left a huge impact in the field of
metagenomics [1].

Illumina is the most widely used NGS platform in metagenomics studies. The
Tllumina system has advantages to other NGS platforms in terms of its high throughput
sequencing at an economical price with high accuracy (> 99%) reads [2]. The Illumina
platform could initially only produce a short-read sequence length which has gradually
been improved to a readable length and consequently made it more popular compared to
the other platforms in NGS tools [2]. This fast evolution by NGS technologies allows
researchers to achieve more variety of data with a high level of detailed sequencing
results. NGS has also been developed continuously and rapidly, starting from its launch in
2006, resulting in the accumulation of massive amounts of sequences [2]. Hence, several
bioinformatics tools for metagenomics annotation are needed to accurately analyze the
enormous amount of data.

Palm oil mill effluent (POME) is a colloidal suspension of the final stage effluent in
the palm oil industry production. The composition of POME includes 95-96% water, 4-5%
total solids, and 0.6-0.7% oil [3]. Besides that, the raw POME also contains significant
concentrations of carbohydrates, proteins, nitrogenous compounds, lipids, and minerals
that enable this effluent to be used in various biotechnological applications like
fermentation media, production of antibiotics, bio-insecticides, polyhydroxyalkanoates
(PHA), organic acids, enzymes, and hydrogen [3]. The present study attempts to make a
comparative bioinformatics analysis of POME’s sample metagenome constructed using
different automated bioinformatics pipelines of MG-RAST, IMG/MER, and EBI
Metagenomics to evaluate their accuracy in the taxonomical assignment and functional
annotation for future research directed to the industrial application.

Metagenome Rapid Annotation using Subsystem Technology (MG-RAST) is a free
web-based server with a fully automated system that provides sequence alignment, gene
prediction, structural and functional annotation, comparative metagenomics and archiving
services [4]. It was launched at the Argonne National Library in 2007 to address the
computational needs of huge metagenomics data production analysis [5]. This
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Based on the concepts related to the trust evaluation, the fuzzy sets of fuzzy output
variable trust are in the form of a parabola curve that is mentioned in Fig. 11. The fuzzy
set ‘distrust’ is a type of zmf that has a membership=1 for the value lower than or equal to
0.2. There is an overlap between ‘distrust” and ‘null’ in the interval (0.2 0.3). The fuzzy set
‘null’ is a type of pimf that has a membership=1 for the value in the interval [0.3 0.4].
There is an overlap between ‘null” and ‘trust’ in the interval (0.4 0.5). The fuzzy set ‘trust’

is a type of smf that has a membership=1 for the value greater than 0.5; as pointed out in
Fig. 11.

o6, [ |

Degree ofmembership

0 o1 02 03 o4 05 08 07 08 08 1

Fig. 11: The fuzzy sets of the fuzzy output variable trust.

In Fig. 12, some of the fuzzy rules in this study are illustrated. Please consider the
following example to better understand the problem. Rule 1 states: assume that the value
of the input variable support belongs to the no-support set, the value of the input variable
session count is in the low range, and the value of the input variable average duration is in
the low range as well. It means references to the desired web page are low with the weight
1 which will result in the distrust status.

1. (Support=NoSupport) & (SessionCount=low) & (AvgerageDuration==low) => (Trust=distriust) (1)

2. (Support=NoSupporn) & (SessionCount==low) & (AvgerageDuration==medium) => (Trust=distriust) (0.67)
3. (Support—NoSupport) & (SessionCount—low) & (AvgerageDuration——medium) > (Trust-null) (0.33)

4. (Support==NoSupport) & (SessionCount=low) & (AvgerageDuration==high) => (Trust=distriust) (0.67)

5. (Support=NoSupport) & (SessionCount=low) & (AvgerageDuration—high) => (Trust=trust) (0.33)

6. (Support—NoSupport) & (SessionCount—medum) & (AvgerageDuration—low) => (Trust-distriust) (0.67)

7. (Support=NoSupport) & (SessionCount=—medum) & (AvgerageDuration==low) => (Trust=null) (0.33)

8. (Support=NoSuppor) & (SessionCount=medum) & (AvgerageDuration==medium) => (Trust=distrius) (0.33
9. (Support—NoSupport) & (SessionCount—medum) & (AvgerageDuration—medium) => (Trust=null) (0.67)
10. (Support=NoSupport) & (SessionCount=—medum) & (AvgerageDuration==high) => (Trust=distriust) (0.33)
11. (Support=NoSuppor() & (SessionCount=—medum) & (AvgerageDuration=—high) => (Trust=nul) (0.34)

12. (Support=—NoSuppor() & (SessionCount=—medum) & (AvgerageDuration—nhigh) => (Trust=trusf) (0.33)

13. (Support=NoSupport) & (SessionCount=high) & (AvgerageDuration=—low) => (Trust=distriust) (0.67)

14, (Support=—=NoSupport) & (SessionCount—high) & (AvgerageDuration=—low) = (Trust=trust) (0.33)

15. (Support==NoSupport) & (SessionCount==high) & (AvgerageDuration==medium) => (Trust=distriust) (0.33)
16. (Support=NoSupport) & (SessionCount=high) & (AvgerageDuration—medjum) => (Trust=null) (0.34)

17. (Support—NoSupport) & (SessionCount—high) & (AvgerageDuration—medium) => (Trust=trust) (0.33)
18. (Support==NoSupport) & (SessionCount==high) & (AvgerageDuration==high) => (Trust=distriusf) (0.33)

Fig. 12: Some of fuzzy rules in this study.
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minimum value to be able to say that the scan data has been registered finely [13]. Table 1
shows the validation of global registration.

Table 1: Global registration validation result

Overview
. Matched point Registerod
Data | wamng | Eror  MESRCEN | waming | Emor S Yepereion
1 [ GDLTIFRE_SCNO003 100 50 614 0,100m  0,200m 0,003m
2 [E GDLTIFRE_SCN0004 100 50 586 0,100m  0.200m 0,003m
3 B copy of GDLTIFRE_SCNODO2 | 100 50 406 0,100m| _ 0,200m 0,003m.

2.4 Point Cloud Indexing

Registered cloud points need to be converted to an RCS format to be opened in
AutoCAD Revit software. Using Autodesk Recap software, the registered cloud points are
converted to RCS format through the indexing process. Point clouds that have been
formatted by RCS can then be used as a reference for making a BIM model in Autodesk
Revit [14]. Figure 12 shows the procedure of indexing.

Point cloud as RCS

Point cloud Indexing format

Fig. 12: Point cloud indexing procedure.

2.5 Point Cloud Extraction

Extraction is the step of separating the asset points from the overall point cloud. The
extraction process produces a point cloud of assets and a point cloud of the classroom.
This process is done using Autodesk Recap software. The procedure is shown in Fig. 13.

There are two

Choose classroom Choose assets Save both type of point
point cloud point cloud separately as .rcp cloud, classroom
and assets

Fig. 13: Point cloud extraction procedure.

Figure 14 shows the process of point cloud extraction. The point cloud of the
classroom is used for reference in the making of room models and the asset point cloud is
a reference for making the asset model. The extracted room and asset point clouds are stored
in separate files. The next process is to create a BIM model using Autodesk Revit [14].

2.6 Creating the BIM Model

The BIM modelling is done using Autodesk Revit. The BIM models are of two types,
the model of the classroom and the model of assets. The classroom model is made as a Revit
project type, while the asset model is made as a Revit family type. Revit project is the
master file that will be the place to store the asset model. In this study, the room that made
the model is classroom 3010. The procedure of creating the BIM model is shown in Fig. 15.
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2.9 Storage Study

Immobilized lipase and free lipase were stored in PBS (50 mM, pH 7) at 4 °C for up to
30 days. The remaining activity was measured on a weekly basis.

2.10 Kinetics Study

Kinetic parameters of immobilized and free lipase were performed in phosphate buffer
(50 mM, pH 7) at 45 °C. To evaluate the value of kinetic parameters which are Kv and Vimax,
the concentration of p-NPP substrate was varied in the range (0.1-3.0 mM). A few plots
were utilized to determine Km and Vmax of the enzyme. The best fitted plot was selected from
the highest R? value.

3. RESULTS AND DISCUSSION
3.1 Optimization of Lipase Immobilization

The optimization of the lipase immobilisation on nylon-6 polymer was conducted using
response surface methodology (RSM) under face centred central composite design
(FCCCD). The agitation was set up at 100 rpm and temperature of 37°C. The highest
immobilized lipase activity was 0.222 U/mL obtained at pH 7, 6 hrs immobilization time,
and enzyme concentration of 0.70 g/mL. The lowest activity of 0.004 U/mL was at pH 7, 6
hrs immobilization time, and enzyme concentration of 0.40 mg/mL.

The effect of each factor and its interactions were calculated using a Design Expert
program (version 7.0.0, Stat-Ease Inc., USA). As the data was fitted with several models
and consequently investigated using analysis of variance (ANOVA), the results showed that
the quadratic polynomial model is the most acceptable to describe immobilization of lipase.
The mathematical prediction model for immobilization of lipase was derived (Eq. (3)) under
ANOVA test as below

Y = —1.00 + 0.052x; — 0.19x, + 0.37x3 — 0.18x;x, — 0.42x; x5 — 0.12x,%3 —
0.52x% — 0.27x% 3)

where x1 is immobilization pH, x> is the immobilization time and x3 is the enzyme
concentration.

ANOVA results are shown in Table 1. The model F-value of 11.60 implies the model
is significant. There is only a 0.02% chance that a "Model F-Value" this large could occur
due to noise. Values of "Prob > F" less than 0.05 indicate model terms are significant.
Meanwhile, lack of fit value (0.1088) was insignificant with respect to pure error. This
indicated a good and reliable model. Thus, it could be used as a target response. The
coefficient of determination (R?=0.894) also indicated good correlation between the
independent variables.

Figure 1 shows the 3D plot of the interaction between enzyme concentration and time.
It can be observed that there is increase in enzyme activity with concentration; however, the
highest enzyme activity is attained at medium time. At longer immobilization time the
activity decreases substantially.
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Fig. 1: System architecture of the Proposed Model.

3.1 Word Embedding

To perform Sentiment Analysis, the first step is choosing a proper representation of the
target document. This step plays a significant role in deep learning. In this study, we use
unsupervised learning of word-level embedding using a word2vec model [22]. This model
consists of both skip-gram and continuous Bag of Words for computing vector
representation. These vectors capture some useful semantic information about words and
their relationship to each other.

Let S be the size of bag of words and Le be the length of a word-embedding, so the
word embedding for vocabularies is encoded by column vectors in an embedding matrix Q
€R 5. A sentence can be represented in the way that is shown in Eq. (1):

Sen = {wl,w2,w3,..,wi},wi €[1,5],i €[il] O
The sentence-level representation presents in the Eq. (2-3):

C; = Q[wil,Ci € R (2)

C = [€,C5,Cs,...,Cl, C € R P

3.2 Convolution

CNN is a specific type of neural network. CNN can work well with spatial data because
it only uses the certain connection from the previous layer; it can understand the sentiment
of inputs in an acceptable way [8]. The convolution operation goes across the whole input
matrix that was mentioned in section 3.1 to extract sentiment features.

For each window of given input with the size of w, the same weight matrix is applied
to extract local features vector of size -w+1 by utilizing the matrix over all words of the
input. A Rectified Linear Unit (Relu) is also applied as activation of a CNN layer output
that replaces negative outputs with zero. The output of this layer has the same shape as the
input.

3.3 Max Pooling

‘We apply the max-pooling operation to the output of the convolutional layer, so the

feature maps are passed on to this layer to take the maximum feature value. Let ¢; be a

feature that was generated in the previous section: max-pooling operation takes the
maximum feature value cmax among one map c in the way that shows in Eq. (4).

133





OEBPS/image/ALL_20-Papers181.png
IIUM Engineering Journal, Vol. 20, No. 1, 2019 Rahman et al.

PLL-BASED 3® INVERTER CIRCUIT FOR
MICROGRID SYSTEM OPERATED BY
ELECTROSTATIC GENERATOR

TAWFIKUR RAHMAN, S. M. A. MOTAKABBER", MUHAMMAD IBN IBRAHIMY
AND AHM ZAHIRUL ALAM

Department of Electrical and Computer Engineering
International Islamic University Malaysia,
PO Box 10, Kuala Lumpur 50728, Malaysia.
“Corresponding author: amotakabber@iium.edu.my
(Received: 29" Jan 2019; Accepted: 27™ March 2019; Published on-line: I* June 2019)
https://doi.org/10.31436/ijume;j.v20i1.1071

ABSTRACT: A current source control based PLL (phase lock loop) technique is one of
the most efficient methods for modern 3@ synchronized grid power systems. When an
inverter circuit is driven by an electrostatic generator with wind power, it encounters
some problems, such as static and dynamic turn-on-off switching losses, unbalanced
source voltage, low continuous current, higher frequency harmonic distortion, phase
angle imbalance, etc. To solve these problems, a series of connected switching inverter
modules technique is proposed. It is not only a traditional inverter system, but it also
works as a low-frequency ripple current inverter with lower switch losses. A new
topology of phase synchronous inverter (PSI) is designed using a PLL current source
controller. The input voltage source of the PSI is a high DC voltage from an electrostatic
generator (ESG). The modified ESG is capable of generating the HVDC and a
continuous moderate amount of current. The proposed switching topology of the inverter
is able to control the microgrid power as well as reduce the dynamic and static switching
loss. It also reduces the high-frequency harmonic distortion and improves the phase
angle error. The output LCL lowpass filter scheme of the inverter is designed to reduce
the total harmonic distortion of 1.62%. The PSI circuit is designed and simulated using
MATLAB software. In the developed system, the input voltage of 8 kVp¢. microgrid
frequency of 50Hz, switching frequency of the carrier of 10 kHz, and modulation index
of 0.85 are considered to be implemented. The proposed novel microgrid connected PSI
switching module design technique has significantly enhanced the power stability. The
overall system efficiency improved by 95.52%.

ABSTRAK: Sumber-arus terkawal berdasarkan teknik PLL (fasa litar kunci) adalah satu
kaedah cekap bagi sistem moden tenaga grid selaras 3®. Apabila litar songsang
(inverter) digerak menggunakan penjana elektrostatik bersama tenaga angin, ia
mengalami masalah seperti kehilangan tenaga statik dan dinamik suis hidup-mati,
sumber voltan yang tidak seimbang, kurang arus terus, gangguan harmoni frekuensi
tinggi, ketidak-seimbangan sudut fasa, dan sebagainya. Bagi menyelesaikan masalah ini,
teknik modul suis bersiri dihubung bersama inverter telah dicadangkan. Ini bukan
semata-mata teknik lama sistem inverter, tetapi ia juga berfungsi sebagai arus tidak tetap
frekuensi-rendah dengan kurang kehilangan tenaga pada suis inverter. Topologi baru fasa
inverter tetap (PSI) ini telah direka menggunakan kawalan sumber arus PLL. Sumber
voltan masuk PSI ini telah digunakan daripada voltan DC tinggi penjana elektrostatik
(ESG). ESG yang diubah suai ini dapat menghasilkan HVDC dan arus terus yang
sederhana. Topologi suis inverter yang dicadang ini dapat mengawal kuasa mikrogrid
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deviation (below 5% of the mean) indicated that consistent voltage signals were generated
by the energy harvester.

4.00

Mean Voltage(V)
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DI (5mm apart) D2 (7.5mm apart) D3 (10mm apart)
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Fig. 9: Bar chart showing mean of voltage for respective distance
and magnet number.

Table 2: Output voltage generated for different distances between magnets

Magnet D1 :5 mm apart, V D2 : 7.5 mm apart, V D3 : 10 mm apart, V
Mean Standard Mean  Standard Mean Standard
deviation deviation deviation
M1 3.84 0.040 1.88 0.004 0.36 0.005
M2 2.69 0.037 1.80 0.006 0.37 0.008
M3 1.90 0.023 127 0.013 0.09 0.005
M4 3.43 0.020 228 0.010 0.56 0.006
M5 3.04 0.031 1.57 0.006 0.30 0.004
Average 298 0.03 1.76 0.01 034 0.01

It is worth noting that peak voltage induced was varied between all five magnets with
standard deviations of 0.74 V, 0.38 V, and 0.17 V for distances of 5 mm, 7.5 mm, and 10
mm, respectively. One of the reasons that may contribute to the deviation of voltage
induced by these magnets is the variability of magnetic charges of each magnet, in which
magnet M3 (middle magnet) has the lowest. This led to a lower magnetic force, F that
produced lower mechanical energy, which in turn, resulted in lower output voltage.
Further investigation on this matter will be carried out in our future works.

It is also worth noting that there are also voltage signals in the other half cycle of the
voltage output waveform. Referring back to Fig. 8, although comparatively lower than the
voltage peaks produced by the magnetic plucking, these voltage signals were contributed
by the hybrid kinetic motion of the eccentric mass rotor. The repetitive rotation of the
rotor resulted in vibration to the piezoelectric beam, that produces some amount of voltage
signals. Table 3 shows the peak voltage observed due to the hybrid kinetic motion.
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ABSTRACT: Our system proposes a wheelchair controlled by head gestures for people
with quadriplegia paralysis (QP) or for those suffering from amputation of their hands
and legs during the war in Iraq. The wheelchair design has an intelligent control that
works with the movement of a patient‘s head in order to enable the patient to drive the
wheelchair in the desired direction. The system consists of two main parts. The first is
the transmitter in which sensing signals are transmitted to the second part and it consists
of a 3-axes accelerometer (ADXL-345), a 433 MHz RF wireless receiver transmitter
module, and Arduino UNO. The ADXL-345 sensor is placed in front of a hat that the
patient wears. The system detects the direction of the patient's head movement then
sends appropriate instructions to the wheelchair’s control part (receiving part). The
receiving part is the wheelchair control system that consists of a 433 MHz RF wireless
receiver transmitter module and an Arduino UNO. The Arduino processes the signals
coming from the first part and moves the wheelchair accordingly in the desired direction.
The research also provides an obstacle avoidance system with a range of 50 cm that
prevents the wheelchair from colliding with objects. The head movement angles have
been selected to be 40, 35 degree for vertical and horizontal movement respectively so
that the QP patient feels comfortable to tilt his head in all directions and control the
wheelchair easily. The system provides a very effective performance and accuracy.

ABSTRAK: Sistem ini bergantung kepada kerusi roda yang dikawal menggunakan
isyarat kepala untuk mereka yang lumpuh kuadriplegia (QP) ataupun mereka yang
dipotong tangan dan kaki semasa perang di Iraq. Ia merupakan reka bentuk pintar pada
kerusi roda dan pesakit boleh mengawal pergerakan mereka dengan isyarat pada kepala.
Sistem ini terdiri daripada dua bahagian utama iaitu yang pertama merupakan pemancar
yang menghantar isyarat gerakan ke bahagian kedua dan ianya terdiri daripada 3 axis
accelerometer (ADXL-345), modul penerima isyarat pemancar tanpa wayar 433 MHz
RF dan Arduino UNO. Sensor ADXL-345 ini diletakkan di bahagian depan topi yang
dipakai oleh pesakit. Sistem ini mengesan arah gerakan kepala pesakit dan kemudiannya
arahan dihantar ke bahagian pengendali kerusi roda (bahagian penerimaan isyarat).
Bahagian ini merupakan sistem pengendalian kerusi roda yang terdiri daripada modul
pemancar penerimaan tanpa wayar 433 MHz RF dan Arduino UNO. Arduino memproses
isyarat yang datang dari bahagian pertama bagi menggerakkan kerusi roda ke arah yang
dikehendaki. Kajian ini turut menyediakan sistem mengelak halangan pada jarak 50 cm
bagi menjauhi kerusi roda daripada melanggar objek. Sudut gerakan kepala telah dipilih
pada 40, 35 darjah bagi gerakan menegak dan mendatar masing-masing, supaya pesakit
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Fig. 5: OEM1 after 10 days at (a) ambient temperature — no change, and (b) 150 °C
after elevated 10 °C/day for 10 days — dark.
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1. INTRODUCTION

Macrotermes gilvus Hagen has an important role in natural ecosystem, particularly in
nutrient cycling as an active decomposer. Moreover, this species of Termitidae is a crucial
component of biogeochemical cycles [1], especially carbon and nitrogen cycle [2]. M.
gilvus Hagen is widely spread in Southeast Asia, especially in Indonesia. It is one of the
subterranean termites consuming much litter and other cellulosic material within the
forest. However, there is no more information concerning to its biological study in
Indonesian natural forest. One parameter associated to those biological roles in certain
ecosystem is biomass, a quantitative measurement of total mass of termite from a part or
all member of a population in a certain place and time. Biomass of this species can change
over time, and this certainly depends on colony composition within the colony. Biomass is
possible to be used as an appropriate indicator to measure the number of food consumed
by this species, hence it can be predicted the effects of the species in an ecosystem [3]. No
studies have been conducted to investigate the biomass of M. gilvus Hagen in Indonesian
natural forest ecosystem. Therefore, research on biomass and colony composition is
crucial and needed especially in the field of biology of M. gilvus Hagen in the current
natural ecosystem. The objective of this research was to study the M. gilvus Hagen
biomass in natural forest and to evaluate the need of food of the species along with the
factors affecting it. Biomass is the amount of living matter present at any given time,
expressed as mass per unit area or volume of habitat. Given the ubiquitous and wide
spread distribution of termites throughout savannahs and biomasses estimated to equal that
of large herbivores, this nutrient enrichment through mound erosion may contribute
significantly to vegetation heterogeneity in savannahs [4]. This present study focused to
observe various variables including wet and dry body mass, ratio of dry body mass/wet
body mass, and average of biomass based on the mound size of M. gilvus Hagen.

2. MATERIALS AND METHODS

This research was performed in Yanlappa Sanctuary, Bogor, West Java (located
between 6°40” S and 106°45’ E. The selection of the area was based on the high density of
termite M. gilvus Hagen mound after a census. Subterranean termites M. gilvus Hagen
samplings were conducted by using colony classification [3] at different size of mound:
small mound height (0 — 0.99 m), medium mound height (1 — 2.99 m) and large mound
height (> 3 m) [2]. Height mound means size mound from land surface to on top of
mound. Furthermore, the procedure was continued by calculated the colony termites
composition in the mound. It was obtained by digging and dismantling the mound
vertically and horizontally at as much 3 of each nest type. Termite specimens of each
sample mound were then collected using vacuum cleaner (3.5 kVA). After dismantled, the
mound were then closed using dark plastic for 3 hours to give the remaining time for
termite foragers back to the nest. All specimens were subsequently dried in 100 °C oven
for 24 hours. Dried specimens were then measured for each colony to obtain the dry body
mass value. All materials were cooled and stored in desiccator and balanced. All
measurements were replicated 10 times.

3. RESULTS AND DISCUSSION

Results showed that large mound had ten times higher colony size than small mound,
whereas medium mound had four times higher than small mound. The comparison
between colonies in small and large mound was consistent, while in the medium mound,
the number of major soldier was strongly high. The small mound was dominated by
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variations, the DWT of mode shape differentiation represents a single and significant
amplitude variation. Moreover, it can be seen that the position of this amplitude variation

is along the height of damage. Based on multiple simulations, the severity of the variation
in DWT coefficients corresponds to that of destruction.

Scenario 2: Damage in the location of Z=30m, X=1.5m and damage severity 20%:

Table 3: DWT frequency results of Scenario 2

Case First Mode Second Mode Third Mode Fourth Mode
Frequency Frequency Frequency Frequency
Intact 4.00239 7.87459 11.16418 13.90654
Damaged 3.92446 754521 10.98659 13.32436
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Fig. 12: Intact dam under DWT. Fig. 13: Damaged dam under DWT.
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Fig. 14: Shape Mode Differentiation between the intact and damaged dam under DWT.
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B, () ={&:N%—x < &} (12)

Fig. 1: Recurrence points of the first type, each arrow is a trajectory.

B, (x;) illustrates a set of recurrence points that includes the entire set of points in
Fig. 1. These recurrence points show a sequence in the order of their appearance

on a trajectory. For instance, {XTJ,@, ...,xtal}, where Bi is the number of

elements in B, (x;). Accordingly, the recurrence time of the first type (T1) is the
average of all ty1—tj=1,.,Bj—1 i=1.,N.It calculates the evolution
of constructed state phases.

e Recurrence points of the second type: these are the points that are entering B, (x;)
from outside. In Fig. 1 these points are shown by the black dots.

This trajectory might stay within the neighborhood for some time, meaning that it
forms a sequence of points represented by the open dots in Fig. 1. These points are called
sojourn points'. The recurrence time of the second type (72) is the average of time
difference between the neighboring black dots on a trajectory, which is the system’s
required average time in order for it to recur to a particular state after eliminating the
sojourn points.

Data sets are analyzed as in the diagram below.

Data Recording Preprocessing Processing
= BN N = | Detection
(CG and MG) (Noise Cancelling) (RQA)
3. RESULTS

As mentioned earlier, the primary aim of RPs is to concretize the trajectories in phase
space, which is particularly beneficial to systems with large dimensions. With the passage
of time, RPs provide valuable insights into these systems because normal patterns in RPs
are related to special behaviors of the system. Respiratory disruptions that last from 20
seconds to one minute usually occur intermittently in the space of 5 minutes or more.
Thus, respiratory dynamics occur periodically during sleep. As illustrated in Fig. 2, the RP
of CG subjects (the figure on the right) consists of ordered and regular vertical and
diagonal lines. But in the RP of the MG, white areas in Recurrence diagram denote sudden
changes are observed in the dynamics.

IStates of subsequent time may fall into the neighbourhood of the state at time 7, pretending artificial recurrences (grey dots). This is
called tangential motion and such points are referred to as sojourn points [10]
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The R is one of the accuracy evaluation metrics for the prediction methods.
According to the Eq. (1), y: represents the values predicted by the system for various input
data, and x; is the actual output values based on the dataset. X and y are the mean value of
the predicted output and the mean value of the actual output for all records in the dataset,
respectively. In general, the closer the value of R is to 1, the higher the precision of the
predictive system.

R TG =D =)

VIG5 =7 LG — 9 @

The graphs in Figures 20-23 show the R value obtained by the proposed system with
different number of random records 100, 500, 1000, and all records, respectively. As
obvious as it seems, the closer the fuzzy output obtained by the proposed system is to the
real graph, the lower the error of the proposed system.

100
A
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caam
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Fig. 20: Comparison between the R value obtained by the proposed fuzzy system
and actual data for 100 records.
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Fig. 21: Comparison between the R value obtained by the proposed fuzzy system
and actual data for 500 records.
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Table 4: Materials properties of the host plate, Boron/Epoxy, and adhesive

Parameter Aluminum plate Boron/Epoxy Adhesive (FM-73)
Plate Strength 350 MPa
Poisson’s Ratio v12 0.33 03 0.32
Poisson’s Ratio v13 0.28
Poisson’s Ratio v23 0.28
Young’s Modulus (E1) 72 GPa 200 GPa 2.55 GPa
Young’s Modulus (E2) 19.6 GPa
Young’s Modulus (E3) 19.6 GPa
Shear Modulus (G12) 7.2 GPa
Shear Modulus (G13) 5.5 GPa
Shear Modulus (G23) 5.5 GPa

The results obtained from the current numerical simulation were compared with that
reported in Ref. [9] and there was a very good agreement as shown in Table 5.

Prior to repair validation, the FE model of unrepaired plate (cracked plate without
patch) was also validated using fracture mechanics analytical solution [10]. Comparing
the results gained by Tada’s analytical solution [10] according to equation (2) and the
present finite element results, there is a good agreement as shown in Table 5.
a 0.752+2.02(%)+0.37(1—sin%)z

K, = ovma 12[—batan 2)

T
2b cos3y

‘Where a is the crack length, and b is the width of the damaged plate.

Table 5: Validation of numerical simulation results
Condition  Ref. [9] Mpaym Ref. [10] Mpayvm Present Results Relative

Mpaym Error
‘Without Repair - 20.049 20432 1.874%
Passive Repair 9.789 - 9.623 1.695%

3.4. Boundary Conditions for Center and Edge Cracked Plate

Fig. 5 shows the applied boundary conditions for the edge and center cracked plate. Due
to symmetry, the model used for center-cracked is quarter of the plate and for edge
cracked is half the plate. The dimensions of the adhesive bond and composite patch are
illustrated in table 1, and table 3 for edge and center cracked plate, respectively.

Wp/22Wa/2

(@) ®) ©

Fig. 5. Applied Boundary conditions (a) center-cracked (b) edge-cracked (a) side
view of plate
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becomes obvious that the zero hypothesis is rejected at the level of 5 per cent, and if it
tends towards one, it will be against the zero hypothesis at the level of 5 per cent.

MA-EEG-FA(T2) Normal-EEG-F4(T2)

n
0 20 20 20 a0 w0 w0 w0 %0 w0 40 20 20 20 20 20 0 20 40 w0 %0 400
MA-EEG-FA(ENTR) Normal-EEG-FA(ENTR)

a0 o

] — 388
%0 20 20 20 280 w0 20 Mo .0 M0 400 %0 220 240 20 o0 %0 0 a0 0 0 40

MA-EEG-F4(L) Normal-EEG-F4(L)

2 2
%0 20 20 20 20 %0 20 0 %0 w0 400 20 20 200 20 280 w00 w20 a0 se0 0 a0

Fig. 4: Recurrence ENTER (up figures) and L (down figures) parameters in
F4 channel of EEG signal of MG (on the left) and CG (on the right).

To compare the signals of normal subjects with those of the ones under the influence
of methamphetamine abuse on PSG signals, the above-mentioned measures, such as RR,
determinism (DET), maximum diagonal line length (Lmax), maximum vertical line length
(V), entropy of the distribution of the diagonal lines (ENTR), average length of diagonal
lines (L), Laminarity (LAM), trapping time (TT), recurrence time of the first type (T1), and
recurrence time of the second type (T2) are obtained, which identify signal behavior. Then,
T-test was used to investigate the degree of the meaningfulness of the difference in these
measures both in normal subjects and in patients (Table 3). This result is in accord with the
ones we obtained directly from the nonlinear recurrence plots. The best measures that
reveal the most differences between the two classes are L, ENTR, TT, and Ta. These
measures are formed based on diagonal and vertical lines, and show chaos-chaos [12] and
chaos-order transitions respectively.
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5. CONCLUSION

In conclusion, the method of converting tongue clicking sounds to speech is novel in
the field of AAC. However, a higher number of samples and a pre-trained tongue clicking
session before collecting samples might increase the rate of detection. Besides using only
two features (peak size and skewness) other features have yet to be analyzed and used for
training the classifier.
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BIM changes the way buildings are designed and built. In building construction,
simulations are used. From simulations, a BIM user can simulate performance, usage, and
costs. It can be concluded that the use of BIM can integrate all aspects of the building,
namely in terms of architecture, construction, mechanics, etc. The use of a database in
BIM allows designers and contractors to see all development processes from design,
construction to building management. BIM also provides plans, sections, elevations,
details and schedules that can be modeled in 3D. [11].

The construction process can be made, controlled, and displayed better by using BIM,

in addition, there are several benefits of BIM, namely [11]:

a. Three dimensional design visualization to show the reality of the building, thus the
building team and client better understand the design

. Integrated design documents to minimize error

c. The integration of architecture, construction, and mechanics in three-dimensional
forms is easier to understand

d. Computerization means that it is also easy to update the building components.

Can predict and plan the amount of building material

f. BIM allows to explore sustainable strategies for building design and its surrounding

4

There are four main steps in BIM. First, identify the value of using BIM in the
planning, design, construction, and operational phases. Second, create a system for BIM
processing. Third, exchange information from all BIM elements. Finally, make a contract,
communication, technology, and quality control procedures that support the
implementation of BIM [12]. BIM is also classified into five main objectives. First is
gathering information about building, second is generating information about building, third
is analyzing to examine elements of the building and determine the viability for the building,
fourth is communicating information or design about building elements that can be shared
or exchanged, and the fifth is realizing to make or control or develop the building
element using the previous information [12].

Some people occasionally mistaken Computer Aided Design (CAD) with BIM. CAD
is one component that can form BIM. It's just that there is no integration between data in
CAD or separate data. BIM sees buildings not only as data, but as integrated systems, so
that the data will be connected to each other and stored in the same location. The
difference between CAD and BIM is shown in Fig. 4 [11]. The picture shows no differences
between components of CAD and BIM, but the arrows should be noted. On the CAD side,
it means all the components are independent and part of CAD Project. On the BIM side, all
the components are integrated in BIM.

In the BIM modelling process, there is a stage of accomplishment of the design stage.
This phase level is called the Level of Development (LOD). Level of Development (LOD)
Specification is a standard that can be used by someone engaged in industry related to the
building with the aim of explaining the stages of BIM development in the design and
construction process, so that users can define their project will meet what level of LOD.
Model authors can delineate what their models can be depended on for and let users o1
customers recognize the ability and the limitations of the models, based on LOD. Thus LOD
is not defined by design phases, but vice versa, the design phase is defined by LOD [9]. This
research used LOD 300, which means the model element is depicted graphically in the
model as a system, object, or specific assembly in terms of quantity, size, shape, location,
and orientation. Non graphic information is included in the model elements. The quantity,
size, shape, location, and orientation of the designed elements can be measured directly from
the model without referring to non-model information such as notes or
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Table 4: Cantilever performance for different PZT length

Height Length Resonance  Resonance Output Output

(mm) (mm) Frequency Frequency Voltage power
(theory) (simulation)

0.16 11 280.30 260 2.625 0.287
0.16 16 132.50 130 3.481 0.505
0.16 21 77 81 5.400 1.220
0.16 26 50.20 60 3.053 0.388
0.16 31 3530 40 7.435 2.300
0.16 36 26.17 30 5.728 1.367
0.16 41 20.20 30 2.444 0.248

Figure 5(a) shows the frequency response for voltage. As the length of the piezoelectric
increases, the resonance frequency shifts towards left side of the graph where it illustrates
that the resonance frequency decreases. This is due to the fact that when the length of the
PZT increases, the stiffness decreases. Thus, the resonance frequency shifts to a lower value.
Varying the length can also affect the output voltage and output power. Output power versus
resonance frequency is plotted in Fig. 5(b) for different lengths of PZT to show that varying
the length can also affect the output power. The maximum power is obtained at the length
of 31 mm with an output power of 2.3 mW.
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Fig. 5: (a) Resonance frequency vs output voltage, and (b) Resonance frequency vs
output power for different PZT length.

In summary, the optimum length of the piezoelectric that is suitable to harvest energy is 31
mm because it produces a high voltage of 7.435 V and high output power of 2.3 mW with
moderate resonance frequency value of 40 Hz.
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3.2 Feature Extraction

A total of 15 features of speech that are related to speech timing patterns, amplitude
modulation, zero crossing and peak detection were extracted.

a. Speech Timing Pattern (Transition Matrix)

Audio consisting of voiced, unvoiced, and silence segments were marked as 1, 2, and 3,
respectively. The variation happens during the timing pattern of the speech. Here, the
variations were captured in in the form of transition from one state to another state.
Interestingly, these states were interchangeable depending on the set of probabilities
concerning the states. The probability is simply estimated using a discrete-time Markov
process as further discussed in [6]. The transition matrix elements were sequenced into one
row vector {t11, t12, t13, t21, t22, 123, t31, t32, t33}. For example, t12 represents the
probability of transitioning from the voiced state to unvoiced state within one signal. Only
pause and voiced transition parameters, which are {t11,t13,t31 and t33}, were used hereafter
due to the fact that they are most related to the tongue clicking sound.

b.  Root Mean Square Amplitude Modulation (RMS AM)

The envelope of the waveform was determined based on the analysis of the root mean
square amplitude modulation, also known as ‘the square-law envelope detector’, as shown
in Fig. 2. The input signal was squared and sent through an averaging represented by a low-
pass filter. An averaging is a crude low-pass filter with a gain of 1. By squaring the signal,
the input signal was demodulated using itself as the carrier wave. The square root was then
taken in order to reverse the scaling distortion from squaring the signal and to characterize
a more accurate statistical measure. Seven RMS AM statistical measurements were
extracted for each signal which included minimum, maximum, range, variation, average,
skewness, kurtosis, and coefficient of variation.

q
Lowpass Filter | Down sample (AN}

i’ ()2 L H(ﬂ]) L ‘/(—) ( >§Y(l).em'=lope

Fig. 2: Block diagram representing the square-law envelope detector.

c.  Zero Crossing Rate

Zero crossing rate calculates the value of times in a given time interval/frame that the
amplitude of the speech signal crosses through a value of zero.

d.  Absolute Peak Detection

The MATLAB built-in function for peak detection produced peak detection for both
positive and negative peaks as demonstrated in Fig. 3. For each signal, two features were
gathered. The peak size represents the total absolute peak detection and peak average
represents the average absolute peak.

In summary, the 15 features were:

o 4 features from transition parameters {t11, t13,, t31, t33}

o 7 features from root mean squared amplitude modulation {minimum, maximum, range,
variation, average, skewness, kurtosis, and coefficient of variation}

e Zero-crossing rate

e Peak average and peak size
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the entire enclosure. With decreasing distance between the heating sources, the number of
vortices on the top of the enclosure increased. However, when the two heating sources
were placed on two opposite walls, several big standing vortices were observed.

As isothermal lines in Fig. 9 illustrate, when the distance between the two sources
decreases, hot air above hot source mixes well with cold air and so, the cold source and the
cold air fails to penetrate the enclosure. As a result, a more uniform temperature
dissemination occurred in the enclosure. When the two sources were placed on two
opposite walls, hot air above the hot source does not mix well with cold air beside the cold
source and the cold air could penetrate the enclosure such that low temperature fluid on
the bottom of the enclosure assembled with the high temperature fluid on the top of the
enclosure. Therefore, the air temperature became less uniform compared to when the two
heating sources were placed on a single wall. As illustrated in Fig.10, the rate of heat
transfer from cold source to hot source was estimated in terms of mean Nusselt number.
As Fig.10 shows, with increasing distance between the sources, the rate of heat transfer
from heating sources into the enclosure declined, but these changes were negligible
possibly due to decreased velocity parameters in the enclosure.

H3=04H

H3=02H

H=0H b |

placed on two
opposite walls
H=02H

Fig. 9: Isothermal (right) and stream (left) lines in different positions of
hot and cold sources (Ra=10'").
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1.984; thus it rejects the null hypothesis (Ho) and accepts the alternative hypothesis (Hi).
Also, it is supported by p-value in Table 4 which shows that the value is under 0.05; thus,
it rejects the null hypothesis (Ho) and accepts the alternative hypothesis (Hi). Therefore, it
can be concluded that the slope of the regression line (B) is greater than zero, and the
independent variable in the form of student's satisfaction level is useful to obtain a better
students’ grades in programming course.

Table 3: Regression Statistic

Regression Statistic
Multiple R 0.197063581
R Square 0.038834055
Adjusted R Square 0.02993437
Standard Error 23.33998462
Observations 110
Table 4: Regression Slope Test
Standard
Coefficients Error t Stat P-value
Intercept 50.46542553 9.586257887 5.264351 0.000000721
Students’ Satisfaction Level 0.281914894 0.134958101 _ 2.088907 0.039066039
Table 5: Consensus Matrix
Strongly S N Strongly No
No. Questions Disagree ?;)“ gree 3/gl)ee Agree Response
%) > B (D) D)
1 Ha_ve you ever heard of Greenfoot and 45.83 25 2202 417 208
Alice?
Do you understand the concept of
2 programming by using Greenfoot and 0 27.08 68.75 417 0
Alice?
Do you understand the concept of
3 progtamming by self-study? 1042 3542 4375 625 417
Do you agree if learning
programming  does not  need
4 visualization like Greenfoot and 31.25 301875 0 0
Alice?
Do you find it confusing when
5 learning programming using Green 16.67 52.08 3125 0 0
and Alice for the first time?
Do you find it helpful learning
programming using Greenfoot and
6 Alice to understand the concept of 0 2917 625 8.33 0
programming?
Do you understand if-else well using
7 Alice and Greenfoot? 4.17 20.83 68.75 6.25 0
Do you understand looping well using
8 Alice and Greenfoot? 6.25 35.42 50 833 0
9 Do you understand the use of function 625 2202 625 833 0

well using Alice and Greenfoot?

Significant testing is generated to calculate the contribution of students‘ satisfaction
level to visual learning given by lecturer through Alice and Greenfoot and correlate it with
students’ grades at end of semester. From the analysis result, the independent variable that
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barrier hindering the contact between the active sites and other Pb>* ions thus resulting in a
slower adsorption rate. Based on this result, further adsorption experiments were all
conducted in 2 hours.

Regarding initial concentration, the graph suggested that this factor induced a
downward trend to the adsorption of Pb (II) at a fixed EG dosage (Fig. 3b). The efficiency
dropped from 81.6% to 26% as the concentration increased from 100 ppm to 600 ppm. At
low initial concentration, increased availability of adsorption sites could easily bind the Pb
(1) ions [3]. As the concentration of Pb>* ion in the solution was higher than the
adsorption capacity of the EG, the removal efficiency started to drop. By contrast, the
increment of adsorbent dose from 1 g to 6 g/l increased the percentage removal of Pb (II)
from 45.2% to 89% (Fig. 3c). The efficiency of lead uptake steadily rose with as the
adsorbent dose increased from 1 g/l to 3 g/l but further addition of EG up to 6 g/l just
afforded a slight enhancement in percentage removal. It can be explained that increasing
the adsorbent dose provided a greater amount of active sites to capture metal ions thus
allowing higher treatment efficiency.

The relationship between adsorption of Pb?>* and the pH value of the solution is
presented in Fig. 3d. It can be observed that variation of pH value between 2 and 8 did not
significantly alter the Pb?>* uptake on EG while the adsorption was much more favoured in
strongly basic solution, as evidenced by a steady increase (from 74% to 97%) in removal
efficiency in relation to increased pH value of 10 and 12. In more basic condition, the
decreased competition of H* led to an increase in the adsorption of lead ions. Justification
for that could be the protonated surface functional groups and severe competition with the
adsorption of lead ions caused by excess H" at low pH values [22]. At the pH of 12, the
removal percentage achieved its highest level of almost 97%, possibly owing to the
combined effect of adsorption and precipitation [3].
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Fig. 3: The effect of adsorbent dosage (a), the initial concentration (b), the contact time (c)
and the pH (d) on the removal efficiency of Pb (II) using EG.
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Figure 7 infers that the output of the coupling transformer is stepped to the voltage
level of 415 V and the per phase voltage is 230 V. The output phase current is 1.2 A and
the output line current is 1.2 A as the transformer is in Delta-Star connection.

3. CONTROL SCHEMES FOR MCAEB Q-ZSI FED GRID-
CONNECTED PV SYSTEM

The inverter control schemes such as grid synchronization, MPPT control algorithm,
DC-link voltage control and the power management control with the current control are
operated together to perform the closed loop control operation of the proposed grid system.
The schematic diagram of the grid-tied PV system is presented in Fig. 8. The fuzzy based
grid controller with a modified voltage controller using the linearized capacitor voltage
control is proposed and the fuzzy current controller is utilized for power management
control.

3.1 Grid Synchronization

In a PV grid system, the grid synchronization is to be considered in which the phase
angle, voltage magnitude, and frequency of grid-tied inverter must match with that of the
grid standards. The phase angle and the grid frequency estimated by the three-phase
phase-locked (PLL) loop provides the proper operation of the inverter control algorithm.
The PLL technique based on the synchronous reference (SRF) frame method determines
the grid phase angle (8) accurately and the structure of the PLL to perform this work is
portrayed in Fig. 9(a).
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Fig. 8: Schematic diagram of a PV powered grid-tie system.

In the dqo transformation block represented in Fig. 9(a), the three-phase grid voltages
(Vabe_gnia) and the inverter current (Labe_imv) are transformed into d-q axis quantities. The
inverter currents (Lac inv) and grid voltages (Vabe gria) are filtered out and are passed to the
dqo transformation block for transferring into dqo quantities. The transformed dqo
quantities such as Va Vg and Ia I are portrayed in Fig. 9(c) and 9(d). The estimated PLL
phase angle (0) and the grid frequency identified are displayed in Fig. 9(e) and 9(f). The
grid phase angle (0) is estimated for the normal grid conditions and the estimated grid
frequency is found to be 50 Hz, which closely matches the grid standards provided in
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different tongue clicking patterns. Thus, for database A, five different tongue clicking
patterns from a single person were recorded using a TASCAM DR-05 with a 44.1 kHz
sampling rate. The patterns differed based on the number of clicks but with consistent
pauses. For example, pattern one is one clicking, pattern two is a double click, and so on.
We collected 30 recordings for training data and 30 recordings for development data to
validate the classifiers trained using the training data. To further validate the classifier, we
collected 15 recordings from 5 different people where each recorded three patterns of tongue
clicking. Table 1 shows the number of recorded tongue clicking patterns. The recordings
were made in a closed room with each sound being recorded within 10 to 40 seconds
depending on the tongue clicking patterns.

Table 1: Database for collected tongue clicking patterns

Clicking Number of Number of Number of Number of test
pattern clicks training data development data
data
Pattern] (P1) 4 10 10 5
Pattern2 (P2) 1 10 10 5
Pattern3 (P3) 5 10 10 5

Figure 1 shows the recorded tongue clicking sound for five different patterns. Speech
signals were edited manually using Audacity and saved as a separate .wav files labeled P1_1
to P1_10 and repeated for all P2 and P3 recordings. In the pre-processing stage, each speech
signal can be decomposed in the form of voiced, unvoiced, and silence segments. Each
signal was then divided into 40 ms frames to satisfy quasi-periodic analysis where each
frame was determined to be either a voiced, unvoiced, or silence segment using the method
in [8].

“w) e = &

- S —

(a)

(b)

-+

()

Fig. 1: Tongue clicking signals for each pattern. (a) P1, (b) P2, and (c) P3.
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Microgrid harmonic spectrum of injected voltage and current with filtering conditions
are shown in Fig. 11 (a) and (b). It is seen that injected voltage and current are -35.87 dB
and -35.76 dB, respectively. So, the microgrid output THD voltage and current are 1.61%
and 1.62%.

THD: -35.87 dB

-,

o 50 100 150 200 250 300 350 400 450
Froquency (Hz)

(@)

THD: -35.76 dB

© 50 100 150 200 250 300 350 400 450
Frequency (Hz)

Fig. 11: FFT analysis for microgrid (a) voltage Va and (b) current (Ia).

Figure 12 shows the microgrid magnitude and phase waveform. In this case, the
systems are used the switching frequency of 10 kHz, duty cycle 85%, sample per cycle of
3240 and microgrid fundamental frequency of 55 Hz. It should be noted that the microgrid
voltage phase angles with the filtering condition are V-V, of 4.39°, V},.-V,, of 124.50°,
V,.q-Vap of -115.78°, correspondingly. The without-filtering condition, the inverter output
voltages are V,-Vy, of 34.39°, V.-V, of 154.50°, V.-V, of -85.78°, respectively.
However, the magnitude and phase of the LCL output phase to ground V. is almost the
same as [g;c.

T T ™ T m T T T
o om2  oos  ome  ows  an ooz oew oo oo om
Time (5)

Fig. 12: The microgrid output voltage magnitude and phase.
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b) Null
c) Distrust
The goal is to determine the trust status for each record (8583 records) in the dataset.
Then, the actual trust status suggested by users is compared with the predicted trust value
obtained by the proposed method. Based on the comparison, the accuracy of the proposed
method can be determined. In this study, the curve membership function and the Max-min
fuzzy inference method were used. Finally, in defuzzification phase, the mean center
method is used to obtain the final result. The overall structure of the fuzzy system is

demonstrated in Fig. 7.
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T
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“SessionCount (3
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Trust 3

System FuzzyTrust: 3 Inputs, 1 outputs, 38 rules.

Fig. 7: The overall structure of the fuzzy system.

Based on the histogram data related to the parameter support, the fuzzy sets of the
fuzzy input variable support are in the form of a parabola (Quadratic function curve) that
is shown in Fig. 8. The no-support fuzzy set is a type of zinf that has a membership=1 for
the value=0. There is an overlap between ok-support and no-support in the interval [0,
0.001]. Additionally, the ok-support fuzzy set is a type of smf that has a membership=1 for
the value greater than 0.001; refer to Fig. 8.

0 oo 062 00 00k 005 006 007 008 009 01
support

Fig. 8: The fuzzy sets of the fuzzy input variable support.
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The peak traffic hour was selected for the equipment installed during data retrieval. By
combining with a set of video cameras to capture the type of passing vehicle, the
correlation of the passing vehicle type and the micro tremor data was obtained.

nncsesn @ @

Fanny Futsal Stadium

sesnan Regency i@ 1

Fig. 4: Map of the study location.

/ (a) Placement model for equipment

(b) Equipment installation during the research

accelerometer

Fig. 5: Installation of the accelerometer in the field.

3.3 Geopsy

This software, which is popular in the geophysics field, processes the field
investigation data obtained from acceleration recording. When the data processing is
running, several windows appeared that indicated the three-directional signal obtained
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Fig. 2: Shortened PSI circuit of the 3® microgrid connected ESG systems.

Considering a positive definite function [5] as demonstrated in Eq. (11).

eel an
U=~
‘Where e is the error array highlighted in Eq. (11).
_[e - [}"1 - Y1] 12)
e= il
[62] Y2— Y2

where, y'; and y’, are the following references of y, and y, respectively. At first,
assuming no disturbances, such as m;= m,= 0: Applying Eq. (8), U is the first-time
derivative exposed in Eq. (13).

dy;
d_U ot a& A11Y1 — Q12Y2 — X1 (13)
dt dys

ar a21Y1 — Q22)2 — X2

The finding of the stability of the Lyapunov function method must be a negative
function as given in Eq. (14).

a 1)
v —eTte

_[. O 15)
= [01 wz]

where, ¥,and 1), are the positive quantity. Comparing Eq. (13) and (14), the control
variables are resolved as followed by Eq. (16) and (17).

i

dy
X1 = d_tl — @Y1 — Y, +Pie; 16)
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SRR

Fig. 20: (a) Input voltage (b) firing pulses (c) boost voltage (d) inverter voltage (e)
filtered line voltage and current (£) filtered line currents (g) gate pulse (h) grid reference
signal and inverter current (i) transformer output voltage (j) grid injected current.

5. CONCLUSION

In this paper, a single-stage MCAEB q-ZSI fed PV grid system is presented and
discussed in detail with the closed loop operation of the system. The overall system has
been simulated in MATLAB/Simulink with constant irradiance levels. Under such
working conditions, the fuzzy voltage controller adjusts the shoot-through duty cycle of
the gate pulses and regulates the boost factor so as to keep a constant DC link voltage.
Thus the input side disturbance is not transmitted to the inverter AC side without affecting
the grid current injection. The steady-state DC link voltage is attained by the fuzzy voltage
controller at 0.2 s and the fuzzy MPPT provides a good tracking performance and it tracks
the reference voltage at 0.54 s. The response of the current controller is excellent and the
time taken for the steady state attainment of real power is 0.51 s. From the simulation, the
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parameter investigation like the variations in the boost factor, Ds, real power, reactive
power, the power factor and the harmonics in the current injection are determined and
THD in the output voltage of the proposed inverter is found to be 1.104%. Finally, a
hardware setup of a PV powered grid system with MCAEB q-ZSI acting as the grid-tied
inverter is developed and implemented in the laboratory. The prototype model is tested for
a uniform input condition and the tested results are validated with the simulated results.
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menghasilkan tenaga yang lebih besar. Reka bentuk yang mempunyai ketinggian dan
panjang berlainan juga telah diuji dengan menggunakan bahan piezoelektrik yang sama.
Oleh itu, projek ini akan menghasilkan simulasi piezoelektrik MEMS yang sesuai
digunakan bagi alat elektronik berkuasa rendah. Hasil simulasi menunjukkan dengan
panjang 31 mm dan ketinggian 0.16 mm, piezoelektrik PZT ini menghasilkan voltan
maksima sebanyak 7.435 V dan tenaga output maksima 2.30 mW pada frekuensi resonans
40 Hz.

KEYWORDS: MEMS; piezoelectric energy harvester; PZT thin film

1. INTRODUCTION

Recently, researchers have shown increasing interest in wireless sensor networks
(WSN). Wireless sensor networks have gained attention through many applications such as
in industrial, medical, and military [1]. WSN has many advantages to the consumer because
it is easier, costs less, has faster data transfer, and uses low power to save energy. However,
one of the problems encountered while using WSN is that it requires a battery to supply
power to sensor nodes, and that this battery presents limited capacity and limited life span.
Thus, the battery will negatively affect the performance of WSN. The best solution for this
problem is to get a continuous supply of energy from the environment or by harvesting
energy. Energy harvesting is the term used to describe the process of converting ambient
energy to electricity to power small electronic devices. Energy harvesting can contribute
both environmental benefits and new technological opportunities. It produces an
environmentally friendly device, it reduces the cost, and it is easy to use. Energy harvested
from the surrounding environment can be used to run electronic devices directly to replace
batteries for future use. There are three potential sources for energy scavenging: solar, wind,
and vibration energy harvesting. For vibration energy harvesting, there are three
mechanisms to generate power: piezoelectric, electrostatic, and electromagnetic [2].
Mechanical vibration energy has a greater advantage in energy harvesting through WSN
while solar and wind energy may not be suitable choices because of limited access to energy
sources.

The technique to harvest energy through electrostatic vibration is by converting kinetic
energy to electrical energy by using a capacitor [3] while for electromagnetic vibration
energy it can retrieve energy and generate voltage from the movement between a coil and a
magnet [4]. Most researchers have widely used piezoelectric vibration energy scavenging
because of the device’s small volume. It is capable of generating electrical voltage when
mechanical stress is applied. In addition, electrostatic and electromagnetic vibration energy
scavenging are not the best choices because electrostatic requires a higher frequency than
piezoelectric while electromagnetic has a complex design.

Piezoelectric energy harvesting is one of the effective methods for harvesting available
ambient energy. Piezoelectric energy harvesting is able to transform the applied strain
energy into ambient electric energy or the ability to convert the mechanical vibrations into
electric energy. Piezoelectric thin films are usually fabricated in the form of a cantilever
beam. One of the advantages of piezoelectric thin film is its compatibility with micro-
electromechanical system (MEMS) [5]. Thus, the design and simulation of piezoelectric
MEMS energy harvesting is proposed in order to reduce the cost, lengthen the operating
life, and provide silicon compatibility. The aim of this project is to design and simulate a
MEMS piezoelectric energy harvester. The energy harvester was formed using Piezoelectric
(PZT-5A) as the piezoelectric material, silicon as the substrate layer, and structural steel as
the electrode layer. The rest of the paper is structured as follows. Section 2 describes the
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2.2 Preliminary Analysis

Predicting the traffic state of a road is a very delicate task because traffic congestion
is a dynamic event. Traffic conditions depend on several components such as the time of
day, the day of the week, and the road location. Therefore, in the development of a reliable
system able to forecast the congestion state, we should take into account the different
traffic changes. To achieve our purposes, we analyzed some statistics using our data. We
computed the average speed of the cars in different places and in different periods of the
day to discover the relationship between speeds, time periods, and places including
highways and freeways. We provide Fig. 2 and Fig. 3 to explain the traffic speed changes
along a journey in two different chosen study areas.

sy
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-
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Fig. 2: Comparison between the average vehicles' speed measurements on the first
week of March on the same freeway in (a) 2014 and (b) 2015.
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Fig. 3: Comparison between the average vehicles' speed measurements on the first
week of March on the same highway in (a) 2014 and (b) 2015.

The preliminary analysis presented in Fig. 2 and Fig. 3 were performed on a freeway
linking Sfax and Sousse cities and for one of the most congested highways in Sfax city
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4. CONCLUSION

The proposed control system has been successfully designed and implemented to
move the wheelchair in four directions or to stay in same position based on a patient's head
tilting. This work is useful to support people with QP or disabled people by providing
alternative means to control the wheelchair by the movement of the head. The system also
provides a safety mechanism to prevent collision on a range of 50 cm in case of backward
movement of the wheelchair. The system has a very effective performance and high
accuracy, which is about 97.5%.
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In this model, three damping functions f,,f;,f, are added to k- equations. These
functions become small in low Reynolds areas and tend to 1 in high Reynolds areas.
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2.1.3 Boundary Conditions

Generally, boundary conditions to solve the equations are as follow:
On the enclosure's walls:

u=v=k=0
6v
o=
C,»?

Temperature boundary conditions consider constant on hot and cold surfaces:
T=Tx

y—0

T=T.
For adiabatic walls:
oT
— .= 0
oy
JT

=0

x=0

2.2 Solution Procedure

The equations that have already been derived can be used to calculate temperature
field and velocity parameters. To conduct calculations in this study, the finite volume is
used to discretize the partial differential equations with structural grid [24,25]. A QUICK
scheme is employed for the convection terms in the momentum equations and in the
thermal energy equation. The convection term in the turbulence transport equations is
discretized using the hybrid upwind-central scheme. To increase the accuracy of
discretization, a second order Van Leer accuracy method is used [26]. In addition, it

233





OEBPS/image/ALL_20-Papers222.png
IIUM Engineering Journal, Vol. 20, No. 1, 2019 Mahmud et al.

2. MATERIALS AND METHODS
2.1 Materials

Heptane (99%), K2COs, Na2SO4, hydrochloride acid reagent (37%) were supplied by
Merck. 10 grease samples were tested. Eight samples were obtained from Tenaga Nasional
Berhad Research, of which 3 were OEM-recommended and 5 were non-OEM-
recommended for use in their electric power distributors. However, the brands of the greases
are confidential and the terms ‘OEM’ and ‘NOEM’ denote OEM and non-OEM
recommended greases, respectively, which are all followed by numbers. The final 2 samples
were non-OEM recommended greases proposed by Universiti Malaysia Pahang and are
denoted by Prop and followed by numbers.

2.2 Thermogravimetric Analysis

Evaporation of volatile components and decomposition indicate the stability of the
grease. The samples were analyzed using a TA Instruments TGA Q500 based on the ASTM
E2550 method. The analysis was conducted under inert conditions using nitrogen gas
blanketing. A few milligrams of sample were put in a pan and heated under a 10 °C/min
program from ambient temperature to 800 °C. The TGA analysis under isothermal
conditions at 150°C was also carried out for 3 hours to estimate the grease ageing. The data
was integrated via QNX/Platinum™ software to generate plots of weight and derivative
weight lost versus temperature.

2.3 10-Day Heating

As an extension to the thermogravimetric analysis, the stability of the grease samples
was further studied by observing their weight lost in an oven from 50 °C to 150 °C for 10
days. The samples were also graded by penetration and bleeding tests.

2.4 Dropping Point and Fire Test

The first drop of grease liquid at a particular temperature was determined manually
following the steps described in ASTM D556 using 2 thermometers, a Pyrex tube, fabricated
cups, and an oven. The samples were put on the internal wall of the cup while the
thermometer was inserted into a tube inside the same cup without touching the sample. The
other thermometer was put outside the cup but inside the oven. The temperature of the oven
was increased at 2 °C intervals. Ten minutes were allocated to allow the samples to reach
the desired temperature. As the grease dropped, the experiment was stopped and one third
of the temperature difference between tube and oven was calculated as the variance of the
dropping point. The test was repeated three times. The droplet was further tested for
flammability using a Bunsen burner and a glass rod at ambient temperature. After 5 seconds
of being in the flame, the presence (or lack) of a fire or flash was observed and recorded.

2.5 Oil Bleeding Test

AN SKF Grease Test Kit was employed to analyze oil bleeding of the samples as per
ASTM D4950. A quantity of 0.5 g of grease was put on a piece of blotter paper. After two
hours at 60 °C, oil that was released from the sample appeared as stain on the paper. The
area of the stain was measured and the values were then interpreted according to NLGI
standard. Fig. 2 illustrates the test.

2.6 Penetration

The consistency of the grease was measured using the cone penetration test (ASTM
D217). The cone was dropped into the grease by a Koehler K19500 Penetration Test and
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ABSTRACT: With increasing members in social media sites today, people tend to share
their views about everything online. It is a convenient way to convey their messages to
end users on a specific subject. Sentiment Analysis is a subfield of Natural Language
Processing (NLP) that refers to the identification of users” opinions toward specific topics.
It is used in several fields such as marketing, customer services, etc. However, limited
works have been done on Persian Sentiment Analysis. On the other hand, deep learning
has recently become popular because of its successful role in several Natural Language
Processing tasks. The objective of this paper is to propose a novel hybrid deep learning
architecture for Persian Sentiment Analysis. According to the proposed model, local
features are extracted by Convolutional Neural Networks (CNN) and long-term
dependencies are learned by Long Short Term Memory (LSTM). Therefore, the model can
harness both CNN's and LSTM's abilities. Furthermore, Word2vec is used for word
representation as an unsupervised learning step. To the best of our knowledge, this is the
first attempt where a hybrid deep learning model is used for Persian Sentiment Analysis.
We evaluate the model on a Persian dataset that is introduced in this study. The
experimental results show the effectiveness of the proposed model with an accuracy of
85%.

ABSTRAK: Hari ini dengan ahli yang semakin meningkat di laman media sosial, orang
cenderung untuk berkongsi pandangan mereka tentang segala-galanya dalam talian. Ini
adalah cara mudah untuk menyampaikan mesej mereka kepada pengguna akhir mengenai
subjek tertentu. Analisis Sentimen adalah subfield Pemprosesan Bahasa Semula Jadi yang
merujuk kepada pengenalan pendapat pengguna ke arah topik tertentu. Ia digunakan dalam
beberapa bidang seperti pemasaran, perkhidmatan pelanggan, dan sebagainya. Walau
bagaimanapun, kerja-kerja terhad telah dilakukan ke atas Analisis Sentimen Parsi.
Sebaliknya, pembelajaran mendalam baru menjadi popular kerana peranannya yang
berjaya dalam beberapa tugas Pemprosesan Bahasa Asli (NLP). Objektif makalah ini
adalah mencadangkan senibina pembelajaran hibrid yang baru dalam Analisis Sentimen
Parsi. Menurut model yang dicadangkan, ciri-ciri tempatan ditangkap oleh Rangkaian
Neural Convolutional (CNN) dan ketergantungan jangka panjang dipelajari oleh Long
Short Term Memory (LSTM). Oleh itu, model boleh memanfaatkan kebolehan CNN dan
LSTM. Selain itu, Word2vec digunakan untuk perwakilan perkataan sebagai langkah
pembelajaran tanpa pengawasan. Untuk pengetahuan yang terbaik, ini adalah percubaan
pertama di mana model pembelajaran mendalam hibrid digunakan untuk Analisis
Sentimen Persia. Kami menilai model pada dataset Persia yang memperkenalkan dalam
kajian ini. Keputusan eksperimen menunjukkan keberkesanan model yang dicadangkan
dengan ketepatan 85%.
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Figure 4(a) illustrates the simulated output voltage as a function of vibration
frequency. The voltage is maximum at a specific frequency where it is called the
resonance frequency. In low frequency applications, it is desirable to achieve the
resonance at low frequency as well as getting sufficient output voltage at that point of
frequency. PVDF has the lowest resonant frequency, which is at 40 Hz only. However, as
PVDF is a kind of piezoelectric polymer, it has much lower piezoelectric constants. This
explains the small amount of its voltage output, which is only 0.41V. At 312 Hz, PVDF
has the second resonant frequency but the output voltage is still low, which is 0.67 V.
PZT-5H has the second lowest resonant frequency, which is at 141Hz, with the highest
maximum output voltage of 4.1V. Barium sodium niobate yields output voltage of 7.9V at
256 Hz, and lastly at 356Hz aluminium nitride yields the output voltage of 6.7V. Hence,
PZT-5H was chosen as the piezoelectric material due to high output voltage of 4.1 V at
low resonant frequency of 141 Hz.

The electrical power output was then measured as a function of the electrical load
resistance as shown in Fig. 4(b). An acceleration of 1 g was applied, vibrating at the
materials’ respective resonant frequencies. For the range of 0.1 to 100 kQ, the peak power
of 0.65 mW was harvested for PZT-5H material.
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Fig. 4: Comparison of different materials’ (a) voltage output as a function of
frequency, (b) power output as a function of electrical load resistance.

Based on the simulations, the PZT-5H is chosen to be the most suitable for this
application. The decision was made based on its capability to achieve a targeted voltage of
3V at a lower resonant frequency as compared to other materials. To achieve its resonant
frequency of 141 Hz, large excitation is needed in order to achieve the desired voltage
output. Human movements are only able to generate low frequency vibrations between 0.1
Hz to 25 Hz [19], thus we incorporated the rotational motion of an eccentric motor with
the linear motion from a cantilever beam (hybrid kinetic) to produce an attainable output.
This can be done with the plucking technique, whereby the low frequency excitation is
coupled into a transduction mechanism that operates at its natural frequency [17].
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out by Ji [19]. As we can see in Fig. 4, the present model is in good agreement with the
others in reference. As the results indicated, the present model is potent to simulate flow in
the enclosure at the turbulent and transient stages.
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Fig. 2: Variations in the average Nusselt number of heating sources with constant
temperature according to changes in Rayleigh number.
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ABSTRACT: Crack propagation until the fracture is an important criterion to predict a
structure service life. In order to increase the latter, the cracked component needs to be
repaired or replaced. In the present study, a finite element analysis has been carried out
to investigate the effects of adhesive thickness, patch thickness and crack length on
passive repair performance of a center-cracked rectangular aluminum plate under mode-I
loading condition using ANSYS package. A comprehensive parametric study shows that
the stress intensity factor is influenced by the patch thickness, patch size, adhesive
material, and adhesive thickness.

ABSTRAK: Dalam mekanik fraktur kebanyakan minat tertumpu kepada faktor keamatan
tekanan, yang menggambarkan medan tegasan tunggal di hadapan tip retak. Dalam
kajian ini, analisis elemen terhingga tiga dimensi telah dijalankan untuk memahami
kesan ketebalan pelekat, ketebalan patch dan panjang retak pada prestasi pembaikan
pasif plat aluminium segi empat tepat retak di bawah keadaan mod-I menggunakan pakej
ANSYS. Kajian parametrik yang komprehensif menunjukkan bahawa faktor intensitas
tegasan dipengaruhi oleh ketebalan patch, saiz tampalan, bahan pelekat dan ketebalan
pelekat.

KEY WORDS: Stress intensity factor, center crack, composite patch, adhesive, finite
element.

1. INTRODUCTION

A structure can be damaged by low energy effects and initiated cracks in its inner
layer which may propagate and cause failure of the structure. Damages such as
delamination, notch and crack in various fields of engineering are inevitable especially
in aerospace field and these damages are mostly due to fatigue, corrosion and accidents.
For the repair of such damaged structures, composite patches have been widely used
and it was proved effective. Numerous studies have been reported in this type of passive
structural repair in the past four decades.

Much of the earlier numerical work, reported in the literature, was based on
FRANC2D/L finite element (FE) code. Circular notch in aluminum 2024-T3 plate
repaired with a graphite/epoxy composite patch was investigated using that code [1]
where the developed geometry of the plate and patch were not carried out using 3D
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a. Model room consists of walls, floors, and ceilings. Figure 20 shows the result of
making a room model. The room model has the shape and size in accordance with the
actual room in the real world because the room model is made based on the data point
cloud of the room itself.

b. The assets model is created from Revit family templates that are resized and shaped
according to asset point cloud data. This could be a model that is being built real
circumstances. Figure 21 is an example of a successful asset model.

Ceiling

Wall

Floor

Fig. 20: The result of making a classroom model with Autodesk Revit
using Revit Project.

Fig. 21: The result of making a desk model with Autodesk Revit
using Revit Family template of table.

The accuracy of asset modelling is the result of the resolution of the laser scanners
used. The higher the resolution used, the easier and more accurate the resulting model.
This study used a resolution of 12.5 mm (the overall size of 12.5 mm on each side of the
model). In addition, objects smaller than twice the resolution (25 mm) cannot be modeled
because the shape is not recognizable. For example, an Electronic Total Station (ETS) was
attempted to be scanned with TLS. Because ETS has so many components that have a size
under 5 cm or the resolution of TLS, then the result is hard to be identified. Figure 22 is an
example of an unidentifiable ETS point cloud.
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serta mengurangkan kehilangan dinamik dan statik suis. Ia juga mengurangkan gangguan
harmoni frekuensi tinggi dan memperbaiki ketidak-seimbangan sudut fasa. Skim tapisan
signal keluar yang rendah pada LCL inverter ini direka bagi mengurangkan total
gangguan harmoni sebanyak 1.62%. Litar PSI ini direka dan disimulasi menggunakan
perisian MATLAB. Dalam sistem yang dibangunkan ini, 8 kVDCvoltan masuk, 50Hz
frekuensi mikrogrid, 10 kHz frekuensi suis angkutan dan 0.85 indeks modulasi telah
dipertimbangkan untuk kegunaan. Teknik baru modul suis PSI mikrogrid bersambung
yang dicadangkan ini mempunyai kepentingan dalam menstabilkan kuasa dan
memperbaiki kecekapan sistem keseluruhan sebanyak 95.52%.

KEYWORDS: PSI; PLL; current controller; PWM controller; inverter switching topology;
output LCL filter; microgrid

1. INTRODUCTION

A microgrid is a small area power transmission and distribution system that is
connected to three-phase synchronous inverters. These are well known to simplify ESG
and universally create sustainable power usage [1,2]. Generally, the PLL-based current
controller topology is used to control the reactive and active power flow of microgrid
systems as described in [2]. The study of current and voltage control strategies of the 3@
microgrid-connected, phase-synchronous inverter system is detailed in [3]. It is described
as a high voltage and low current microgrid power regulator that is simplified by PLL-
based current regulator or voltage control with PWM system [3]. High voltage and low
current regulator for 3@ microgrid coupled voltage control with PWM are described in,
[4-5]. The regulators are applied synchronously, turning in the reference frame utilizing a
DC regulator, PI regulator or in a-b-c to d-q-0 frame employed deadbeat regulator or
hysteresis regulator. A PLL based current regulator system executed in the synchronously
turning reference frame is designed in [6]. These papers assume the inverter input voltage
from ESG and balance the microgrid voltage and current to microgrid networks. However,
with the improvement of the inverted output current study in the area of a microgrid,
increasing microgrid current and low higher harmonic frequency distortion is the focus of
study.

The voltage source PLL based current regulator for microgrid associated DC to AC
inverters is described in [7-8] and the output LCL filter is detailed in [9-10]. In these
papers, twin synchronous PLL based current and DC voltage regulators are designed and
various types of switching regulator are utilized to create a high voltage and low current
regulator in the case of unstable microgrid circumstances. However, the design techniques
deal with equal unstable (nonappearance of zero order factor) and stable 3® inverter
output LCL filter connection between the PSI and microgrid. A lowpass grid synchronous
LCL filter is involved to decrease the low order harmonic frequency distorted current that
is a 50 Hz fundamental frequency [11]. The inverter DC capacitance of the source side is
improved in injected ripple current. However, it could be complicated to maximize the
size and weight of the system. Alternatively, by including a suitable logic and switching
controller circuit, the energetic power is diverted to additional loading energy elements
[12]. The loading element of the inverter DC source side of the active power of the filter
can carry out a unique low-frequency distorted compensator that is in sequence with the
novel inverter. The total energy from the input inverter side can remain constant by
appropriately monitoring the current of the additional phase terminal [13]. While these
approaches can successfully overpower the input frequency ripple current, the additional
inverter switches and circuits may lead to an increase in cost, power losses, and regulator
difficulty [14].
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The pH value appeared to have more significant impact on the adsorption process on
MEG than on EG. As can be seen from Fig. 7d, an upsurge in percentage removal (from
22% to nearly 100%) was observed with increasing pH from 2 to 8. Accordingly, the
optimal pH condition for adsorption on MEG can be defined in the range of 8-10. It means
that the optimal pH value was shifted to less basic condition after incorporation of
CoFe;04. Compared to EG, adsorption of Pb?>* on MEG in the pH range of 8-10 was
higher (80% vs 96%), which likely indicate the presence of synergistic effect afforded by
CoFe;04, carbon layers and hydroxide species present in the solution.
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Fig. 7: The effects of contact time (a), initial concentration (b), adsorbent dosage (c)
and pH (d) on the removal efficiency of Pb (II) using the MEG.

3.2.3 Adsorption Kinetics and Adsorption Isotherms

The studies of adsorption kinetics and isotherms for MEG were performed in the
similar experimental conditions with EG. The derived model parameters are summarized
in Table 2. The plots for pseudo-first order and pseudo-second order models are illustrated
in Fig. 8a and 8b. In a similar manner with EG, the pseudo-second-order kinetic model
was found to fit well with adsorption data for the CoFe,O4 decorated EG as evidenced by

a high correlation coefficient (R? = 0.9997). The rate constant k; for MEG was found
higher than that for EG (0.0071 vs 0.0058).

Table 1: Isotherm and kinetics parameters for the adsorption of Pb (II) on EG

Pseudo-first-order Pseudo-second-order Langmuir isotherm Freundlich isotherm
Qe(me/e) 6.1404 Qe(mg/e) 18.5529 Qn(emg/e) 68.0272 Kr 0.6208
ki(min!) 00021 ki (min!) 00071 K (L/mg)  0.0109 1m 15212
R? 0.8665 R? 0.9997 R? 0.9936 R? 0.9364
Re 0.1323
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residual activity dropped to 18%. Previous study reported that lipase immobilized on CNBr-
activated—Sepharose 4B retained full activity even after 13 cycles [26]. Huang et al. [22]
reported that the remaining activity of lipase immobilized on the cellulose fibrous membrane
dropped to 30% after 8 cycles. The activity of immobilized enzyme tends to decrease with
repeated use. The loss of activity could be related to the inactivation of enzyme by
continuous use and the leakage of protein from the polymer support. This can be improved
by providing a stronger attachment mechanism in order to increase the recyclability.
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Fig. 6: Reusability of immobilized lipase.

3.7 Storage Stability of Immobilized Lipase

The stability of immobilized and free lipase was compared with respect to storage time.
Both free and immobilized lipases were stored at 4 °C for 35 days then the activities of both
enzymes were determined. The immobilized lipase was found to retain 70 % of its residual
activity after 30 days of storage. On the other hand, after 20 days of storage at 4 °C, the
activity of free lipase solution dropped to 15% of its original activity (Fig. 7). According to
[19] free enzyme solution undergoes rapid reductions in catalytic activity during storage,
making it difficult to recover the enzyme from the reaction mixture after catalytic reactions.
This result shows the great potential of the polymer used in this study as a support for
enzyme immobilization.

100
80
60
40

20

Relative Activity (%)

0 7 14 21 28 35
Storage Time (Days)
—&— immobilized enzyme
—m— free enzyme

Fig. 7: Storage stability test of immobilized and free lipase.
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To convert a scale to a frequency, the following equation can be used:
F,
F==¢ 8
T ®)

Where, F, is the corresponding frequency to scale a, F, is the main frequency of each

wavelet function (the central frequency of which is called wavelet) and A is the sampling
period.

But, in the wavelet transformation, when using a function, the vanishing feature of its
moments is of great importance. The K, moment of a y/(x) wavelet is:

Txky/(x)dx =0 ©)

Therefore, this wavelet has M vanishing moments (VM) if the following equation is true:
[Fy@ds=0 k=012, . m1 10)

It can be concluded from this equation that each wavelet function has at least one
vanishing moment.

In signal processing, another form of WT called Discrete Wavelet Transform (DWT)
is also used. In DWT, transformation and scale parameters are chosen discontinuously so
that:

a=27b=27k an

where j and £ are integers. As a result, with the substitution for @ and b, there is:
J,
V@ =2 @ x—i) 12
Considering the defining equation of a wavelet function, it can be determined that there
are several functions with these features:
3.1 Haar Wavelet Function:
Haar wavelet function is one of the simplest and first wavelets as follows:

1= for0<x<0.5
w(x)=1-1= for0.5<x<1 (13)

0= otherwise

3.2 Morelet Wavelet Function:

Morelet wavelet function is defined as follows:
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visual mempunyai pengaruh yang lebih besar dalam meningkatkan gred pelajar daripada
kaedah pembelajaran tradisional. Kajian lanjut diperlukan untuk mengetahui faktor-
faktor kesan yang lain.

KEY WORDS: Learning Method, Programming Course, Students’ Perspective, Visual
Learning Environment

1. INTRODUCTION

Programming course is one of the compulsory subjects that must be taken in the first
year of diploma and undergraduate students in the information systems study program at
Universitas Airlangga. It is considered the most challenging course. According to Mckee-
scott [1], students perceived that programming courses in the first and second semester are
difficult to understand. Begosso et al. [2] states that the main concern of lecturers is to find
out the effective method or strategies that can help the students understand the course
better. The programming course is a basic course in computer science study program in
university and it is considered as the most difficult course to be learned by the students.
Zumaytis and Karnalim [3] conducted a research about students who studied programming
course and the result stated that some students took longer time to understand the
algorithm which is the main topic of the programming course. Some students required
more detailed information from lecturers than other students. The students were expected
to study the algorithm themselves when they were not in the class session.

In addition, new students face difficulty in debugging and writing code because they
never write code before college. The programming courses are required in the first year
because they are the basic courses before taking more advanced courses. There are many
courses in Information Systems Study Program’s curriculum including programming,
object oriented programming, web programming and mobile programming. In the first
semester, the programming course was called logic programming then in the following
semester there is an object-oriented programming course. The programming courses are
divided into theories and practical programming courses. When the students successfully
understand the theory and practice of basic programming courses, it is easier for them to
understand the rest of the information systems course. This is supported by Law et al. [4],
they taught that one of the key competencies that supported many disciplines were
computer programming skills, especially in engineering and computer science. People
who work in that field must have good programming skills. Learning programming
requires not only intelligence, but also a lot of motivation to learn and practice. Chu and
Hwang [5] agreed that if one of the important goals of learning a programming course is to
build cooperation and collaboration between students while developing the information
system. Although some online forums exist to provide discussion among students, doing
learning activities based on case studies is more needed. Chu and Hwang [5] proposed
assistance to lecturers on how to conduct case studies based on online learning activities.
The results show that the needs of students and lecturers can be fulfilled by the online
learning activities and it is quite helpful to improve the effectiveness of learning.

Challenges faced by lecturers often occur when dealing with methods used to teach
the students. Not all students have learned programming course before, and most of them
have never developed software application before. Ouahbi et al. [6] concluded that there
were researchers who had noted some of the problems faced by students in the
programming courses. They reveal that some of the problems that arise during the theory
and practice of programming learning are codes writing, loop manipulation, and method
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stationary cross-correlation functions of structural responses were evaluated at arbitrary,
fixed time moments. As a result, they had a mathematical form similar to that of the free
vibration of a structure, from which modal parameters of the original system could thus be
identified [7]. Modal analysis, as a non-destructive and efficient test, presents valuable
information for maintenance and economic decision-making with regard to infrastructures,
such as dams [8].

Sun and Ren studied the Koyna concrete gravity dam using time-frequency
localization performance of the wavelet transform and demonstrated the distribution
features of wavelet energy for the dam dynamic response signals under seismic conditions
with various amplitudes. They concluded that wavelet energy was accumulated in the low-
frequency range by increasing the amplitude. They simulated an earthquake with moderate
intensity and analysed its residual seismic bearing capacity. A damage index was proposed
in this context and the overall degree of damage in the dam was determined via defined
formula under the simulated earthquake [9].

Generally, the investigations done on modal analysis with regard to dams have not
been that extensive, but the comparison of coupled and uncoupled modals in vibrational
analysis of concrete gravity dams in the time domain by Samii and Lotfi [10] and the
vibrational analysis of dam-reservoir systems by Calayir et al. can be considered [11].

With the advance of design and manufacturing technology of complicated parts, a
necessity for a reduction of cost and time and also for responding to industrial needs
arises. Therefore, the finite element method is applied for the solution of various
engineering problems in stable, unsteady, linear or nonlinear situations. From among finite
element method software, SAP2000 has been recognized as an accurate research and
practical program in industries and universities due to its computational precision, [12]
ease of access and understanding of function, capability in assembling different parts in a
separate environment, facility of contact between surfaces, and the possibility of dynamic
loading analysis (e.g. earthquakes and water waves) on various structures [12].

Pirboudaghei et al. simulated the Karun 3 dam through numerical modelling and
analysis via the finite element method (FEM) and XFEM-based cohesive crack parts,
sequentially. The dam was also assessed under earthquake excitation. Results revealed the
proper ability of the recommended procedure, despite difficulties of the input effect and
modal interference. The physical differences in the structure, cracking initiation time from
the evaluation of the time-frequency window of the structure response, the exact location
of the crack from a comparison of the intact and damaged crest and central cantilever
vibration modes were made possible by this method [13].

Kourehli introduced an innovative method for damage detection using expanded
mode shapes and extreme learning machine (ELM). The method used the first two
expanded mode shapes and natural frequencies as the input parameters and damage
conditions as output to instruct the ELM model. Moreover, the noise effect on the
measured modal data was surveyed. This approach was applied to three cases, including a
four-span continuous beam, plane steel truss, and four-story plane frame. The results
showed the accuracy and effectiveness of the offered approach using incomplete modal
data. Also, he indicated in the article that this method was an appropriate process for
damage detection despite utilizing noisy modal data [14].

By a general review of the aforementioned context, it can be seen that detecting
structural damage is mainly investigated on simple structural systems, like multi-story
building frames, trusses, etc. In other words, concrete gravity dams, due to their high
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myocardial infarction. Fortunately, sleep apnea is a curable disorder. However, the
majority of patients suffering from it, comprising 6 percent of the whole world population,
remain undiagnosed [1,2].

Polysomnography (PSG) is a standard approach based on comprehensive monitoring
of cardiorespiratory signals during sleep which is used to detect sleep apnea. In PSG the
following vital signals are simultaneously recorded: 1) EEG: electroencephalography; 2)
EOG: electrooculogram, 3) EMG: electromyography; 4) ECG: electrocardiography; 5) air
flow through the nose, stomach, and the chest; 5) snoring and oxygen-rich blood (SPO).
Studying vital signals of the body yields valuable information on bodily behavior. In
recent years, nonlinear methods of analyzing physiological signals have replaced
traditional methods, such as Fourier transport and wavelet transport. This is mainly
because physiological rhythms of the body are nonlinear, chaotic, and unstable. In other
words, the characteristics of physiological signals change with the passage of time and
these changes are not regular. On the basis of the research carried out in this field, when a
bodily disorder occurs, system behavior becomes more predictable and regular while
system disorder decreases. In the past, to analyze sleep apnea, numerous research works
were conducted on different organs of the body, particularly on the heart and its various
parameters such as the number of heart beats. The human brain is the control center of
every bodily activity while, on the other hand, the body’s metabolism influences the brain.
Accordingly, influential factors on metabolism (such as methamphetamine) affect the
cerebral dynamic signals. This study is particularly conducted on subjects with a record of
methamphetamine abuse. According to studies carried out on PSG, especially on bodily
behaviors during sleep, subjects with a record of methamphetamine abuse suffer from
problems such as decrease in sleep time, nonrestorative sleep, decrease in the healthy
functioning of the body, and an increase in mortality rate [3,4].

It is widely believed that sleep apnea is caused by narcotic drugs such as opium,
heroin, and morphine. However, recent studies reveal that methamphetamine, too, can
cause sleep apnea. In December 28, 2012, research was conducted on 535 people addicted
to methamphetamine hydrochloride that revealed 40 subjects were experiencing apnea.
The rate of apnea among the subjects was 7.48 percent [2].

2. METHODOLOGY
2.1 Data Collection

This study is particularly conducted on subjects with a record of methamphetamine
abuse. According to studies done on PSG [5], and especially on physiological behaviors
during sleep, subjects with a record of methamphetamine abuse suffer from problems such
as decrease in sleep time, nonrestorative sleep, decrease in the healthy functioning of the
body, and an increase in mortality rate [6]. To record PSG and analyze sleep apnea, it is
necessary to hospitalize the patient overnight. The data used in this study are stored in the
sleep clinic at Ibn Sina Hospital, Mashhad, Iran. To create this database, 13 subjects
(aging 25+5) were asked to stay overnight in the hospital. All the signals were sampled at
256 Hz which include a four-channeled EEG with four channels, a standard two-channeled
EOG, EMG, ECG, heartbeat, chin movements, left and right leg movements, blood
oxygen, respiration signals, snore signals, and thorax and abdominal signals. The database
that we record for this research includes 13 subjects with 5 (Control Group) CG subjects
whose health has been confirmed by a doctor and 8 (Methamphetamine Group) MG with a
record of methamphetamine abuse.
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was proposed for the reputation reasoning in web services. In their fuzzy system, they
estimated the user behavior, as a ranking factor, on web services based on three
parameters response time, availability, and efficiency. In their study, they considered
response time and availability as an objective aspect of user trust and efficiency as the
subjective aspect of user trust for ranking web services. Additionally, ranking user
behavior based on the above mentioned parameters was considered as a criterion of
reputation and Web services ranking.

In [14], using classical linear regression models, an algorithm was proposed for trust
prediction in the semantic web. Shirgahi et al. [15, 16] used parameters such as the social
network validity, the validity of the number of links in pages, and semantic validity for the
reliability evaluation, and considered the problem space as a cluster of semantic
subnetworks due to the broad span of the semantic network space. The trust value of
elements in each cluster was calculated locally within the cluster and in order to access the
resources outside of each cluster, they calculated the trust of those resources based on their
local trust and the inter-cluster trust. Based on the experimental results, the proposed
method could provide an acceptable estimation for trust in the trust-based web network.

Shekarpour et al. [17] addressed the modeling and evaluation of trust in the Semantic
‘Web. Their method depends on two algorithms: one for propagation, and another for
aggregation. The propagation algorithm uses statistical methods and the aggregation
algorithm is based on the weighting mechanism.

In the previous studies, some of the trust management techniques were distributed in
which the trust value was calculated locally. The main problem of these studies is related
to the low accuracy of the trust calculation and, in some cases, it is not possible to assess
local trust due to the lack of information resources [18].

In this study, the aim is to use a distributed model in a global manner to achieve the
appropriate precision with the acceptable execution time in evaluating trust in the
Semantic Web. In large social networks, the scalability of the trust evaluation will increase
to the acceptance level using the distributed model.

3. PROPOSED METHOD
3.1 The Architecture of the Proposed Method

In this study, user profile datasets are used based on semantic parameters. For this
purpose, based on user profiles, a fuzzy system is firstly provided for the trust evaluation
in the semantic web. Then, the precision of the proposed fuzzy system is investigated for
the trust evaluation. The information collection from user profiles and other quantitative
information obtained about a user can be helpful for the user trust estimation.

In the semantic web, reputation is the amount of popularity or reliability of each user
based on some criteria. For example, if a user has written a lot of documents in the field of
computer science, he/she is recognized as a content provider and also considered as a user
who has a reputation in this science. Similarly, if a user has been read a lot of documents
in the field of computer science, he/she is recognized as a content user. Meanwhile, he/she
is a user who has a reputation in this science.

In this study, trust is estimated based on user profiles using the proposed fuzzy
system; then, the estimated values are compared with the actual trust values in the dataset.
The evaluation metrics such as absolute error, precision, recall, and F-Score are calculated
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NOMENCLATURE

W ‘Width of the enclosure in x-direction m
H Height of the enclosure in y-direction m
T Temperature °C
Ta Hot Temperature °C
Te Cold Temperature °C
P Pressure Pa
XY Cartésien coordinats -
uv Cartesian velocities ms?
Cp Specific heat capacity at constant pressure JKgk
K Turbulent kinetic energy -

g Acceleration of gravity m/s*

i) Greek Symbols

v Kinematic viscosity m2s?t
P Density ke/m®
(o) Specific dissipation rate of K -
n Dynamic viscosity Pas
a Fluid thermal diffusivity m2s?!
ii) Dimensionless Numbers
Ra Rayleigh number, (= g B (Ts-Tc) H}/ va) -
Nu Local Nusselt number, (= heone H/K) -
Nug Average Nusselt number, (= [ Nu dd) -
Pr Prandtl number, (= v/a) -
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and used as procured.
2.2 Synthesis and Activation of Polymer

Nylon-6-grafted with PGMA was synthesized by radiation-induced emulsion graft
copolymerization. Typically, nylon-6 samples were placed in a PE zipper bags which were
purged using purified N2, sealed and irradiated using an electron beam accelerator (EPS
3000) to a total dose of 10 kGy. The deoxygenated grafting solution was transferred to an
ampoule containing irradiated polymer. PGMA grafted onto nylon-6 with grafting yield of
280% was obtained using grafting solution containing a mixture of 5 wt% of GMA and 0.5
wt% of Tween 20 in DI water with reaction time 3 hours at 40 °C. Nylon-6-grafted with
PGMA was introduced with the amine group where the PGMA-fiber was treated with
diethyl amine/ethanol solution (1:1, v/v) at 40 °C for 4 hours with 100 rpm agitation. The
aminated fiber was taken out of the solution using forceps and washed several times with
absolute ethanol then dried for 2 hours at 60 °C in oven. After the drying process, the amine
group density was calculated by Eq. (1) [14]:

ol

Amine group density (% - [(Wf Wg)] (1000 €8}

adsorption)

where Wgand Wrare the weights of nylon-6 grafted PGMA before and after amination and
MW is the molecular weight of diethyl amine. The aminated fiber then was soaked in
hydrochloric acid solution (1M) followed by sodium hydroxide solution (1M) overnight.
Then, the aminated fiber underwent oven drying for 2 hours at 60 °C and was stored in a
desiccator to avoid moisture.

2.3 Statistical Optimization for Lipase Immobilization

Statistical optimization is a practical approach for studying several factors associated
with the production process. This method is commonly used in reducing the number of
experiments and for quick screening of the experimental field. Statistical evaluation of the
data from an appropriately designed set of experiments can demonstrate the form of
interaction between the parameters. In this study, Design Expert software (version 7.0.0)
has been chosen to analyse the process parameters that influence the immobilization of
lipase.

A 3-factor and 3-level face centered central composite design (FCCCD) under RSM
was employed in this study. The effect of immobilization time (x1), immobilization pH (x2),
and enzyme/support ratio (x3) on lipase activity was evaluated at immobilization time of 2-
10 h; pH of 6-8; and an enzyme concentration of 0.4-1.0 mg/ml.

Analysis of Variance (ANOVA) results were used to analyse the statistical data. This
analysis included the Fischer’s F-test, p-Value (which is used to indicate statistical
significance for each of the coefficients tested and is also important to understand the pattern
of the mutual interactions between the parameters), and the coefficient of determination R?
(that measures the fit of the regression model). A value of R closer to 1 indicates there are
outstanding correlations between the independent variables. The a- level was set at 0.05
intervals, a p-value which is less than this value indicates that the model terms are
significant.
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modulation index (ms) set to 0.9908 and Ds to 0.1418 in order to achieve a boost factor of
1.7416 for the constant solar irradiation. The different waveforms of MCAEB q-ZSI before
filtering is portrayed in Fig. 4. The waveform for the boost voltage is represented in Fig. 5(a)
and the waveform for the inverter output line-line voltage before filtering is displayed in
Fig. 5(b). The waveforms for the phase voltage and the inverter phase current are
represented in Fig. 5(c) and 5(d).
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Fig. 4: Circuit diagram of MCAEB ¢-ZSI fed PV system.
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Fig. 5: Waveforms of MCAEB q-ZSI before filtering (a) DC link voltage (b) inverter
output line-line voltage before filtering (c) output phase voltage (e) output phase current.
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Figure 5(a) infers that the DC link voltage (V4c) obtained from the boost operation of
the inverter is 110 V showing that the required boost factor is obtained and Fig. 5(b)
shows that the AC line-line voltage (Vpp) is 22 V before filtering. Figure 5(c) and 5(d)
represent that the phase voltage and current are 64.2 V and 1.46 A, respectively. The
voltage gain provided by the proposed inverter during this operation is 1.7956 and it is
most suitable for grid integration.

2.3 LCL Filter

The shunt-type LCL filter is most commonly used nowadays as it provides high
filtering characteristics with its low-cost design to attenuate the harmonics. The inverter
voltage output is passed to the LCL filter with the filter capacitance values Ci, Cz and C3
to be 720uF and the filter inductance values L1 and L2 to be 2.4 mH. The three-phase line
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