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Foreword  
from the Conference Chair 

 
 

Assalamu'alaikum warahmatullahi wabarakatuh. 
 
To our distinguished guests, ladies, and gentlemen, 
 
Welcome to 2019 2nd International Conference and Workshop on Telecommunication, 
Computing, Electrical, Electronics, and Control (ICW-TELKOMNIKA 2019). We welcome all 
the attendees to Yogyakarta, the city of culture and education. 
  
ICW-TELKOMNIKA is an annual international conference and workshop where experts  
come to present and share their latest works in the field of telecommunication, computing, 
electrical, electronics, and control. This year’s conference theme is “Computational 
Intelligence Techniques in the Context of Industry 4.0: Present Findings & Future Directions 
for Living a Better Life”. 
  
In ICW-TELKOMNIKA 2019, only high quality selected papers are accepted to  
be presented. It was successfully held with the selected 173 papers among 475 submissions. 
Thus the acceptance rate was 36.4%. We would like to express our gratitude to all  
participants presenting your experiences in this vast conference. We are also thankful  
to all the international reviewers, steering committee, TPC members, and organizing  
a committee for their valuable work. We would like to give a compliment to all partners  
in publications and sponsorships for their valuable supports. 
  
We hope you enjoy your stay with us. 

 
Wassalamu'alaikum warahmatullahi wabarakatuh. 

 
 

 

 

 

Nuryono Satya Widodo 
Executive Chair 

 Anton Yudhana, Ph.D. 
Executive Chair 
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Foreword  
from the General Chair 

 
 

In the name of Allah, Most Gracious, Most Merciful. 
 
Welcome to 2019 2nd International Conference and Workshop on Telecommunication, 
Computing, Electrical, Electronics, and Control (ICW-TELKOMNIKA 2019) in the Special 
Region of Yogyakarta, a centre of Javanese culture as well as the centre of learning which  
is marked by the existence of 120 state and private education institutions. 
  
ICW-TELKOMNIKA is an annual international conference and workshop where all experts 
from home and abroad come together to present and share their latest works. They will share 
new ideas and visions for achieving future telecommunication, computing, electrical, 
electronics, and control to the world. In this event, there is a one-day scientific writing 
workshop guided by highly qualified experts. The objective of this workshop is to provide 
guidelines on how to write a good paper, mainly how to write clear and concise papers, edit  
for structure and clarity, edit for spelling and grammar and add the finishing touches.  
In addition to the workshop, the authors will also be guided specifically and technically by 
experts in the field in parallel sessions to finalise and polish the final presentation. 
  
Organizing such a prestigious conference was incredibly challenging and would have been 
impossible without or outstanding committee, so we would like to extend our sincere 
appreciation to all committees and volunteers from Universitas Ahmad Dahlan (UAD) as  
the host, and Institute of Advanced Engineering and Science (IAES) and Smart Grid Indonesia 
(PJCI) for providing us with much needed support, advice, and assistance on all aspects of  
the conference. Especially, we would like to express our hearty gratitude to all participants for 
coming, sharing, and presenting your experiences in this vast conference. We are also 
thankful to all the international reviewers, steering committee, TPC members, and  
the organizing committee for their valuable work. We would like to give a compliment to all 
partners in publications and sponsorships for their valuable supports. We do hope that  
this event will encourage collaboration among us now and in the future. 
  
We wish you all find unique opportunity to get a rewarding technical program, intellectual  
ideas and innovations, and chance to forge new friendships; and that everyone enjoys  
some of what in Yogyakarta, one of the historical cities in Indonesia, known for its  
friendly people, historical building and temples, culture, and delicate food. We hope you  
enjoy your stay here! 

 
 

 

Tole Sutikno, Ph.D. 
General Chair 
 
Editor-in-Chief, TELKOMNIKA 
Director, Institute of Scientific Publication and UAD Press (LPPI) 
Universitas Ahmad Dahlan (UAD) 
Yogyakarta, Indonesia 
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Foreword  
from the Rector of Universitas Ahmad Dahlan 

 
 

It is our great pleasure to join and welcome all participants of 2019 2nd International 
Conference and Workshop on Telecommunication, Computing, Electrical, Electronics, and 
Control (ICW-TELKOMNIKA 2019) in Yogyakarta. Universitas Ahmad Dahlan (UAD) fully 
supports development four core areas: research, education, communication of research 
results, and knowledge sharing. I am happy to see this great work as part of a collaboration 
between Universitas Ahmad Dahlan, Smart Grid Indonesia (PJCI), and the Institute of 
Advanced Engineering and Science (IAES).  
  
On this occasion, I would like to congratulate all participants for their scientific involvement  
and willingness to share their findings at this conference. I believe that this conference  
can play an important role in encouraging and embrace cooperative, collaborative,  
and interdisciplinary research among engineers and scientists. I do expect that this kind  
of similar event will be held in the future as part of activities in education research and  
social responsibilities of universities, research institutions, and industries internationally. 
  
My heartful gratitude is dedicated to organizing committee members and the staffs of 
Universitas Ahmad Dahlan for their generous effort and contribution toward the success of  
ICW-TELKOMNIKA 2019. 

 
 
 

Dr. Muchlas, M.T. 
 

Rector 
Universitas Ahmad Dahlan (UAD) 

Yogyakarta, Indonesia 

 
 

  



 

vii 

Organizers 
 

 
 

Universitas Ahmad Dahlan (UAD) is a development of the institute of Teacher Training  
and Education (Teacher’s Training Collage) Muhammadiyah Yogyakarta. The latter institute  
is a development institution of Higher Education Guidance and Counseling Branch of 
Muhammadiyah in Yogyakarta established on 18th November 1960. 
 
UAD is located in Yogyakarta, a special district in The southern part of Central Java renowned 
as a center of education and classical Javanese fine art and culture. UAD is one of the leading 
world private universities and rated as one of the top 50 Promising universities in Indonesia by 
Directorate General of Higher Education in 2011. 
 
Since its establishment, the university has sustained a strong tradition of academic integrity 
and gained an excellent reputation for its educational programs, research and student’s 
service. Besides, now UAD has five campuses spread on strategic location in Yogyakarta that 
known as city of student and city of culture. 
 
UAD offers community service programs from which students can draw authentic experience 
as well as invaluable insights into Indonesian Traditional culture and everyday life of local 
communities. 

 

 
 

Institute of Advanced Engineering and Science (IAES) is a non-profit international scientific 
association of distinguished scholars engaged in engineering and science devoted to 
promoting researches and technologies in engineering and science field through digital 
technology. IAES is a fast growing organization that aims to benefit the world, as much as 
possible, via technological innovations. The mission of IAES is to encourage and conduct 
collaborative research in “state of the art” methodologies and technologies within its areas of 
expertise. 
 
IAES publishes high quality international journals in engineering and science area. It will also 
organize multidisciplinary conferences and workshop for academics and professionals and to 
get sponsors for supporting the activities. In addition, IAES is involved in many international 
projects and welcomes collaborative work. 
 
The IAES members include research excellent scientist, engineers, scholars, research and 
development center heads, faculty deans, department heads, professors, university 
postgraduate engineering and science student, experienced hardware and software 
development directors, managers and engineers, etc. 



 

viii 

 

 
 

Prakarsa Jaringan Cerdas Indonesia (Smart Grid Indonesia) is a non-governmental 
organization that is independent, professional, and transparent, that prioritizes the interest of 
the Indonesian people and is not affiliated with any political party. 
 
Smart Grid Indonesia aims to provide technology, regulation, education, and entrepreneurship 
and also provide various ways to realize intelligent networks, which are the infrastructure for 
the realization of Smart Indonesia. 
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07:30-08:00 Registration 

08:00-08:45 
Keynote speech session: Keynote speaker 3 

Teddy Mantoro 
Sampoerna University, Indonesia 

08:45-09:30 
A One Day Workshop on Preparing High Quality Journal Article 

Zainal Salam 
Universiti Teknologi Malaysia 

09:30-10:00 Coffee break 

10:00-12:00 
A One Day Workshop on Preparing High Quality Journal Article 

Zainal Salam 
Universiti Teknologi Malaysia 

12:00-13:00 Lunch break 

13:00-15:00 
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Zainal Salam 
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A brain tumor is one of a deadly disease that needs high accuracy in its medical surgery. Brain 
tumor detection can be done through Magnetic Resonance Imaging (MRI). Image segmentation for 
the MRI brain tumor aims to separate the tumor area (as the Region of Interest or ROI) with  
a healthy brain and provide a clear boundary of the tumor. This study classifies the ROI and  
Non-ROI using Fully Convolutional Network with new architecture, namely UNet-VGG16. This model 
or architecture is a hybrid of U-Net and VGG16 with transfer Learning to simplifying the U-Net 
architecture. This method has a high accuracy of about 96.1% in the testing dataset. The validation 
is done by calculating the Correct Classification Ratio (CCR) to comparing the segmentation result 
with the ground truth. The CCR value shows that this UNet-VGG16 could recognize the brain tumor 
area with a mean of CCR value is about 95.69%. 
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Cognitive radio networks emerge as a solution to fixed allocation issues and spectrum scarcity 
through the dynamic access to spectrum. In cognitive networks, users must make intelligent 
decisions based on spectrum variation and actions taken by other users. Under this dynamic, 
cooperative systems can significantly improve quality of service parameters. This article presents  
the comparative study of the multi-criteria decision-making algorithms SAW and FFAHP through four 
levels of cooperation (10%, 20%, 50%, 80% y 100%) established between secondary users.  
The results show the performance evaluation obtained through of simulations and experimental 
measurements. The analysis is carried out based on throughput, depending on the class of service 
and the type of traffic. 
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Cognitive radio networks allow a more efficient use of the radioelectric spectrum through dynamic 
access. Descentralized cognitive radio networks have gained popularity due to the advantages over 
centralized networks. The purpose of this article is to propose the collaboration between secondary 
users for cognitive Wi-Fi networks, in the form of two multi-criteria decision-making algorithms 
TOPSIS and VIKOR, and assess the performance in terms of failed handoffs. The comparison is 
established under four different scenarios, according to the service class and the traffic level, within 
the Wi-Fi frequency band. The results show the performance evaluation obtained through of 
simulations and experimental measurements, where the VIKOR algorithm has a better performance 
in failed handoffs under different scenarios and collaboration levels. 
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Currently, LTE transmission initiatives in the 5 GHz unlicensed band are subject of discussion 
because they could not only represent an increase in capacity for LTE mobile operators of almost 
500 MHz but could also mean a potential degradation in the performance of technologies that 
operate in unlicensed bands as is the case of Wi- Fi, a technology that, despite having more than  
15 years in the market, still represents one of the fastest growing wireless technologies. In this 
article, the performance of a Wi-Fi network in coexistence with the LTE network over an unlicensed 
band is evaluated using the quantitative degradations index for the performance and latency of  
the network obtained through simulation results. To evaluate the performance, a coexistence 
simulation in the 5 GHz band for indoor scenario was carried out following the recommendations of 
the 3GPP-TR089 for UDP and TCP FTP transmissions. In all the cases analyzed, degradation of 
performance and network latency was found on the Wi-Fi operator during its coexistence with  
the LTE operator. 
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We demonstrate the performance of the Free Space Optical Communication (FSO) system and 
proposes an optimized FSO system model for data rates of 1Gbps, and 10Gbps respectively.  
The system performance evaluation has been carried out on the basis of acceptable Q-factor and 
output power for different data rates signals. Proposed model covers different cases concerning 
transmitter and receiver characteristics. The presented work aims at optimizing Q-factor, link 
distance, beam divergence angle and receiver aperture diameter. It is found that the signal with 
1Gbps data rate offers a longer link availability for different beam divergence angle and receiver 
aperture diameter. The impact of the transceiver parameters on FSO system has been investigated. 
In order, to provide an insight into the impact of various system parameters a detailed analysis has 
been carried out in this paper. 
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Due to high nonlinearity with features of large time constants, delays, and interaction among 
variables, control of the Wastewater treatment plants (WWTPs) is a very challenging task. Modern 
control strategies such as model predictive controllers or artificial neural networks can be used to 
deal with the non-linearity. Another characteristic of this system should be considered is that it works 
repetitively. Iterative Learning Control (ILC) is a potential candidate for such a demanding task. This 
paper proposes a method using ILC for WWTPs to achieve new results. By exploiting data from  
the previous iterations, the learning control algorithm can improve gradually tracking control 
performance for the next runs, and hence outperforms conventional control approaches such  
as feedback controller and Model Predictive Control (MPC). The Benchmark Simulation Model  
No.1-BSM1 has been used as a standard for performance assessment and evaluation of the control 
strategy. Control of the Dissolved Oxygen in the aerated reactors has been performed using  
the PD-type ILC algorithms. The obtained results show the advantages of ILC over a classical PI 
control concerning the control quality indexes, IEA and ISE, of the system. Besides, the conventional 
feedback regulator is designed in a combination with the iterative learning control to deal with 
uncertainty. Simulation results demonstrate the potential benefits of the proposed method. 
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The GDP (Gross Domestic Product) of most countries in the world are based on the agriculture 
contribution of that particular country. The current weather conditions in the world and crop loss are 
the main reason for its contribution to GDP. New technologies and advanced fertilizers are now used 
in the farming though these technologies and advanced fertilizers do not reach to farmers till now.  
In this paper, a concept for the automated watering system in farming is introduced which uses 
wireless sensors technology for detection of moisture in the soil suitable for agriculture using  
a smartphone application which will play the critical role for agriculture. The automatic watering to 
plant using the Arduino system and android application is used. Even this application of Android will 
provide information to the farmers related to agriculture like costs of seeds, level of moisture 
required, amount of water needed, which type of soil required, forecast weather, fertilizers to be used 
and pesticides required. 
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Many applications of robots in collaboration with humans require the robot to follow the person 
autonomously. Depending on the tasks and their context, this type of tracking can be a complex 
problem. The paper proposes and evaluates a principle of control of autonomous robots for 
applications of services to people, with the capacity of prediction and adaptation for the problem of 
following people without the use of cameras (high level of privacy) and with a low computational 
cost. A robot can easily have a wide set of sensors for different variables, one of the classic sensors 
in a mobile robot is the distance sensor. Some of these sensors are capable of collecting a large 
amount of information sufficient to precisely define the positions of objects (and therefore people) 
around the robot, providing objective and quantitative data that can be very useful for a wide range 
of tasks, in particular, to perform autonomous tasks of following people. This paper uses  
the estimated distance from a person to a service robot to predict the behavior of a person, and thus 
improve performance in autonomous person following tasks. For this, we use an Adaptive Fuzzy 
Neural Network (AFNN) which includes a fuzzy neural network based on Takagi-Sugeno fuzzy 
inference, and an adaptive learning algorithm to update the membership functions and the rule base. 
The validity of the proposal is verified both by simulation and on a real prototype. 
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With the advancement of human-computer interaction capabilities of Robots, computer vision 
surveillance systems involving security yields a large impact in the research industry by helping  
in digitalization of certain security processes. Recognizing a face in the computer vision  
involves identification and classification of which faces belongs to the same person by means  
of comparing face embedding vectors. In an organization that has a large and diverse labelled 
datasets on a large number of epoch, oftentimes, creates a training difficulties involving 
incompatibility in different versions of face embedding that leads to poor Face Recognition accuracy. 
In this paper, we will design and implement robotic vision security surveillance system incorporating 
hybrid combination of MTCNN for face detection, and FaceNet as the unified embedding for face 
recognition and clustering. 
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Computer Organization and Architecture (COA) is a basic course that must be understood by 
students in the field of Computer Engineering (CE). This COA course offers basic principle about 
how computer works, which can be simply represented on the design of an 8-bit CPU. To achieve 
these objectives, it should be supported by a good learning media. Learning media are not only 
made to convey material but must provide better understanding to students. This research is divided 
into several stages. There was some previous researches to identify the needs of students, make  
a selection of related software, and carry out a simulation design with an 8-bit CPU architecture. 
Based on those researches, it is found that the simplest computer architecture for learning is  
the Mic-1 architecture. This study will be focused on conducting an analysis related to student 
achievement on the ability to understand the COA subject to Learning Outcome (LO). Students is 
asessed before getting material using other media (books, slide shows and e-learning) and then 
some comparation with students who got material from simulators will be made. The objective is to 
analyze which students will get the better scores between those teaching media. 
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This paper proposed the method of measuring glucose concentrations in solution using near infrared 
light (NIR) and photodiode sensor in three different environment conditions in order to find out noise 
sources on the sensor. We studied noises that occurred on the output signal of NIR sensor in three 
different room conditions. We measured the sensor output voltages every five minutes in an hour for 
air media, water media, and glucose solution media to observe the output voltage stability. The first 
room was near a main transformer and with translucent glass windows, the second room was near  
a main transformer without window, and the third room was a room with translucent windows.  
The sensor’s circuit consisted of a 1450 nm NIR light emitting diode, a photodiode as the receiver, 
transimpedance amplifier, a notch filter, and a 4th order low pass filter to reduce high frequency 
noises and 50 Hertz noise from power line induction. The results showed that the sun light passing 
through the windows was the most influenced sensor work and made the sensor output voltages did 
not stable. The filters removed the AC voltages and the DC output voltages of the sensor varied 
depend on room conditions. Based on the average voltage difference of the output sensor from  
the three room with water and glucose solution media, the sensor had the potential to be a glucose 
solution meter. 

R1-12   
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Based Dye Sensitized Solar Cell (DSSC) 
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Anthocyanin is a type of natural pigment that gives color to plants and can be used to absorb visible 
light with wavelength of 400-600 nm. The absorption ability is very useful for dye in designing Dye 
Sensitized Solar Cell (DSSC). The anthocyanin can be extracted from blueberry and has unique 
characteristic of high stability when it reaches low pH. In this paper, design of DSSC with dye made 
of blueberry anthocyanin and its performance related to pH variation is presented. The performance 
was evaluated experimentally according to output voltage and current generated by 4 fabricated 
samples (pH of 1,5; 2; 2,6; 4,4) from A.M 1.5 sunlight and 10 watt LED. Experiment results show that 
for both light sources, dye with pH of 1,5 has the highest output voltage and current among  
the others. Since the output voltage and current are very small, the exsisting design of DSSC is 
suitable to be developed for optical sensor. 
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This paper presents the comparison of two methods of bandpass filter (BPF) design using  
hairpin-line and square open loop resonator. Both methods were applied to obtain filter designs that 
can work at television broadcasting system. Bandpass filter was simulated using design software 
and fabricated using epoxy FR-4 substrate. The results of simulation and measurement showed 
return loss value at 27.3 dB for hairpin line BPF and 25.901 for square open loop resonator BPF. 
Meanwhile, VSWR parameter values were 1.09 and 1.1067 for hairpin line and square open loop 
BPF respectively. The insertion loss values for the Hairpin line BPF and square open loop BPF were 
6.9 and 5.9511 dB, respectively. Fractional bandwidth (FBW), for hairpin line BPF was 6.7% while 
for square open loop BPF was 4.8%. Regarding the size, the dimension of square open loop 
resonator was approximately three times larger than that of hairpin-line band pass filter. 
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Visible Light Communication is one of the light-based communication technologies that is  
currently being developed. In simple terms in this communication system, information will be sent  
via LED with a range of 430 THz-790 THz frequency and will be received by the receiver side using 
a photodetector. However, there are several problems in the system visible transmission of 
communication between the LED and the Photodetector. The LED light that reaches a room at each 
corner does not have the same power. If the Photodetector is moved in just a few corners, the power 
received is not the same as the previously received power. In this paper, a simulation will be made 
using MATLAB to find out the LED gain against the angle 0o - 90o. So it will be found which angle  
is the most ideal to put the photodiode. By using the Line of Sight method and analysis at 
Lambertian, the ideal angle for placing the photodetector is in the range 30o-60o. The angle reaches 
a more stable LED transmission area. Stability is measured using gain at the angle mentioned 
above. While at an angle of 70o-90o there is a need for a physical amplifier to maintain gain on  
the LED transmission. 



 

8 

R1-15   
 

Audio Watermarking Based on LWT-DCT-SVD 
with Compressive Sampling Framework 

 
Ledya Novamizanti1, Gelar Budiman2, Elsa Nur Fitri Astuti3 

School of Electrical Engineering, Telkom University, Bandung, Indonesia 
*Corresponding author, e-mail: ledyaldn@telkomuniversity.ac.id1, 

gelarbudiman@telkomuniversity.ac.id2 
 

Digital audio watermarking is one of a solution to protect the copyright of an audio from copyright 
infringement. Audio watermarking should be implemented in such a way as to be its imperceptibility 
is high, its robustness is good, and it has high payload. In this paper, we design an audio 
watermarking method which is robust also to delay attack with high payload. The synchronization bit 
added on an audio host. After the audio host is decomposed by LWT, then choose a subband from 
the output of LWT to be transformed by DCT. Next, the matrix of the signal from DCT is selected for 
the SVD process, so that is obtained U, S and V matrix. S matrix is embedded with the watermark. 
Before the embedding process, the watermark is compressed by CS acquisition. The results indicate 
that the proposed watermarking system is highly robust against a kind attack of LPF, resampling, 
and linear speed change which its BER is zero. 

R1-16   
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The topic of microwave sensors in enclosures is one of the most active areas in material 
characterization research today due to its wide applications in various industries. Surprisingly,  
a microwave sensor technology has been comprehensively investigated and there is an industry 
demand for an accurate instrument of material characterization such as food industry, quality control, 
chemical composition analysis and bio-sensing. These accurate instruments have the ability to 
understand the properties of materials composition based on chemical, physical, magnetic, and 
electric characteristics. Therefore, a design of the T-ring resonator has been introduced and 
investigated for an accurate measurement of material properties characterizations. This sensor is 
designed and fabricated on a 0.787 mm-thickness Roger 5880 substrate for the first resonant 
frequency to resonate at 2.4 GHz under unloaded conditions. Various standard dielectric of  
the sample under test (SUT) are tested to validate the sensitivity which making it a promising  
low-cost, compact in size, ease of fabrication and small SUT preparation for applications requiring 
novel sensing techniques in quality and control industries. 
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In this research, battery charger based on Photovoltaic (PV) system consists of buck converter as 
useful PV module interface was fabricated. Since output power of PV module changes quickly due to 
changing solar radiation, optimization is required. One of the easy and cheap optimization 
techniques is by implementing Perturb and Observe (P&O) algorithm for controlling switch of  
the buck converter. The P&O algorithm tracks maximum power point by generating suitable duty 
cycle for switching of the buck converter. The objective of this paper is to present the experimental 
proof of the P&O algorithm implementation in optimizing performance of the buck converter.  
The experimental results prove that the P&O algorithm can optimize the work of the buck converter 
and support shorter charging time by producing higher output voltage and power. 

R1-18   
 

Water Bath Sonicator Integrated with PID-Based 
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In this research, water bath sonicator was fabricated to extract bioactive compound of plants material 
using sound energy (ultrasonic waves) and heater. The bioactive compound, flavonoid, has high 
sensitivity to temperature and extraction time and previous research stated best treatment with 
combination of 45˚C and 20 minutes. Therefore, fabricated water bath sonicator was equipped with 
Proportional Integral Derivative (PID) based temperature controller and timer. Based on a calculation 
using the Ziegler-Nichols tuning method, Kp, Ki, Kd parameters are 16.59, 0.0279, and 2463.6, 
respectively. The experimental result shows that the PID controller can perform as design 
specification with overshoot 1.39%, error steady-state 0.688% and settling time 37.2 minutes. 
Furthermore, it was proven that the PID controller has contribution to extract more flavonoid. 
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Insomnia as a disorder to start, maintain, and wake up from sleep, has many sufferers in the world. 
For patients in remote locations who suffer from Insomnia, which requires testing the gold standard 
performed requires patients to take the time and travel to the health care center. By making 
alternatives to remote sleep insomnia testing using electrocardiography and electromyography 
connected to the Internet of Things, it is hoped that this problem can be resolved. Delivery of patient 
data to the server is done to make observations from the visualization of patient data real-time. 
Furthermore, by using Artificial Neural Networks to classify the Insomnia has resulted in errors in 
testing patient data of 0.2% to 2.7%. 

R2-2   
 

MILA: Mobile IoT for Low Cost BCI Framework 
 

Rolly Maulana Awangga*1, Syafrial Fachri Panea2, Dzikri Ahmad Ghifaria3, 
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The Human brain is a vital organ in the body that acts as the centre of the human nervous system. 
Brain-Computer Interface (BCI) use Electroencephalography (EEG) signal as information from  
the brain activity. EEG generally used as medical equipment in the hospital, which is not wearable 
and high-cost equipment. Combining EEG as part of IoT (Internet of Things) with high mobility is 
challenging research. This study tries to make a low-cost wearable BCI on motorcycle riders.  
An EEG data is used to analyze brain activity and predict the transitions generated when riding  
a motorcycle when conditions are turning right or left. Therefore, a further installation method must 
produce the right features to get the precise and accurate brain wave characteristics of the EEG 
signal. This study used IoT concept combine with software engineering to avoid an accident in 
motorcycle driver. The purpose of this research to create a low-cost BCI framework for mobile IoT. 
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Pneumonia is one of the highest global causes of deaths especially for children under 5 years old. 
This happened mainly because of the difficulties in identifying the cause of pneumonia. As a result, 
the treatment given may not be suitable for each pneumonia case. Recent studies have used deep 
learning approaches to obtain better classification within the cause of pneumonia. In this research, 
we used siamese convolutional network (SCN) to classify chest x-ray pneumonia image into  
3 classes, namely normal conditions, bacterial pneumonia, and viral pneumonia. Siamese 
convolutional network is a neural network architecture that learns similarity knowledge between pairs 
of image inputs based on the differences between its features. One benefit of classifying data with 
SCN is the availability of comparable images that can be used as a reference when determining 
class. Using SCN, our best model achieved 80.03% accuracy and 79.59% f1 score. 
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Damage to the lung lobes is mostly caused by Gram-negative bacteria. Bacterial samples were 
obtained through the sputum of the patient. Bacteria distinguished by the Gram staining process. 
The problem faced is that the process of identifying bacterial objects is still done manually under  
a fluorescence microscope. The solution proposed in this research is the identification pattern 
approached using image processing with the Graphics Processing Unit. The observations focused 
on observing bacterial morphology for the process of selecting shape features. In the test scenario,  
a convolutional neural network with the VGG-16 architecture is used. The choice of method is 
influenced by a high degree of accuracy. This research uses a sample of 2520 images from  
2 different classes. The number of the data used in training, testing and validation are 840 images 
with a resolution of 256x256 pixels. The accuracy ofthe results obtained after the fitting process  
is 99.20%. 
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Arterial pulse measurement using Electret condenser microphone requires the standard to validate 
the value of the measurement. This standard requires the test device reproducing the mechanical 
vibration to emulate the arterial pulse vibration. The main aim of this paper is to discuss the test 
device of electret condenser microphone using Class A amplifiers and low-frequency loudspeaker. 
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Genomic repeats, pattern searching in the string processing process to find repeated base pairs in 
the order of Deoxyribonucleic Acid (DNA), requires a long processing time. This research builds  
a big-data computational model to look for patterns in strings by modifying and implementing  
the Boyer-Moore algorithm on Apache Spark Streaming for human DNA sequences from  
the Ensemble site. Moreover, we perform some experiments on Cloud Computing by varying 
different specifications of computer clusters with involving datasets of human DNA sequences.  
The results obtained show that there is a significant increase with the difference in cost time 
reaching 40 seconds on 2 nodes up to 11 nodes. Therefore, the proposed computational  
model working on Big Data Platform (i.e., Apache Spark streaming) can be used for reducing 
computational costs. 
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Microprocessor based programmable logic controllers (PLCs) is still the dominant technology being 
deployed in control automation systems either in small or large solutions. Ladder logic diagrams 
(LLDs) is the main modeling method. As systems get more complex, LLD implementations pose  
a stumbling block in the design of more complex and real-time PLCs. A novel architecture for a high 
performance LLD implementation called the Ladder Logic Processor is invented where each 
computation of the underlying ladder logic is performed at a fixed number of clock cycles per ladder 
rung, regardless of the number of steps involved. Hence, it is easy to predict its cyclic scan time for 
different models. The LLDs are targeted for implementation in Field Programmable Gate Arrays 
(FPGAs) and an ASIC. Experimental work performed to evaluate the performance of the proposed 
architecture shows promising results. A hardware comparison with an existing PLC in the market is 
also available. 

R2-8   
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Adopting technology could give competitive advantage and positively impact the hotel’s profitability, 
thus hotels should keep up with the latest hotel technologies. An important part in the hotel services 
is the customer service. A problem with the human-to-human customer services today is a long time 
in answering customers query. On the other hand, nowadays customers need easy and effective 
services. As excellent online customer services will lead to higher customer satisfaction and growing 
profit, an automated chatbot is needed to answer customers’ questions automatically. Because of 
the need and there is still an absence of chatbot for hotel industry in Indonesia, this study is 
conducted. The chatbot for hotel industry in Indonesia, named Bershca, has been successfully 
developed using Artificial Intelligence Markup Language (AIML) to construct the knowledge. Google 
Flutter is used for the system’s front-end, while Python is used for the back-end of the system.  
As a text-preprocessing method, Nazief-Adriani Algorithm is implemented in the system’s back-end. 
The system is evaluated using Technology Acceptance Model (TAM). As a result, 85.7% of  
the respondents believe that using chatbot would enhance their job performance and 84.33% of  
the respondents believe that using the technology would be free of effort. 
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This study aims to compare the performance of Boyer-Moore, Knuth morris pratt, and Horspool 
algorithms in searching for the meaning of words in the Java-Indonesian dictionary search 
application in terms of accuracy and processing time. Performance Testing is used to test  
the performance of algorithm implementations in applications. The test results show that the Boyer 
Moore and Knuth Morris Pratt algorithms have an accuracy rate of 100%, and the Horspool 
algorithm 85, 3%. While the processing time, Knuth Morris Pratt algorithm has the highest average 
speed level of 25ms, Horspool 39.9 ms, while the average speed of the Boyer Moore algorithm  
is 44.2 ms. While the complexity test results, the Boyer Moore algorithm has an overall number of  
n 26n2, Knuth Morris Pratt and Horspoo 20n2 each. 
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Breakdown script is a breakdown of the scenario into detailed parts of a scene for shooting.  
The number of script breakdown sheets for each scene and the long time for making the script 
breakdown become a problem in the script breakdown process. Young filmmakers sometimes skip 
the script breakdown stage. This stage is very important in organizing every need in every scene in 
one film. The purpose of this study is to facilitate the creation and reduction of time for making  
a breakdown script on a film using the parsing algorithm. The method used is the parsing algorithm. 
The movie script file in .fdx format is uploaded to the website. The output of this research is to assist 
the screenwriters in breaking the film script into organizing every need in every scene a film with 
elements such as cast, extra silent, extra atmosphere, stunts, special fx, sound fx & music, props, 
wardrobe, makeup and hair, and special equipment. 
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The modelling of organic pollutant degradation, azo dyes, and heavy metal using Artificial Neural 
Network (ANN) has been done well. The techniques used to do degradation also vary. The literature 
review study was conducted to determine the development of the use of ANN modelling from year to 
year. This will provide an overview of predictive studies from a degradation treatment condition that 
will produce optimum conditions. This optimum condition will support the data generated from  
the data experimentally so that it can reduce the cost and time of the laboratory scale. Some 
degradation techniques used include separation method, coagulation, Advanced Oxidation Process, 
and chemical oxidation. The algorithmic equations used are ANN-LM, MLP-NN, ANN-BP, and  
GFF-NN. Modelling using ANN is one model that is very potential to continue to be developed. 
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Learning at the Malang State University (UM) campus is conducted online using a web-based 
information system. The work and assignments of students are collected correctly and thoroughly, 
but problems arise that based on observations from 2 classes of database courses, 73% of students 
make plagiarism on their assignments so that lecturers need to provide better motivation to students 
to work independently. At this time the lecturer motivates students by looking at the results of 
plagiarism one by one so that students are motivated from lecturers rather than independently or in 
groups. Lecturers need a way to motivate students to do with a group of students or peers so that 
they do it independently. For this reason, using a regression method from advanced Newton 
interpolation will provide an overview of the development of the plagiarism trend between groups of 
students based on scores on student work similarity. The research method is carried out by 
conducting preliminary observations of the students' plagiarism scores with others and sorting based 
on the lowest scores then doing grouping and interpolation using regression to determine the trend 
of plagiarism between students or groups. from the regression results, the maximum and minimum 
values are searched for in the group intervals where each group consists of 5 students.  
The research trials were conducted in 3 classes of database courses, it was found that  
the plagiarism score averaged 54% with a gradient of 3º, this value is relatively small but when 
spread in different groups, the plagiarism trend becomes larger, this indicates that the student group 
have a higher plagiarism score less than the group with a low plagiarism score. The results of this 
study resulted in a way of looking at student motivation based on the plagiarism score which resulted 
in the lecturer giving a group division in making students motivate each other with colleagues so that 
the work plagiarism score would not be close to the regression. 
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Recently, the development of prosthetic hand has been growing rapidly. A robust, low cost, open-
source, and low power consumption in the research of prosthetics hand are essential. The purpose 
of this study is to develop a low-cost, open-source anthropomorphic prosthetics hand using linear 
actuator based on electromyography (EMG) signal control. The development of prosthetics hand 
consists of four-part, namely the 3D anthropomorphic hand design, active electrodes, 
microcontroller, and linear actuator. The active electrode recorded the EMG signal from extensor 
carpi radialis longus. The built-in EMG amplifier on the electrode amplified the EMG signal into  
a certain level. Further, the A/D converter in the Arduino microcontroller converted the analog signal 
into digital. A filtering process consisted of bandpass and notch filter was performed before it used 
as a control signal. The 3D printing of anthropomorphic prosthetic hand was composed of two-part 
dorsal and palmar. The palmar composed of five fingers (little, ring, middle, index, and thumb finger). 
The linear actuator controlled each finger for flexion and extension motion. In the assessment of  
the design, the prosthetic hand capable of grasping ten objects. In this study, the cost and weight of 
the prosthetics hand are 471.99 US$ and 0.531 Kg, respectively. This study has demonstrated  
the design of low cost and open-source of prosthetics hand with reasonable cost and lightweight. 
Furthermore, this development could be applied to amputee subjects. 
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This paper describes the structural complexity as an indicator of the interrelationship between  
the functions of various elements of a control system. The main focus of the study is the structural 
complexity of the control system of the traffic light, which has additional features. The traffic light is 
synchronized to the railway doorstop, and the time interval for the green signals is expanded.  
The Petri net model is used as the method for measuring structural complexity. Three models of 
traffic lights are studied, namely the standard version, the Norwegian features, and the modification 
of the Norwegian type. The Norwegian features have the most complex structure when regular 
implementation. The second order is the modification of the Norwegian type. The most ideal is  
the standard version. The structural complexity of the modification of the Norwegian type is the most 
ideal when it is integrated with the railway doorstop and implemented extra time interval for green 
signals. The second order is the Norwegian traffic lights. The structural complexity of the standard 
version fluctuates. Adding several features improve the structural complexity approaching the ideal 
system while extra controllers accompany each element of the system. 
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Nowadays, software products have become an essential part of human life. To build software, 
developers must have a good understanding of the requirements of the software. However, software 
developers tend to jumpstart system construction without having a clear and detailed understanding 
of the requirements. The user story concept is one of the practices of the requirements elicitation. 
This paper aims to present the work conducted to develop an Android chatbot application to support 
the requirements elicitation activity in software engineering, making the work less time-consuming 
and structured even for users not accustomed to requirements engineering. The chatbot uses Nazief 
& Adriani stemming algorithm to pre-process the natural language it receives from the users and 
Artificial Mark-Up Language (AIML) as the knowledge base to process the bot’s responses.  
A preliminary acceptance test based on the technology acceptance model results in an 83,03% 
score for users’ behavioral intention to use. 
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Account security was determined by how well the security techniques applied by the system were 
used. There had been many security methods that guaranteed the security of their accounts,  
one of which was Keystroke Dynamic Authentication. Keystroke Dynamic Authentication was  
an authentication technique that utilized the typing habits of a person as a security measurement tool 
for the user account. From several research, the average use in the Keystroke Dynamic 
Authentication classification is not suitable, because a user's typing speed will change over time, 
maybe faster or slower depending on certain conditions. So, in this research, we proposed  
a combination of the Scaled Manhattan Distance method and the Mean of Horner's Rules as  
a classification method between the user and attacker against the Keystroke Dynamic 
Authentication. The reason for using Mean of Horner’s Rules can adapt to changes in values over 
time and based on the results can improve the accuracy of the previous method. 
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Over time, people needs are increasing. Needs that must be met, often cause problems in  
the people in determining a choice. People must make the right choice and according to their needs. 
Not an easy thing for people to make these choices. Therefore, a recommendation system is needed 
to support people in making decisions that fit their criteria. This research provides a system that can 
provide recommendations for decision support people according to their criteria, which are  
web-based. Still a little research on decision support systems that combine multi criteria and 
sentiment analysis. The decision-making system in this research uses the Analytical Hierarchy 
Process (AHP) method. AHP is a multi-criteria decision-making method, which in this research one 
of the criteria is using Sentiment Analysis. Sentiment Analysis is the process of understanding, 
extracting, and processing textual data to get sentiment information from an opinion sentence.  
The opinion sentiment value of each alternative will be included in the AHP calculation to get  
the best alternative recommendations according to the criteria of people. The result of this research 
is that the system can provide recommendations to people or users according to their criteria and 
alternatives as well as public opinion about each alternative. 
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Many VR-based medical purposes application have been developed to help patient with mobility 
decrease caused by accidents, diseases, or other injury to do physical treatment efficiently.  
VR-based applications were considered more effective helper for individual physical treatment 
because of their low-cost equipment and flexibility in time and space, less physical therapist 
assistance. A challenge in developing a VR-based physical treatment, was understanding the body 
part movement accurately and quickly. We proposed a robust pipeline to understanding hand motion 
accurately. Our dataset consisted 14 kinds of hand motion recommended by a physiotherapist. 
Given 33 3D points which was mapped into binary images as input, we trained our proposed  
density-based CNN. Our CNN model concerned on our input characteristics, having many 'blank 
block pixels', 'single pixel thickness' shape and generated binary image. Pyramid kernel size applied 
on feature extraction part and classification layer using softmax as loss function, have given around 
97% accuracy. 
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Finding shortest and safest path during emergency situation is critical. In this paper, an indoor 
navigation during an emergency time is investigated using the combination of Voronoi Diagram and 
fuzzy number. The challenge in indoor navigation is to analyse the network when the shortest path 
algorithm does not work as always expected. There are some existing methods to generate  
the network model. First, this paper will discuss the feasibility and accuracy of each method when it 
is implemented on building environment. Next, this paper will discuss selected algorithms that 
determine the selection of the best route during an emergency situation. The algorithm has to make 
sure that the selected route is the shortest and the safest route to the destination. During a disaster, 
there are many uncertainties to deal with in determining the shortest and safest route. Fuzzy logic 
can be hardly called for to deal with these uncertainties. Based on sensor data, this paper will also 
discuss how to solve shortest path problem using a fuzzy number. 
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The current approach to handle interleaved write operation and preserve consistency in relational 
database system still relies on the locking protocol. If any entity is locked by any transaction, then it 
becomes temporary unavailable to other transaction until the lock is released. The temporary 
unavailability can be more often if the number of write operation increases as happens in  
the application systems that utilize IoT technology or smartphone devices to collect the data.  
To solve this problem, this research is proposed blind write protocol which does not lock the entity 
while the transaction performs a write operation. This paper presents the basic principles of blind 
write protocol implementation in a relational database system and the unit testing to verify the basic 
principles implementation. It shows that the blind write protocol improves the availability of entity and 
prevent the dirty read. 
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Motion-blurred iris images are caused by less user cooperation, poor quality cameras and 
environmental conditions when capturing images, thus contributed to the variation of iris pattern with 
the occurrence of shadows and noise. These images also have varying degrees of contrast in darkly 
pigmented area. The objectives of this research are to identify the most significant iris template 
matching technique, as iris templates might be fragile. Therefore, several template matching 
algorithm techniques are compared in order to determine the most effective towards the iris 
recognition. To evaluate the effectiveness of the proposed method, UBIRIS.v2 dataset has been 
used that considering motion-blurred image at a distance. The performance is then measured using 
false rejection, false acceptance rate, decidability value, and total success rate. Experimental results 
show minimum false rejection and false acceptance rate. 
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An Infrastructure as a Service (IaaS) cloud offers a virtual machine (VM) to a customer. It is key to  
a smart application to improve human living life because it can store and process massive data.  
The security issue of this data is critical and should be solved. A logging system can help in 
mitigating the risks associated with the issue. Previous research does not focus on measuring  
the accuracy of this system. We proposed the design and implementation to measure then enhance 
this accuracy. We found three main findings. Firstly, the accuracy of the enhanced system is better 
and more stable. Secondly, the enhanced system accuracy becomes 100%. Lastly, the enhanced 
system can detect a sensitive file with a smaller file size. The findings can decrease hardware and 
energy investment in a cloud ecosystem. To the best of our knowledge, there are no these three 
findings in the literature. 
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Today, artificial intelligence has proliferated to reach almost every wing of daily life, perhaps one of 
the most sensitive of these being education. While teaching, insofar as it involves training human 
minds, is still mostly a form of art rather than a regular science, the taking up of this elitist job by 
computers has triggered much debate and controversy, involving the teaching community as much 
as the select corporate AI giants who strive to create computers capable of teaching better than 
humans. This paper surveys the most relevant studies carried out in this field to date. First,  
it introduces AI and describes the different AI applications in field of Education and Course 
Assessment. It then goes on to list the most common topics in the educational context that have 
been resolved through AI and machine learning techniques, and finally, some of the most promising 
future lines of research are discussed. 
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Time series data is a sequential of data points observed over a chronological of time which involves 
around big size environment that lead to high dimensionality problem. Many industries are 
generating time series data that continuously update each second. The arising of machine learning 
may help in managing the data. It can forecast future instance while handling large data issues. 
Hence, this paper proposed a machine learning technique named Recurrent Neural Network-Gated 
Recurrent Unit (RNN-GRU) to predict the condition of machines by using time series data acquired 
from an oil and gas company. RNN-GRU is a deep neural network method that can control 
consecutive data due to the existence of two (2) gates named update and reset gates. The gates 
decided on the necessary information to be kept in the memory. The hyperparameters settings for 
GRU have been set to default value which are considered as non-optimal. Thus, performance of 
GRU is not reaching the satisfactory level and need to be improved by adjusting the hyperparameter 
through optimization method. Genetic Algorithm (GA) that is inspired from biological reproduction will 
be employed towards the RNN-GRU to select for an optimal hyperparameter value. GA will enhance 
the performance of RNN-GRU in predicting the reliability of a machine. 
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Digital addiction (DA) has become new phenomenon due to transformation of technology these 
days, with 3D of graphic and virtual communication has lead adolescents addicted to online 
computer game. However, only few researches have addressed the impact of digital addiction with 
physical health. Thus, the aim of this study was to examine the association between digital addiction 
and Malaysian adolescent physical health. Focus group discussion (FGD) method has been use, 
and the groups involved are medical experts and game experts. The results showed that 
adolescent’s preferred to make more network connection in virtual life compared to connect people 
in real life. The content of the online game which was known as functional impulsivity and 
dysfunctional impulsivity led to impact of adolescent’s physical health which includes: (1) increasing 
of heart beats (2) obesity problem (3) sight problem (4) hearing problem (5) musculoskeletal pain. 
These results provide evidence of the impact of digital addiction associate adolescent’s physical 
health. This research needed further exploration on diagnostic assessment tools for psychiatry’s. 
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Knowledge Management (KM) is gaining significance as a worthy research subject due to its 
contribution to the success of wide range of organizations, including higher education institutions. 
Knowledge internalization is mainly related to capability to see the relevance of one’s knowledge in  
a real situation. e-Learning Management System (eLMS) provides an online teaching and learning 
platform for students (as novice users) and lecturers (as experts in their specific domains) with  
the potential to improve students' knowledge acquisition. Thus, this empirical study was conducted 
to investigate the impact of knowledge internalization in eLMS among students in Iraq. To achieve 
these aims, survey research design was adopted and the sample comprised of 109 undergraduate 
students attending College of Information Technology in Iraq, all of whom were actively engaged in 
eLMS activities. The findings show that knowledge can be effectively transferred from lecturers to 
students via eLMS. Additionally, eLMS enables students to improve their prior knowledge through 
the internalization process, while also motivating them to share their knowledge with other students. 
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The particularity of our faces encourages many researchers to exploit their features in different 
domains such as user identification, behaviour analysis, computer technology, security, and 
psychology. In this paper, we present a method for facial attributes analysis. The work addressed to 
analyse facial images and extract features in the purpose to recognize demographic attributes: age, 
gender, and ethnicity (AGE). In this work, we exploited the robustness of deep learning (DL) using 
an updating version of autoencoders called the Deep Sparse AutoEncoder (DSAE). In this work we 
used a new architecture of DSAE by adding the supervision to the classic model and we control  
the overfitting problem by regularizing the model. The pass from DSAE to the semi-supervised 
autoencoder (DSSAE) facilitates the supervision process and achieves an excellent performance to 
extract features. In this work we focused to estimate AGE jointly. The experiment results show that 
DSSAE is created to recognize facial features with high precision. The whole system achieves good 
performance and important rates in AGE using the MORPH II database. 
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This article elaborates the result of the Pilot Study which is related to IT implementation factors at  
the Higher Education Institution (HEI), a pilot study is used to validate quantitative readiness model 
of IT implementation. The main objective of this study is examining the factors that influence  
the readiness of IT implementation in HEI. This study attempts to analyze IT Content factors, 
Institutional Context, People, Process, Technology, Service Quality and IT Implementation 
Readiness (ITIR). The sample of data was taken from 150 HEIs throughout Indonesia which was 
then processed in statistical techniques through PLS-SEM method. The research finding shows that 
9 of the 14 hypotheses used as ITIR model construct have a very significant influence on IT 
implementation on HEI, so that this finding can provide a comprehensive contribution to the literature 
of ITIR model development. 
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Website interactivity is increasingly essential for higher education institutions in maintaining their 
relationship with stakeholders. However, limited is known what the level interactivity of a university 
website is without comparing with other similar educational institutions. Through the use of website 
content analysis and benchmarking strategy, we evaluate 41 government university website for 
benchmarking purposes. Base on thirteen interactive criteria, we successfully benchmarked  
the government university websites and built a-five levels of websites interactivity with different 
features. Our study highlights that higher level interactivity of website contains more feature that 
support a two-way communication between university and consumers, while lower level of websites 
interactivity merely have basic features for communication. The findings suggest the highest level  
of websites interactivity, the more features they should have. More importantly, the findings  
suggest web developer to design more interactive features in developing a higher level of  
website interactivity. 
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This paper describes the making of the Sandi Museum application based on augmented reality 
technology. The museum introduction based on Augmented Reality enables visitors to be able to 
interact with the objects or the historical goods through intuitive and interesting way. The research 
and development approach used is waterfall model. The waterfall model consists of five phases, 
namely analysis, design, implementation, testing and maintenance. The result of the research is  
that the application of Augmented Reality has been successfully developed in accordance  
waterfall model. Based on evaluation of user acceptance level of Augmented Reality application, 
functionality, and performance level towards 30 visitors of Sandi museum, the user also agrees  
that the application of AR-Sandi is acceptable by the user and has functionality as well as  
good performance. 
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As a country that has its language, English is an international language that needs to be mastered. 
Until now, the mastery of English in Indonesian on an international scale is in a low category. 
Learning English should be taught to children from an early age. For children with special needs, 
special learning methods are needed so that the material is conveyed. Educational games can  
be used as an interesting learning media. In this study, an English educational game was created 
that had the concepts of a quiz, rearrange, and matching. Fisher-Yates algorithm was applied  
to randomize the questions so that the questions that came out varied. Fuzzy Sugeno algorithm  
is also applied to the scoring calculation, with input variables of time, value, and the number  
of stars obtained. The system test outcomes show that the application of the Fisher-Yates algorithm 
was successful because every question that came out was randomized. The application of  
the Fuzzy Sugeno algorithm happened also successful because of the high degree of accuracy. 
Besides, the use of games shows there is an increase in student understanding as evidenced by  
the acquisition of grades. The results of the average value in doing the test is from 80.41 to 88.3 
after playing the game. 
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The development of Internet of Things (IoT) technology is very fast lately. One sector that can be 
implemented by IoT technology is the aquaculture sector. One important factor in the success of 
aquaculture is a good and controlled water quality condition. But the problem for the traditional 
aquaculture farmers is to monitor and increase the water quality quickly and efficiently. To resolve 
the above mentioned problem, this paper proposes a real-time monitoring system for aquaculture 
and supported with chatbot assistant to facilitate the user. This system was composed of IoT system, 
cloud system, and chatbot system. The proposed system consists of 7 main modules: smart 
sensors, smart aeration system, local network system, cloud computing system, client visualization 
data, chatbot system, and solar powered system. The smart aeration system consists of NodeMCU, 
relay, and aerator. The smart sensors consist of several sensors such as dissolved oxygen, pH, 
temperature, and water level sensor. Natural language processing is implemented to build  
the chatbot system. By combining text mining processing with naive bayes algorithm, the result 
shows the very good performance with high precision and recall for each class to monitor the quality 
of water in aquaculture sector. 
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Many compression methods have been developed until now, especially for very high-resolution 
satellites images, which, due to the massive information contained in them, need compression for  
a more efficient storage and transmission. This paper modifies Perfilieva's Fuzzy transform using 
pseudo-exponential function to compress very high-resolution satellite images. We found that very 
high-resolution satellite images can be compressed by F-transform with pseudo-exponential function 
as the membership function. The compressed images have good quality as shown by the PSNR 
values ranging around 59-66 dB. However, the process is quite time-consuming with average 
187.1954 seconds needed to compress one image. These compressed images qualities are better 
than the standard compression methods such as CCSDS and Wavelet method, but still inferior 
regarding time consumption. 
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Identification of the machine condition is necessary to maintain the continuity of the production in  
the industry. The acoustic emission analysis has been used in identifying machine conditions. A big 
challenge in detecting damage occurs when the sound of a machine mixes with the sound of another 
machine. The separation of mixed acoustic emission signals is done using Non-negative Matrix 
Factorization (NMF) method. The real mixing process is done by placing two microphones in front of 
the machine. Two microphones will be used as sensors to capture a mixture of four machinery 
signals. Performance testing of signal separation is done by comparing baseline signals with 
estimated signals through the mean Log Spectral Distance (LSD) and the mean square error (MSE). 
The smallest spectral distance between the estimated signal and the baseline signal is found in  
Ŝ2 with an average LSD of 1.26. The estimated signal Ŝ2 is the closest to the baseline signal with 
MSE is 1.15 x 10-2. The vibration signal from the accelerometer is also used to verify the condition 
of the engine in this study. The pattern of bearing damage in the male screw compressor can be 
identified from the spectrum of estimated signal through harmonic frequencies as in the estimated 
signal Ŝ3 which is seen at 11x fundamental frequency, 12x fundamental frequency, 15x fundamental 
frequency, and 16x fundamental frequency. 
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To achieve an internet with high availability and reliability, needs two or more data paths so  
the process for sending data can be faster. Load balancing is often plays a significant role for this 
technique to properly utilized every gateway in the network. This research, implemented load 
balancing in Software Defined Network architecture using Floodlight Controller. Evaluation is done 
by measuring QoS (Delay, Bit Rate, Packet Rate, Packet Success Rate) while sending various 
traffics through the network such as UDP Flow, VoIP, DNS and Telnet. Performance of load 
balancer is work well, because the results after load balancing is better than before. Which is  
the value of delay after load balancing is decreased about 30% - 55% compared to before load 
balancing, also the values of bit rate, packet rate dan packet success rate after load balancing is 
increased about 10% - 30 % compared to before load balancing. 
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This paper presents development of a prototype sensorless dual axis solar tracker for maximum 
extraction of solar energy. To prove the concept and evaluate the proposed algorithm, a low cost 
widely available materials were used which was programmed based on Arduino microcontroller.  
The proposed algorithm works based on two search methods namely the global search that 
approximates the best point location in a region, and local search that further determines the actual 
sun’s position. Experimental results showed that the proposed algorithm gives better performance 
compared to the existing sun position algorithm (SPA) - based method as well as the fixed panel 
system. In terms of total output power, the proposed algorithm gives 17.96% more efficient than  
the fixed system and 6.38% better than the SPA-based system. Furthermore, the percentage error of 
the experimental measured angle to the actual sun azimuth angle was relatively minimal (less than 
3%) during clear day operation. The system was proven to be effective in tracking the sun for 
improved energy production of solar PV panels and the proposed algorithm also can be used for 
designing the tracker with larger size of solar PV systems. 
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Electric energy is the main driver of various daily activities, both to increase productivity as well as to 
improve life quality. Energy demand is continuously increasing in parallel to the progress in 
technology and population increase. Depletion of fossil energy sources and awareness of 
environmental protection make people resort to renewable energy sources like solar energy. Low 
efficiency and intermittent characteristic of solar energy may originate from the sun movement along 
the day as well as the year. Efforts have always been tried to deal with the drawbacks. This paper 
proposes a computer-based tracking system to fully monitor and control a solar panel movement. 
The designed system has been proven the good performance of working at certain time interval, 
either hourly, or even continuously, as desired. Energy yield improvement has been achieved by 
processing the tracking results with the help of a microcontroller to optimize the power generation of 
the solar panel. 
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Almost all electronic components require a DC power supply at present days. The needs of DC 
power supplies from low voltage scales, medium voltages such as generators, to high voltage scales 
for high voltage electricity transmission. The improvement of PI controller performances is presented 
in this paper. The adaptation gains improve transient response of DC-DC Boost Converter several 
operating conditions. MIT rule is applied as an adaptive mechanism to determine the optimal control 
parameters in some conditions. A used adaptive control technique is Direct MRAC, this method as 
able to control system with some various input voltage. The proposed method has a stable response 
and able to reach the model reference smoothly. However, the response of the system has 
instantaneously overshoot and follow back the response of model reference. The rise time, settling 
time, overshoot, and steady-state for step response are some objectives that determine whether  
the adaptation gains work properly. The success of adaptive control is the determination of  
the adaptation gains. 
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Photovoltaic (PV) is a renewable source of electrical energy. Because PV can convert solar energy 
into electrical energy. However, the level of PV power efficiency is less good. To get Maximum 
Power Point (MPP) from PV, Maximum Power Point Tracking (MPPT) is needed. There are several 
methods to adjust the duty cycle of MPPT. In this paper, the duty cycle is controlled by Fuzzy  
Logic-Particle Swarm Optimization (FL-PSO) to get optimal MPP with the small ripple and oscillation 
from MPPT. From the simulation results, the values of output current, voltage, and power from  
the boost converter are 3.464 A, 183.6 V, and 637.7 W, respectively. The ripple of output power from 
PV with FL-PSO is 69.5 W. The time required by Fuzzy Logic-PSO reaches MPP is 0.354 s.  
The results of the proposed algorithm are compared with the PSO method. The results show  
that the MPPT technique using Fuzzy Logic-PSO indicates better performance and faster than  
the PSO method. 
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Grid tied photovoltaic (PV) system is an operation mode of PV system working together with utility 
power supply to provide power to the power load. Conventionally, transformer is used together with 
the power inverter. The power transformer works as a galvanic insolation amongst the PV system 
and power grid. It functions also to increase the output voltage of the power inverter. However,  
the use of transformer will add system complexity, price, weight and size of the entire system.  
A transformer-less system is an alternative to make the system simpler and more practical in use. 
The paper discusses performance of transformer-less grid tied PV systems using neutral point 
shorted inverter. Effects of transformer elimination to the feat of the grid tied PV system especially 
harmonics content and leakage current of PV system were examined and analyzed.  
The performance was also compared with the traditional system using H-bridge and diode clamped 
inverters. The results showed that the leakage current will appear in the grid tied PV system using  
H-bridge inverter. The leakage currents do not flow in the system applying diode clamped inverter 
and neutral point shorted inverter. In case of harmonics content, the diode clamped inverter injected 
less harmonics components than the neutral point shorted inverter. 

R4-6   
 

Design of 4-Stage Marx Generator Using Gas Discharge Tube 
 

Wijono*, Zainul Abidin, Waru Djuriatno, Eka Maulana, Nola Ribath 
Electrical Engineering Dept. of Universitas Brawijaya 

Jl. MT Haryono 167 Malang, Indonesia, tel/fax: +62 341 554166 
*Corresponding author, e-mail: wijono@ub.ac.id 

 
In this paper, a marx generator voltage multiplier as an impulse generator made of multi stage 
resistors and capacitors to generate a high voltage is proposed. In order to generate a high voltage 
pulse, a number of capacitors are connected in parallel to charge up during on time and then  
in series to generate higher voltage during off period. In this research, a 6kV marx generator  
voltage multiplier is designed using Gas Discharge Tube (GDT) as an electronic switch  
to breakdown voltage. The marx generator circuit is designed to charge the storage capacitor for 
high impulse voltage and current generator applications. According to IEC 61000-4-5 class  
4 standard, the storage capacitor must be charged up to 4 kV. The results show that the proposed 
marx generator can produce voltages up to 6.8 kV. However, the storage capacitor could be  
charged up to 1 kV, instead of 4 kV in the standard. That is because the output impulse voltage has 
narrow time period. 
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Photovoltaic (PV) is a renewable electric energy generator that utilizes solar energy. PV is very 
suitable to be developed in Surabaya-Indonesia. Because dry season in Indonesia is six months. 
Accurate forecasting of short-term PV power is important for system reliability and large-scale PV 
development. this paper proposes an algorithm for forecasting PV power based on temperature and 
solar radiation. Jordan Recurrent Neural Network (JRNN) is used to predict short-term PV power.  
In this paper, samples of temperature and solar radiation were obtained from April until September. 
Because in Indonesia, April until September was the dry season. From the results of the training 
simulation, the MSE and MAPE values were obtained at 1.3311 and 34.8820, respectively.  
The results of testing simulation, MSE and MAPE values were obtained at 0.9858 and 1.3311, with  
a time of 4.591204. The forecasting has minimized significant errors and short processing times. 
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Research and development on power converters are getting more interesting in recent years. It is 
also buttressed by rapid development in related fields, such as power semiconductor, digital 
advanced control, magnetic material and application of power converters in many sectors. In addition 
to the power quality matter, simplicity of inverter circuits is another important aspect that should be 
considered toward economical feature. Adding the number of power switches will increase 
complexity of overall inverter circuits. This paper presents a different circuit configuration of  
three-level modified sine wave neutral point shorted power inverter which work converting DC power 
into AC power with reduced power switches. To improve the performance and feature of inverter 
circuits, the inverter was equipped with online temperature monitoring, and overheat protection 
based on internet of things. Adding online temperature monitoring system makes easier in 
monitoring of power switches to prevent the excessive faults of inverter. Some computer based test 
data are presented and discussed. Furthermore, experimental test results of the new three-level 
inverter prototype, and its online monitoring system are presented and discussed. Test outputs 
verified that the proposed system worked properly generating a three-level modified sine wave 
voltage, with online temperature monitoring system. 
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In general, Photovoltaic (PV) array is not able to generate maximum power automatically, because 
some partial shading caused by trees, clouds, or buildings. Irradiation imperfections received by  
the PV array are overcome by applying Maximum Power Point Tracking (MPPT) to the output of  
the PV array. In order to overcome these partial shading problems, this system is employing Particle 
Swarm Optimization (PSO) as MPPT method. It optimizes the output power of the solar PV array by 
Zeta Converter. Output voltage of MPPT has high rate such that it needs stepdown device to 
regulate certain voltage. Constant voltage will be the input voltage of Buck Converter and controlled 
using Adaptive PID. Adaptive control based on MRAC has design that almost same as  
the conventional PID structure and it has better performance in several conditions. The proposed 
system is expected to have stable output and able to perfectly emulate the response of the reference 
model. From the simulation results, it appears that PSO have high tracking accuracy and high 
tracking speed to reach maximum power of PV array. In the output voltage regulation, adaptive 
control does not have a stable error status and consistently follows the set point value. 
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This paper describes the design and fabrication of vehicle gust turn (VG-Turn) which assembled on 
the middle/side of freeway road with moving vehicle become the source energy. VG-Turn can be 
harvested in country with low wind speed because using vertical axis wind turbines (VAWT)  
the airfoils having an angle is set of any directional wind. This work presents working principle, 
system design, and hardware component considered by RPM, lightweight materials, rigid, efficiency 
torque, mechanical stress, aerodynamics which in VAWT is the best choice to VG-Turn. The result 
can produce up to 68.8 Watt at 6 m/s and produce a torque of 3.153 Nm at 6 m/s or 0.391 Nm at 3 
m/s air velocity. Referred to betz limit, the torque value will decrease because the turbine absorbed 
wind energy is only 59.26%, then drops to 5.151 Nm at 6 m/s or 0.6439 Nm at 3 m/s air velocity. 
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A cart inverted pendulum system is a system that has many problems such as nonlinearity, 
complexity, unstable, and underactuated system. It makes this system be a benchmark for testing 
many control algorithm. This paper presents a comparison between 2 conventional control methods 
consist of a Linear Quadratic Regulator (LQR) and pole placement. The comparison indicated by  
the most optimal steps and results in the system performance that obtained from each method for 
stabilising a cart inverted pendulum system. A mathematical model of DC motor and mechanical 
transmission are included in a mathematical model to minimize the realtime implementation problem. 
From the simulation, the obtained system performance shows that each method has its advantages, 
and the desired pendulum angle and cart position reached. 
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Excessive use of household appliances causes waste of electrical energy. Smart home is a house 
that is equipped with various connected sensors, actuators, and mobile terminals. Supported by  
the advances in computing technology, the smart environment is applied to houses to provide 
convenience and security for their inhabitants. The Smart home system should be able to monitor 
the activity within the house and act accoding the current condition. It is closely related to IoT 
(Internet of Things) as devices within smart home need to be connected to the Internet. Other than 
that, smart home should be able to cope with other issues, such as energy efficiency, mobility, and 
health. The smart home controller prototype implemented with Raspberry pi, Arduino, ESP8266 
module is presented. This integrates functionalities of several household appliances into one 
application, controlled by smart phones. The Adaptive Linear Neural Network (ADALINE) is applied 
in this model as an algorithm to predict output when the controller is in automatic mode. Through 
validation testing with the ADALINE algorithm, an accuracy value of 99.6 % was produced. 
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This paper proposes a scheme to improve regenerative ABS technology that already exists today by 
adding accommodation faults to the control system. The control algorithm used is a sliding mode 
control so that system nonlinearities can be handled properly. The proposed method then is called 
fault tolerant sliding mode control (FTSMC) system. In designing the proposed control, there are two 
stages, namely estimation of faults, as well as the mechanism for reconfiguring controls. Estimation 
of faults is done by using proportional-integral (PI) observers based on extended state space 
equation. Whereas the control signal reconfiguration is done by replacing measured output with their 
estimates and compensating for control signal using the actuator fault estimate. The simulation 
shows that the control system based on the FTSMC produces better dynamic performance than  
the sliding mode control (SMC) without fault tolerant feature. Furthermore FTSMC provides inherent 
characteristic for dealing with a minor fault in the hydraulic actuator. 
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In a long baseline (LBL) navigation, the range between a navigation subject and an acoustic 
transponder is calculated through time-of-flight (ToF) measurement. To obtain an accurate result, it 
is of importance that the clocks utilized in the measurements are synchronous. The presence of any 
offset among them would result in a pseudorange, i.e. range plus its bias(es). Since the multiplying 
factor in this ToF measurement is the sound speed (around 1500 m/s), even a minuscule  
clock-offset may result in a pseudorange with noticeable bias. This result could be further worsened 
when the clock-offset varies over time. If clock recalibration is not an available option, this offset has 
to be modeled and compensated. In this paper, the presence of clock-offset in a LBL navigation is 
addressed. Its main take is to consider the clock-offset as a time-varying case. Specifically,  
the behavior of the clock is modeled as an autoregressive filter. The dynamics of this offset is then 
included into the ToF measurements and kinematics of an autonomous underwater vehicle  
(AUV). This leads to a state-space formulation of the system. To check the system’s observability, 
the so-called graphic approach is implemented instead of the conventional rank test. Finally,  
a standard discrete Kalman filter is deployed as the state estimator. By simulation, it is demonstrated 
that the estimator managed to compensate the offset and provided localization with accuracies less 
than 1 m. 
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This paper deals in building a 3D vision based obstacle avoidance and navigation. In order for  
an autonomous system to work in real life condition, a capability of gaining surrounding environment 
data, interpret the data and take appropriate action is needed. One of the required capability in this 
matter for an autonomous system is a capability to navigate cluttered, unorganized environment and 
avoiding collision with any present obstacle, defined as any data with vertical orientation and able to 
take decision when environment update exist. Proposed in this work are two-step strategy of 
extracting the obstacle position and orientation from point cloud data using plane based 
segmentation and the resultant segmentation are mapped based on obstacle point position relative 
to camera using occupancy grid map to acquire obstacle cluster position and recorded  
the occupancy grid map for future use and global navigation, obstacle position gained in grid map  
is used to plan the navigation path towards target goal without going through obstacle position  
and modify the navigation path to avoid collision when environment update is present or platform 
movement is not aligned with navigation path based on timed elastic band method. 
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Remotely Operated Vehicle also known as ROV is a vehicle with high nonlinearity and uncertainty 
parameters that requires a robust control system to maintain stability. The nonlinearity and 
uncertainty of ROV are caused by underwater environmental conditions and by the movement of  
the vehicle. SMC is one of the control systems that can overcome nonlinearity and uncertainty with 
the given robust system. This paper proposes the use of Integral SMC to compensate nonlinearity 
and uncertainty in ROV and the use of PSO to optimize adjustment of SMC parameters. The ROV 
used in this paper has a configuration of six thrusters with five DoF movements that can be 
controlled. Integral Sliding Mode is used to control all force direction to increase the convergence of 
speed error. Adjustment optimization techniques with PSO are used to determine four values of 
sliding control parameters for five DoF. Using Lyapunov stability approach control law of sliding 
mode is derived and its global stability proved mathematically. Simulation results are conducted to 
show feasibility and merit of the proposed controllers in dealing nonlinearities and uncertainty in 
ROV and compared with linear controller. 
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Navigation is one of the main challenge in underwater vehicle. Maintaining the depth position in  
the micro class remotely operated vehicle (ROV) robot is one of the needs in one of the categories in 
Singaporean Robot Games (SRG). To maintain depth, a sensor that can measure depth is needed. 
One sensor that can be used is using single camera. In this works, camera-based depth control  
is developed and evaluated for micro class ROV, namely as Fitoplankton SAS ROV. Fitoplankton 
SAS ROV is a small ROV prototype which equipped with six thrusters, where four thrusters  
are configured to adjust pitch, roll and depth control capabilities. To maintain depth, a PID control 
system with camera-based depth sensor as input is used to automatically maintain depth according 
to the specified setpoint. Moreover, the method for camera to measure the distance is using  
the Triangle Similarity method. The experimental results show that the Fitoplankton SAS ROV Robot 
can maintain depth with an average of depth accuracy of 95.74%. 
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The Intelligence of Smart Instrumentation System starts to be developed on sensors and actuators 
known as Smart Sensors and Smart Actuators that are able to do their own calibration. Furthermore, 
a smart data bus was developed which has the ability to detect the fault and present the Fault 
Tolerant Instrumentation System. Computer intervention began the era of a more intelligent and 
independent Instrumentation System based on the concept of Artificial Neural Networks, Fuzzy 
Logic, and Genetic Algorithm. Processor with artificial cognitive abilities has been discovered. This 
processor architecture was designed by implementing the Knowledge Growing System (KGS) 
algorithm to obtain the data path architecture of the processor. KGS is a new concept of Artificial 
Intelligence (AI) which is focusing to emulate the process of knowledge growth of the human brain 
when getting new information from the sensory organ. The complexity of the processor circuit was 
determined by the number of sensor combinations and hypotheses as the main input for  
the processor. This paper addresses the development of Intelligence processors based on Cognitive 
Artificial Intelligence that is able to emulate human thinking in order to realize an Intelligence 
Instrumentation System. This processor is implemented in FPGA and able to perform Human 
Thinking Emulation using KGS algorithm. 
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This paper proposes a real-time face recognition module built as a web service. We introduce  
a novel design and mechanism for real-time face recognition on a web platform and to memorize 
most recent users for the user. This web service is called Vision and developed using the Flask  
and TensorFlow deep learning framework. The face recognition process is powered by FaceNet 
deep convolutional network model. The face recognition process done by Vision could also be 
utilized for user authentication and user memorization, both done in real-time on a web platform.  
As a demonstration of concept and viability, in this study, Vision is integrated into a web-based voice 
chatbot. The testing and evaluation of Vision’s face recognition process show an overall F-score of 
one for all test scenarios. 
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Jacob is a voice chatbot that use Wit.ai to get the context of the question and give an answer based 
on that context. However, Jacob has no variation in answer and could not recognize the context well 
if it has not been learned previously by the Wit.ai. Thus, this paper proposes two features of artificial 
intelligence (AI) built as a web service: the paraphrase of answers using Stacked Residual LSTM 
model and the questions summarization using Cosine Similarity with pre-trained Word2Vec and 
TextRank algorithm. These two features are novel designs that are tailored to Jacob, this AI module 
is called Cleveree. The evaluation of Cleveree is carried out using the Technology Acceptance 
Model (TAM) method and interview with Jacob admins. The results show that 79.17% of 
respondents strongly agree that both features are useful and 72.57% of respondents strongly agree 
that both features are easy to use. 
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Many studies attempted to combine SSA (Singular Spectrum Analysis) with other methods to 
improve the performance of the time series forecasting model. This work discussed two 
modifications of TLSAR (Two-Level Seasonal Autoregressive) modeling by considering the SSA 
decomposition results, namely TLSNN (Two-Level Seasonal Neural Network) and TLCSNN  
(Two-Level Complex Seasonal Neural Network). TLSAR consisted of a linear trend, harmonic, and 
autoregressive component. In contrast, the two proposed hybrid approaches consisted of flexible 
trend function, harmonic, and neural networks. Trend and harmonic function were considered as  
the deterministic part identified based on SSA decomposition. Meanwhile, NN was intended to 
handle the nonlinearity relationship in the stochastic part. These two SSA-based hybrid models were 
contemplated to be more flexible than TLSAR and more applicable to the series with an intricate 
pattern. The experimental studies showed that the SSA-based hybrid model produced smaller 
RMSE and MAPE than the results obtained from TLSAR model. 
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The study presents a road pavement crack detection system by extracting picture features then 
classifying them based on image features. The applied feature extraction method is the Gray Level 
Co-occurrence Matrices (GLCM). This method employs two order measurements. The first order 
utilizes statistical calculations based on the pixel value of the original image alone, such as variance, 
and does not pay attention to the neighboring pixel relationship. In the second order, the relationship 
between the two pixel pairs of the original image is taken into account. Inspired by the recent 
success in implementing Supervised Learning in computer vision, the applied method for 
classification is Artificial Neural Network (ANN). Data sets, which are used for evaluation are 
collected from low-cost smart phones. The results show that feature extraction using GLCM can 
provide good accuracy that is equal to 90%. 
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Global climate change is an issue that is enough to grab the attention of the world community. This 
is mainly because of the impact it has on human life. The impact that is felt also occurs in waters on 
the South Kalimantan region. This is of course can disrupt the productivity of fish in the marine 
waters of South Kalimantan. This study aims to make fish catch production prediction models based 
on climate change in the South Kalimantan Province because the amount of productivity of marine 
fish has fluctuated. This study uses climate data as input and fish production as output which is 
divided into two, namely training and testing data. Then the prediction is conducted using 
Backpropagation method combined with Particle Swarm Optimization method. The results of  
the study produced a prediction model with RMSE of 0.0909 with a combination of parameters used, 
namely, C1: 2, C2: 2, w: 0.7, learning rate: 0.5, Momentum: 0.1, Particles: 5, and epoch: 500.  
While the model used when predicting testing data produces RMSE of 0.1448. 
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The level of rice consumption per capita in Indonesia is one of the highest in the world. In planting 
rice, farmers must always provide fertilizer so that rice can grow properly. Urea fertilizer functions as 
a source of material for the formation of tillers, plant growth, and chlorophyll formation for 
assimilation processes ultimately used to produce starch in grain growth. One way to determine urea 
fertilizer requirements for rice in an area is to look at the color of rice leaves around the site. 
Formerly, farmers used Leaf Color Chart to compare the color of rice leaves and to determine how 
much fertilizer needed for an area of the rice plant. In this study, a mobile-based application 
developed to classify the color of rice leaves and also to calculate urea fertilizer doses in a rice 
planting site. This application uses the Hue, Saturation, Value (HSV) colors of rice leaves combined 
with the Fuzzy classification method. The resulting accuracy reaches 90% for the color classification 
of rice leaves as well as administering the necessary doses of fertilizer for a rice planting area. 
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Detecting moving vehicles is one of important elements in the applications of Intelligent Transport 
System (ITS). Detecting moving vehicles is also part of the detection of moving objects. K-Means 
method has been successfully applied to unsupervised cluster pixels for the detection of moving 
objects. In general, K-Means is a heuristic algorithm that partitioned the data set into K clusters by 
minimizing the number of squared distances in each cluster. In this paper, the K-Means algorithm 
applies Euclidean distance, Manhattan distance, Canberra distance, Chebyshev distance and 
Braycurtis distance. The aim of this study is to compare and evaluate the implementation of  
these distances in the K-Means clustering algorithm. The comparison is done with the basis of  
K-Means assessed with various evaluation paramaters, namely MSE, PSNR, SSIM and PCQI.  
The results exhibit that the Manhattan distance delivers the best MSE, PSNR, SSIM and PCQI 
values compared to other distances. Whereas for data processing time exposes that the Braycurtis 
distance has more advantages. 
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Decadal phenomena like ENSO (El-Nino Southern Oscillation) and IOD often bring unintended 
consequences such as unexpected temperatures, floods, and droughts. It could be a threat to 
society, including farmers, which highly dependent on climate and weather. The complexity of 
decadal phenomena happened in Indonesia makes the precipitation prediction is not easy. This 
paper proposed a precipitation prediction model using Recurrent Neural Networks (RNNs).  
The connection between sequential data settings with Long-Term Memory (LSTM). Predictions 
begin with pre-processing, training using meteorological data, i.e., rainfall, humidity, temperature, 
solar radiation during three years from various observation stations. The data that was not data 
training is used to test the approximate accuracy of the model. This study examined the combination 
of training data sequences, time, configuration of optimization models, and process configurations, 
which determine the efficiency. This research gave an accuracy of 64-100%. 
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In a world where the algorithm can control the lives of society, it is not surprising that specific 
complications in determining the fairness in the algorithmic decision will arise at some point. Machine 
learning has been the de facto tool to forecast a problem that humans cannot reliably predict  
without injecting some amount of subjectivity in it (i.e., eliminating the “irrational” nature of humans). 
In this paper, we proposed a framework for defining a fair algorithm metric by compiling information 
and propositions from various papers into a single summarized list of fairness requirements 
(guideline alike). The researcher can then adopt it as a foundation or reference to aid them in 
developing their interpretation of algorithmic fairness. Therefore, future work for this domain would 
have a more straightforward development process. We also found while structuring this framework 
that to develop a concept of fairness that everyone can accept, it would require collaboration with 
other domain expertise (e.g., social science, law, etc.) to avoid any misinformation or naivety that 
might occur from that particular subject. That is because this field of algorithmic fairness is far 
broader than one would think initially; various problems from the multiple points of view could come 
by unnoticed to the novice’s eye. In the real world, using active discriminator attributes such as 
religion, race, nation, tribe, religion, and gender become the problems, but in the algorithm,  
it becomes the fairness reason. 
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Stereo vision is one of the interesting research topics in the computer vision field. Two cameras are 
used to generate a disparity map, resulting in the depth estimation. Camera calibration is the most 
important step in stereo vision. The calibration step is used to generate an intrinsic parameter of 
each camera to get a better disparity map. In general, the calibration process is done manually by 
using a chessboard pattern, but this process is an exhausting task. Self-calibration is an important 
ability required to overcome this problem. Self-calibration required a robust and good matching 
algorithm to find the key feature between images as reference. The purpose of this paper is to 
analyze the performance of three matching algorithms for autocalibration process. The matching 
algorithms used in this research are SIFT, SURF, and ORB. The result shows that SIFT performs 
better than other methods. 
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Indonesia is a country that has far more territory than the mainland. With a large area, this potential 
must be utilized as well as possible. During this time, fishermen still use traditional methods to catch 
fish where they still depend on the season, wind, and also information between fellow fishermen. 
This is less able to maximize fish production. Good patterns or strategies are needed to increase fish 
production. In this study feature extraction was carried out namely temperature, salinity, chlorophyll, 
turbidity, total suspended solids (TSS), and colored dissolved organic matter (CDOM) using satellite 
imagery of Landsat 8. This research area was in Madura Coast Island. The pattern is determined 
using Lagrange Interpolation and clustering using the Gaussian Mixture Model (GMM). The result is 
the movement of fish is dominated by the Bangkalan region, where almost every month for three 
years, fish always appear in the region. As for the Sampang, Pamekasan, and Sumenep regions,  
the movement of fish cannot be seen. 
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3D image is something image with depth data or often also called with depth. use of 3D depth 
sensors in 3D cameras still many have a weakness, especially on results The resulting image. Raw 
data generated by camera intel realsense these still not yet seen Nice. In research, this will used 
method Convolution smooth for do repair 3D image. Noise in the image could be removed and 
smoothed, but this smooth operation have effect equalization level gray, so images obtained look 
more run away contrast. Effect blurring this called blurring effect. Conclusion of the research is  
the method can be applied on 3D image, but not perfect. There are many problems can fix it for  
the next research, one of is the predicted for the motive from the object tested, so we can get be 
perfect for the result. 
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Based on spatial plans document of South Sumatera in 2005 – 2019, the study area (South Ogan 
Komering Ulu, South Sumatera) was categorized as middle–high ground motion vulnerability. This 
analysis was aimed to determine ground motion vulnerable points along the Sukabumi Sub-district, 
South Ogan Komering Ulu District, South Sumatera to Tigadihaji Damsite road geometric plan based 
on remote sensing. The contribution of this research is to determine the location on road geometry 
that needs slope reinforcement as a mitigation effort. The method used in this analysis was  
the deterministic method based on ground motion parameters issued by Center for Volcanology and 
Geological Disaster Mitigation (PVMBG) in 2015 stated in the National Disaster Management 
Agency (BNPB) Indonesian Disaster Risk (RBI) document in 2016. The eight parameters used were 
the justification of remote sensing–based processing methods. The data used in this analysis  
were Hydrology and Geology Final Reports issued by PT Virama Karya (Persero) consultant, 
Landsat 8 Satellite Imagery band 5 6 7, Digital Elevation Model (DEM), and Geographic Information 
System (GIS) of South Sumatera. Based on the analysis, it was proven that the study area was 
categorized as middle–high ground motion vulnerability with the points classified having high ground 
motion were station 1+225, 1+250, 1+325, 1+350, 1+375, 1+425, 1+450, 1+700, 1+750, 1+775, 
1+800, 1+950, and 1+975. 
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This paper deals with classifying two different genera of mosquito: Aedes Aegepty and Culex.  
Both genera have similar performance but Aedes is dangerous vector-borne mosquitos while Culex 
is not. The purpose of this research is replacing the conventional method (human-perception) by 
computer-based perception. Spatial pattern movement is utilized to extract the biological feature of 
both genera. The method consists of data acquisition of movement recording video, spatial 
movement pattern, and image statistical classification. The result shows the significant differences 
between the biological motion of Aedes Aegepti and Culex in the same environmental condition. 
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Electroencephalogram (EEG) is a tool used to record brain signals.The ictal signal was recorded by 
EEG when the patient had an epileptic seizure. During recording, the EEG also captured other 
signals that were not brain signals or called artifacts. Signals of the brain contaminated with artifacts 
can increase the risk of misdiagnosis of epilepsy patients. The types of artifacts that appear most 
often are an ocular artifact (OA). Classification of ictal and OA signals is necessary to objectively 
distinguish between the two types of signals to minimize misdiagnosis. The Ictal and OA signals are 
decomposed using EMD to obtained IMFs. Then the IMF is extracted into time-frequency features 
and its parameters. These features are then used to classify ictal and artifact signals using Support 
vector machine (SVM). The best classification results are SVM with the RBF kernel, with the BAM 
and BFM features from the first IMF. 
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Moving object detection becomes the important task in the video surveilance system. Defining  
the threshold automatically is challenging to differentiate the moving object from the background 
within a video. This study proposes gaussian mixture model (GMM) as a threshold strategy in 
moving object detection. The performance of the proposed method is compared to the Otsu 
algorithm and gray threshold as the baseline method using Mean Square Error (MSE) and Peak 
Signal Noise Ratio (PSNR). The performance comparison of the methods is evaluated on human 
video dataset. The result shows that the performance of the proposed method outperforms  
the baseline method in term of error detection. 
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Mobile cloud game is a solution to play high-end games in indigent thin clients with a diversity of 
end-user devices, and as real-time gaming, mobile cloud game hosting game engines in the cloud. 
Moreover, frequent change in network quality is another issue that should be limited in order to run 
the real fast cloud game. Thus, reliable software components between cloud and user devices as 
clients, including using Artificial Intelligence (AI) algorithms such as machine learning, deep learning 
and so on will enhance the game performance, particularly in multiplayer and real-time conditions. In 
this paper, w list the mobile cloud game architecture in High-Performance Computing (HPC) 
environment, where a load of the game will be distributed between servers as cloud and clients.  
The server node as clouds or clients will consist of more than one server with many processors 
(cores) or sometimes can be recognized as distributed computing. Using HPC for cloud games will 
boost the game performance where the execution times will be dispersed not only in some node in 
servers and clients but in many cores of each server or client. The involvement of the Internet of 
Thing (IoT) and ubiquitous access from heterogeneous devices will give benefit to enjoyment in  
the game itself. 
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Tuberculosis is an infectious disease caused by an infection of the bacterium mycobacterium 
tuberculosis. Identification of many bacteria in sputum is an effective method for detecting 
tuberculosis, but manually calculation by pathologists take a relatively long time. Previous research 
on tuberculosis bacteria was limited to detect the presence or absence of mycobacterium 
tuberculosis in sputum images. This research aims are to identify the number of mycobacterium 
tuberculosis and determine classification accuracy of tuberculosis severity by using statistical 
approach. The steps taken are image processing, dimensional reduction by applying discrete 
wavelet transformation and partial least square, and then identify the number of mycobacterium 
tuberculosis by using Poisson nonparametric regression model based on local linear estimator. In 
this research, by using Poisson nonparametric regression model based on local linear estimator, we 
obtain deviance and classification accuracy values of 28.410 and 92.75%, respectively. In addition, 
by comparing with linear parametric regression model that gives deviance and classification 
accuracy values of 93.029 and 85.5%, respectively. It means that Poisson nonparametric regression 
model based on local linear estimator is better than linear parametric regression model for identifying 
the number of mycobacterium tuberculosis in sputum images and classifying of tuberculosis severity. 
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Color quantization is a way to contribute to the reduction of the storage while maintaining image 
quality. Color quantization reduces the number of distinct colors used in an image with the intention 
that the new image should be as visually similar as possible to the original image. Therefore,  
K-Means++ Clustering algorithm is proposed to analyze an image’s color distribution and produce 
the color palette for transforming to a quantized image. K-Means++ is an amendment to  
the K-Means algorithm in order to surmount the arbitrary selection of the initial cluster center. In this 
paper, the tests were conducted on several images with numbers of K value: 32, 64, 128, and 256. 
The results show that K-Means++ algorithm yields higher PSNR values and lower file size  
with considerable PSNR and file size percentage decreases compared to K-Means algorithm; 2.58% 
and 1.05%. 
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Image compression is a vital technology in transmission and storage of digital images because of 
huge data associated with them. It can be defined as process to remove the redundant information 
from the images so that only essential information can be stored to reduce the storage size, 
transmission bandwidth and transmission time. The essential information is extracted by numerous 
transforms techniques such that it can be reconstructed without losing quality and information of  
the image. This project proposes a new image compression scheme with pruning proposal based on 
Discrete Cosine Transformation (DCT). The effectiveness of the algorithm has been reasonable over 
some real images and the performance of the algorithm has been compared with different types of 
image extentions. It is JPG, PNG and BMP. Matlab software is an important platform for this project 
in order to write a program and perform the progress of project phase by phase to achieve  
the expected result. 
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This article presents a study on edge preserving filter in image matching. This study comprises  
a novel development of stereo matching algorithm using edge preserving filter in the algorithm 
framework. Fundamentally, the matching process consist of several stages which will produce  
the disparity or depth map. The clear problem and the most challenging problem for matching 
process is to get an accurate corresponding point between two images. Hence, this article proposes  
an algorithm for stereo matching using Sum of Squared Differences (SSD) and dual edge preserving 
filters. It is Median Filter (MF) and Bilateral Filter (BF) to surge up the accuracy. The SSD will be 
implemented at the first stage to get the preliminary corresponding result, then the BF works as an 
edge-preserving filter to remove the noise from the first stage. The MF is used at the last stage to 
improve final disparity map. A standard benchmarking dataset from the Middlebury has been used 
for the experimental analysis and validation. The proposed work in this article achieves good 
accuracy about 6.65% and 9.32% of nonocc and all errors respectively. The comparison is also 
conducted with some established methods where the proposed framework performs much better. 
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Image segmentation is an important precursor to boundary delineation of medical images. One of 
the major challenges in applying automatic image segmentation in medical images is  
the imperfection in the imaging process which can result in inconsistent contrast and brightness 
levels, and low image sharpness and vanishing boundaries. Although recent advances in  
deep learning produce vast improvements in the quality of image segmentation, the accuracy of 
segmentation around object boundaries still requires improvement. We developed a new approach 
to contour evolution that is more intuitive but shares some common principles with the active contour 
model method. The method uses two concepts, namely the Boundary Grid and Sparse Boundary 
Representation, as an implicit and explicit representation of the boundary points. We tested our 
method using lumbar spine MRI images of 515 patients. The experiment results show that our 
method performs faster and more accurate and flexible than the Geodesic Active Contours. 
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One popular image security technique is image encryption. This research proposes an image 
encryption technique that consists of three encryption layers, namely bit-shift encryption,  
chaos-based encryption, and stream encryption. The chaotic algorithm used is Arnold chaotic map, 
while the stream cipher algorithm used is RC4. Each layer has different cryptology characteristics in 
order to obtain safer image encryption. The characteristics of cryptology are permutation, confusion, 
diffusion, and substitution. The combination of the proposed encryption method aims to encrypt 
images against various attacks, especially attacks on statistics and differentials. The encryption 
method testing is done by various measuring instruments such as statistical analysis, namely 
entropy information, avalanche effect, and histogram, differential analysis, namely UACI and  
NPCR, visual analysis using PSNR and SSIM, and the ratio of error bits. Based on the results of  
the measurements obtained from the experiments that our proposed encryption method can work 
very well by various measuring instruments. The decryption process can also work perfectly where 
the decrypted image is the same as the original image proven by the infinity value in PSNR, and  
the value of 0 is generated on the SSIM and BER measuring devices. 
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Brain-Computer Interface (BCI) connects direct communication between the brain and an external 
device without speech, gestures, or any muscular activity. Usually, BCI uses information from EEG 
signals with various variables reviewed. This study proposed BCI to move external devices such as 
a drone simulator from EEG signal information. EEG signal processing for extraction of imagery 
motor components and focus condition using Wavelet and Recurrent Neural Networks (RNN).  
To connect sequential data from the RNN EEG signal using Long Short-Term Memory (LSTM).  
The results show that BCI used Wavelet and RNN can drive external devices of non-training data 
with accuracy 79.6%. The experiment gave AdaDelta model is better than the Adam model in terms 
of accuracy and value losses. Whereas in computational learning time, Adam's model is faster than 
AdaDelta's model. 
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Estimation of bone quality using ultrasound based on pulse echo technique is easier because this 
technique only use a single transducer. However, the measurement of pulse echo technique is still 
less accurate compared to through transmission in terms of correlation with bone microstructure. 
Previous research shows that fast and slow waves can be reflected and backscattered and analysis 
these waves could improve pulse echo technique. Hence, the objective of this paper is to conduct  
a simulation using pulse echo technique to investigate the correlation between fast and slow waves 
with various microstructures of 2-dimentional cancellous bone models by comparing the result to 
through transmission technique. The recorded “incident” and “reflected” waves were processed with 
the bandlimited deconvolution method to estimate fast and slow waves. The parameters for single 
modes, fast and slow waves for incident and reflected wave are calculated, plotted against porosity 
for several thicknesses and compared in terms of their correlation coefficient. The attenuation of 
incident and reflected fast wave shows a good correlation with porosity for both orientations of bone 
models. Wave propagation for parallel orientation dominated by incident and reflected fast wave, 
meanwhile, perpendicular orientation dominated by incident slow wave. The thickness factor affected 
amplitude but less affected attenuation of fast and slow waves. Due to propagation loss,  
the reflected wave shows lower correlation to porosity compared to the incident wave. Hence, 
analyzing fast and slow waves could improve the measurement accuracy of pulse echo technique 
compared to using single mode wave to estimate bone quality. 
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A Quick Response code-based Authentication Method (QRAM) has been proposed. QRAM is 
applicable for lots of Internet of Things (IoT) based applications. The QRAM aims to verify requests 
of such an access to IoT applications. Requests are made using a Quick Response Code (QRC). To 
authenticate contents of QRC, users are required to scan their QRCs in order to access IoT 
applications. The proposed QRAM would be able to authenticate contents of QRC. If contents are 
not originally issues, IoT applications answers would be surely wrong. Thus, the QRAM objective is 
to securely authenticate contents of QRC. Thus, three procedures are applied on QRCs to do so. 
These procedures ensure that contents of QRC have not been modified in an unauthorized manner. 
The QRAM contributes to IoT automatic access systems or smart applications in terms of 
authentication and safety of access. The QRAM is evaluated in terms of security factors  
(e.g., authentication). Computation time of authentication procedures for a wide range of IoT based 
applications has become a considerable issue. The proposed QRAM aims to reduce computation 
time consumed to authenticate each QRC. Some authentication techniques still face difficulties when 
an IoT application requires quick and fast response to users; therefore, the QRAM aims to enhance 
such an issue in order to meet real-time applications. Thus, the proposed QRAM is evaluated and 
compared to several competitive methods used to verify QRC in terms of computation time. Results 
confirmed that QRAM is faster than other competitive techniques. Besides, results have shown  
a high level of complexity in terms of decryption time needed to deduce private contents QRC.  
The QRAM has also shown it is robust against unauthorized request of access. 
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Advanced Metering Infrastructure (AMI) is a component of electrical networks that combines  
the energy and telecommunication infrastructure to collect, measure and analyze consumer energy 
consumptions. One of the main elements of AMI is a smart meter that used to manage electricity 
generation and distribution to end-user. The rapid implementation of AMI raises the need to deliver 
better maintenance performance and monitoring more efficiently while keeping consumers informed 
on their consumption habits. The convergence from analog to digital has made AMI tend to inherit 
the current vulnerabilities of digital devices that prone to cyber-attack, where attackers can 
manipulate the consumer energy consumption for their benefit. A huge amount of data generated in 
AMI allows attackers to manipulate the consumer energy consumption to their benefit once they 
manage to hack into the AMI environment. Anomalies detection is a technique can be used to 
identify any rare event such as data manipulation that happens in AMI based on the data collected 
from the smart meter. The purpose of this study is to review existing studies on anomalies 
techniques used to detect data manipulation in AMI and smart grid systems. Furthermore, several 
measurement methods and approaches used by existing studies will be addressed. 
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Smart grids are the cutting edge electric power systems that make use of the latest digital 
communication technologies to supply end-user electricity, but with more effective control and can 
completely fill end user supply and demand. Advanced Metering Infrastructure (AMI), the backbone 
of smart grids, can be used to provide a range of power applications and services based on AMI 
data. The increased deployment of smart meters and AMI have attracted attackers to exploit smart 
grid vulnerabilities and try to take advantage of the AMI and smart meter’s weakness. One of  
the possible major attacks in the AMI environment is False Data Injection Attack (FDIA). FDIA will try 
to manipulate the user’s electric consumption by falsified the data supplied by the smart meter value 
in a smart grid system using additive and deductive attack methods to cause loss to both customers 
and utility providers. This paper will explore two possible attacks, the additive and deductive data 
falsification attack and illustrate the taxonomy of attack behaviors that results in additive and 
deductive attacks. 
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FM broadcast antenna systems are required to conform to broadcast standards on radiation 
characteristics. Basic elements or bays used in FM broadcast antenna systems were therefore 
developed to satisfy these requirements. Other antenna characteristics are also considered not just 
to produce the required signal level for optimum reception but also taking into consideration  
the effects of the radiation to the environment. Higher gains are realized by stacking several 
elements to form a collinear array. Practically, these elements are mounted on one side of metallic 
towers to form the array and end-fed with RF power through transmission lines. With the advent of 
powerful computers and accurate antenna simulation softwares, this paper presents the radiation 
characteristics of a 4-bay collinear antenna system composed of one of the more popular bays.  
The radiation characteristics of the array are presented and discussed in terms of total gain, 
polarization components, circularity, beamwidth and minor lobe of the array to determine  
the conformity of the array performance with existing standards. The possible effects of  
the downward radiation from the minor lobe are also considered. Results of numerical analyses 
show that the array is basically a vertically polarized radiator, the beamwidth is quite small which 
makes it disadvantageous in high-elevated antenna systems and the downward radiation can cause 
adverse effects. Adjustments on the basic elements and bay placements are recommended. 
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Communication plays an important role to deliver the correct information. However,  
the communication became challenging especially for agile software teams, which are in 
geographical distributed. The problem arise when there are exchanging information using 
unstructured communication platform, misunderstanding on the information communicated and lack 
of documentation. The aims of this study is to propose a text classification technique for 
requirements identification in text messages. In this study, we adopted the cascade and cluster 
classification concept of Carotene that relies on the hash tag function. It classifies the text messages 
into requirements types instead of job title. This technique called as High Level Carotene (HLC) 
technique that embedded into the tool to identify the functional requirement and non-functional 
requirements. The result shows that our technique effectiveness to identify both of requirements in 
text messaging. 
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This project aims at providing a light-weight IoT middleware that can be used to enable individual IoT 
applications hosted on a premise server owned by individuals or organizations for effective data 
security. An application programming interface (API) is used to interact with the application service 
provider as this would ensure the scalability of the system as well as ease of system deployment. 
The approach has several notable merits: 1) it acts as a chain combining IoT various components;  
2) it provides management of data; 3) it also provides an abstraction of physical layer hiding all  
the details of diversity, and 4) also provides security for sensitive resources. Tools such as postman 
software and MongoDB are used for analysis to see how the middleware responses to HTTP 
request methods. We found that the middleware takes a lightweight approach by using less  
than 600B for HTTP requests and CPU usage of 7% at the highest level of activity between  
the middleware and the database. 
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In this paper, a Machine Learning (ML) based lightweight interference mitigation scheme for WSN is 
proposed. The scheme detects and identifies heterogeneous interference like Wifi, Bluetooth and 
microwave oven using a lightweight feature extraction method and ML lightweight decision tree. Then 
it chooses the best countermeasure to mitigate the effect of the detected interference with a look-up 
table. The developed scheme provides Wireless Sensor Network (WSN) an adaptive interference 
mitigation solution by helping to choose packet scheduling, Acknowledgement (ACK)-retransmission 
and channel switching as countermeasures. The scheme is simulated with test data to evaluate  
the accuracy performance and the memory consumption. Evaluation of the proposed scheme’s 
memory profile shows a 14% memory saving compared to a Fast Fourier Transform (FFT) based 
periodicity estimation technique and 3% less memory compared to logistic regression based ML 
model, hence proving the scheme is lightweight. The validation test shows the scheme has a high 
accuracy at 95.24%. It shows a precision of 100% in detecting WiFi and microwave oven interference 
while a 90% precision in detecting Bluetooth interference. Hence, the developed scheme provides 
WSN a potential lightweight solution to mitigate interference and coexist with other technologies. 
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Digital medical images have become a vital resource that supports decision-making and treatment 
procedures in healthcare facilities. The medical image consumes large sizes of memory, and  
the size keeps on growth due to the trend of medical image technology. The technology of 
telemedicine encourages the medical practitioner to share the medical image to support knowledge 
sharing to diagnose and analyse the image. The healthcare system needs to ensure distributes  
the medical image accurately with zero loss of information, fast and secure. Image compression is 
beneficial in ensuring that achieve the goal of sharing this data. The region of interest based hybrid 
medical compression algorithm plays the parts to reduce the image size and shorten the time of 
medical image compression process. Various studies have enhanced by combining numerous 
techniques to get an ideal result. This paper reviews the previous works conducted on a region of 
interest based hybrid medical image compression algorithms. 
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Authentication is one of the most important parts of information security. It has become one of  
the most essential security features for network communication. In today’s, there is a need for  
a strong level of authentication to ensure a high level of security is being delivered to the application. 
However, it brings challenging issues on security and efficiency. Security issues such as privacy and 
data integrity arise due to the lack of control and authority. Furthermore, a more pressing issue for 
multi-factor authentication is on the high execution time that leads to a downfall in overall 
performance. There has been substantial research, which discusses on multi-factor authentication 
scheme but most of those research does not detect vulnerabilities based on user behavior. Most 
current research only focuses on improving the security part of authentication while neglecting  
the efficiency part of the system. To overcome the above issue, this research proposes a new  
multi-factor authentication scheme, which is capable to withstand vulnerabilities, based on user 
behavior and maintain an optimum level of efficiency. An experiment has been conducted to 
evaluate the scheme. The result from the experiment shows that the proposed scheme processing 
time is lower than the processing time of other previous schemes. This is even after additional 
security features have been added to the scheme. 
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Listening to FM stations in office environments is sometimes difficult due to attenuated signals from 
the transmitters. Identifying the factors that affect the signal level and eventually developing a model 
to predict the signal inside buildings will guide engineers in designing a broadcast system; this will 
ensure optimum signal penetration in these listening areas. Further, the developed model can find 
applications in policy-making on the regulation of FM broadcast stations, both for analog and digital 
radio systems. Signal level measurements from three FM broadcast stations have been made inside 
eight office rooms in De La Salle University-Manila. With the three stations utilizing circularly 
polarized transmitting antennas, the measurements aim to determine the signal levels of  
the horizontal and vertical components of the received signal. These measured levels are used to 
determine the effects on the magnitude of the received signal of some factors, such as signal 
frequency and polarization, receiving antenna height, walls, transmitter-receiver distance, etc. Since 
the developed model is based on the measured signal levels in the actual office environment, its 
accuracy is then more accurate than any of the existing models that were earlier developed. 
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Quantum algorithms are well-known for their quadratic if not exponential speedup over their classical 
counterparts. The two widely-known quantum algorithms are Shor’s quantum factoring algorithm and 
Grover’s quantum search algorithm. Shor’s quantum factoring algorithm is able to perform integer 

factorization in O(logN). Grover’s quantum search algorithm could solve the unsorted search 
problem in O(√N). However, both algorithms are introduced as theoretical concepts in the original 
papers due to the limitations of quantum technology at that time. In this paper, a novel way is 
presented to realize the two algorithms into a web application using the state-of-the-art quantum 
technology. The web-app is designed and built considering the uses of quantum simulator and 
libraries provided by ProjectQ and Rigetti Forest. The result shows that both algorithms are 
realizable into web-app. 
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Data from the Central Bureau of Statistics shows that during the first quarter of 2014 to 2019,  
the tendency of Indonesian crayfish export increases by an average of 3.54% in 2019 and reach 
7.09 million USD. This number still fails to meet the global market demand caused by poor water 
quality due to cultivators’ lack of experience and education. Two parameters measured in water 
quality are temperature and pH. Thus, a device was made using IoT to maintain those conditions in 
order to increase the viability of the crayfish in the pond. The perceptron method is used to classify 
water quality based on those parameters. To send the data, ESP8266 is used as an intermediary for 
Arduino and cloud server. The result is that the information about the ponds’ condition can be seen 
via a smartphone. The method gives a value of 98.06% accurate in determining water quality. 



 

57 

R7-3   
 

Hoax Classification and Sentiment Analysis of 
Indonesian News using Naive Bayes Optimization 

 
Heru Agus Santoso*1, Eko Hari Rachmawanto2, Adhitya Nugraha3, Akbar Aji Nugroho4, 

De Rosal Ignatius Moses Setiadi5, Ruri Suko Basuki6 

Department of Informatics Engineering, Faculty of Computer Science, Dian Nuswantoro University  
Imam Bonjol Street no. 207, Semarang 50131, Indonesia 

*Corresponding author, e-mail: heru.agus.santoso@dsn.dinus.ac.id1, eko.hari@dsn.dinus.ac.id2, 
adhitya.nugraha@dsn.dinus.ac.id3, moses@dsn.dinus.ac.id4, akbarajinugroho@live.com5, 

ruri.suko.basuki@dsn.dinus.ac.id6 

 
Currently, the spread of hoax news has increased significantly, especially on social media networks. 
Hoax news is very dangerous and can provoke readers. So, this requires special handling. This 
research proposed a hoax news detection system using searching, snippet and cosine similarity 
methods to classify hoax news. This method is proposed because the searching method does not 
require training data, so it is practical to use and always up to date. In addition, one of the drawbacks 
of the existing approaches is they are not equipped with a sentiment analysis feature. In our system, 
sentiment analysis is carried out after hoax news is detected. The goal is to extract the true hidden 
sentiment inside hoax whether positive sentiment or negative sentiment. In the process of sentiment 
analysis, the Naïve Bayes (NB) method was used which was optimized using the Particle Swarm 
Optimization (PSO) method. Based on the results of experiment on 30 hoax news samples that are 
widely spread on social media networks, the average of hoax news detection reaches 77% of 
accuracy, where each news is correctly identified as a hoax in the range between 66% and 91% of 
accuracy. In addition, the proposed sentiment analysis method proved to has a better performance 
than the previous analysis sentiment method. 
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Bayesian Network is a graphical model to represent interactions between variables. Bayesian 
Network is described by a graph consisting of nodes and arcs. The Bayesian network model has 
been widely applied in various fields. In applying this model, we can use continuous variables, 
discrete variables, or a mixture of both types of variables However, in this paper, we used  
the discrete Bayesian network model to determine the level of risk of earthquake damage. So we 
separated all continuous variables. Variable discretization can be done in various ways, including 
Equal-Width Interval, Equal-Frequency Interval, and K-means clustering. Based on three methods, 
for this case, the most accurate results are obtained using the K-means clustering method. 
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Internet of Things (IoT) technology has found more applications that require complex computation 
while still preserving power. Embedded processors as the core of the IoT system approaches  
the need for computation by employing a parallel processor system, namely MPSoC. While various 
MPSoCs hardware is widely available, there is limited software support form of user-friendly libraries 
and development platform. There is a need for such a platform to facilitate both the study and 
development of parallel embedded software. Arduino as the widely used embedded development 
platform is yet to officially support multicore programming. This work proposes an Arduino-based 
development environment that supports multicore programming while maintaining Arduino’s simple 
program structure, targeted at specific low-power MPSoC, the RUMPS401. The proposed 
environment is fully functional, and while it targets only specific MPSoC, the proposed environment 
can easily be adopted to other MPSoCs with similar structures with minimal modification. 
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In this paper, we present how to do a big data analysis on area calculation based on the GADM 
Geographic Information System database. The circle approach method is proposed as a fast method 
for determining the land area of Indonesia. This method is compared with the Polygon method 
proposed by Karney. The total area of Indonesia can be obtained by adding up to 33 provinces or 
502 regencies / cities or 6696 districts. Regional boundaries that are better used are district 
boundaries because they provide more accurate results. In this case, the Karney Polygon method 
can provide more satisfying results, i.e. 1,906,680, 85 km2 (0.53% smaller than the reference area) 
while the circle approach method is 1,965,443.51 km2 (2.53% bigger than the reference area).  
The execution of algorithms for big data analysis in calculating the total area is quite fast. However, 
the circle approach method is easier to understand than the Karney’s polygon method. 
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Museum has an important role as historical and cultural education media to the society. Museum 
manager need to obtain visitors behavior information such as whether there are particular 
locations/artefacts in the museum that are often/rarely visit by museum visitors, how long visitors 
spend their time in particular locations/artefacts, etc. The objective of this study is try to build  
a visitors behavior knowledge by identified their position in the museum. This study use Bluetooth 
Low Energy (BLE) Beacon that place around the museum. The signal from BLE beacons that are 
detected by visitor mobile phone, then calculated using the application that was previously installed. 
The application then sent it to the computer server to display it in the museum visitor heat map. 
According to distance error testing that compare real location and calculation position, it is show that 
the average of distance error is around 140 cm. So, it can be concluded that the information 
obtained is sufficient to represent the position of museum visitors. 
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Search engine technology was used to find information as needed easily, quickly and efficiently, 
including in searching the information about the Hadith which was a second guideline of life for 
Muslim besides the holy Qur'an. This study was aim to build a specialized search engine to find 
information about a complete and eleven Hadith in Indonesian language. In this research, search 
engines worked by using Latent Semantic Analysis (LSA) and Cosine Similarity based on  
the keywords entered. The LSA and Cosine Similarity methods were used in forming structured 
representations of text data as well as calculating the similarity of the keyword text entered with 
Hadist text data, so that the Hadist information was issued in accordance with what was searched. 
Based on the results of the test conducted 50 times, it indicated that the LSA and Cosine Similarity 
had a success rate in finding high Hadist information with an average Recall value was 87.83%, 
although from all information obtained level of precision Hadist was found semantically not many,  
it was indicated by the average Precision value was 36.25%. 
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This research is about the readiness of teachers and students to develop e-Learning and m-Learning 
for the learning process. Before developing and implementing an e-learning and m-learning system, 
it is important to ensure the user's readiness for the technology. Users' perceptions will affect their 
willingness and readiness to use the system. This study aims to investigate the teachers and 
students perceptions about e-learning and m-learning, ensuring their readiness to involve in 
developing online learning process. The study was conducted by survey methods, questionnaires 
and direct interviews with prospective users in three schools; students, teachers and principals. 
Research respondents were from Junior High School (SMPN 1) and Senior High Schools  
(SMAN 2 and SMAN 3) in Samarinda. The questionnaires will be carried out in two stages, before 
and after the development of e-learning and m-learning systems. The findings obtained from this 
study indicate that research partner schools are ready and able to participate in developing  
e-learning and m-learning systems. 
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In IoT based smart healthcare services, a number of wearable sensing devices are attached to  
the human body for performing a periodic collective biosignal data collection through various 
communication protocols. On one side, the heterogeneity of those connected devices opens up  
a wide opportunity to develop various applications from personal health assistance to massive 
national healthcare planning. However, on another side, it poses an interoperability challenge since 
each sensing device and application may have different message formats and communication 
mechanisms. Considering that challenge, the web platform can be seen as promising candidate for 
providing an interoperability layer as we can abstract various devices as single representation  
i.e. web resource. In this paper, we propose the design of middleware for enabling efficient web  
of things access over healthcare wearable devices. The proposed middleware consists of  
three components: gateway-to-cloud device, messaging service and data access interface.  
The gateway-to-cloud device has an important role to perform low-level sensor data collection from 
various wearable sensing device through bluetooth low energy (BLE) communication protocol.  
The collected data are then relayed to the cloud IoT platform using a more lightweight MQTT 
messaging protocol instead of HTTP. In order to provide device abstraction along with access to  
the stored data, the system offers two types of interfaces: the Restful HTTP identified by unique 
universal resource locator (URL) for batch access mode and MQTT web socket interface identified 
by unique topic to accommodate access on sensing data in a near real-time stream manner. 
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The electrical energy can be used for avariety of needs and has an important role in people’s lives. 
Almost all field of human work require electrical energy, especially for household needs.  
The averages household has many lamps in each room, so if if it is not controlled, it will be wasteful 
of energy. Utilization of internet technology in the control process makes it easy to provide efficiency 
in the use of lamps. The implementation of raspberry and Arduino is created to simplify humans to 
monitor the number of people, and to control the lamps through the web. The Arduino uses for  
the sensor processing, and Raspberry Pi as the server. The web is used to display the monitoring by 
retrieving the data from database. This database is created using the MySQL relational Database. 
The data from the sensor will be displayed on the web and users can only access it if they have  
the data to login to the web. Based on testing, this system succeeded in providing efficiencies in  
the use of light by adding controls for light intensity according to the number of people in the room, 
and also easy monitoring and access control off lamps using the web. 
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Lack of nutrients in plants causes significant losses resulting in crop failure. Nitrogen is one of  
the macro nutrients in the soil that can be known through the chlorophyll content in plant leaves. In 
this paper, a low-cost IoT-based chlorophyll meter has been developed to provide information about 
the chlorophyll content of plants. The performance of a low-cost IoT-based chlorophyll meter has 
been compared with the performance of a spectrophotometer (SP-3000nano) and a commercial 
chlorophyll meter (SPAD-502). A low-cost IoT-based chlorophyll meter has been functioning properly 
which is able to measure the chlorophyll content of plants in the field, get positions based on GPS 
satellites, store data in a memory module, and send data to the database server. The test results 
showed a significant relationship between SPAD-502 values and low-cost IoT-based chlorophyll 
meter values. An IoT-based chlorophyll meter can be used as a cheap alternative to the SPAD-502 
chlorophyll meter. 
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The development of network communication technology is currently developing rapidly, one of which 
is the use of LED lights that are not only used as lighting in the room but can also be used as  
a medium of data communication between users through light media. One method that can be used 
to send data is VLC (Visible Light Communication). VLC is the latest innovation in the field of data 
communication that is currently being developed where the process of sending data is done using 
light media.. The process of sending data using VLC can be done on the transmitter and receiver 
side by using Visual Studio application as an application that can visualize the process of sending 
data. The system uses arduino Uno as microprocessor. VLC that will be carried out is sending image 
data with 3 shipping formats namely image data jpg, png, and gif. First the data will be sent via  
a transmitter with a super bright LED, which will then be received at the side of the receiver with  
a photodioda with a variable distance until 50 cm. From the test results obtained the success rate of 
displaying images sent by the transmitter is 100% with a maximum distance of 50 cm with an image 
capacity of 20 KB with a delivery time of approximately 30 minutes. 
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Smart Parking System as a part of smart city development has been widely proposed by many 
researchers with several research topics such as IoT technology, security system, or optimilization of 
parking slot. In this research, proposed a system of parking management application that functions 
to monitor and control the location of parking slot that can be used by the parking management and 
parking users. The proposed application was in the form of website connected to the ultrasonic 
sensor devices and GPS using MQTT protocol with the real-time database. The research proposed 
used the Steady State Genetic Algorithm (SSEA) to optimize the allocation of empty parking slot and 
MQTT protocol to obtain the faster response time of the system when many users are accessing  
the website application. The results of the research showed the variation of sending delays from  
the client publish to firebase at 4 seconds. Meanwhile, for the sending delay from the broker to 
firebase the variation was at 2 seconds for each time of data sending. 
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Integrating IoT with Wireless Ad-hoc Network (WANET) capabilities can solve several problems. 
However, because they both rely on identity nodes to communicate with each other, they are both 
vulnerable to Sybil Attack. Sybil attackers illegally change into several different identities to carry out 
various malicious activities such as damaging data aggregation, voting, and disrupting routing. 
Several defense mechanisms have been proposed for Sybil attacks on WANET, which are mostly 
based on cryptography, location/position, network behavior, resource testing, and trust. However, 
the drawbacks are that not all mechanisms are suitable for use in networks with limited resources.  
In this paper, we present a survey, classification, and comparison of various defense mechanisms 
that have been proposed for non-IoT WANETs. We emphasize the issue of how the advantages and 
disadvantages of this defense mechanism when applied to the IoT infrastructure and how each 
method can effectively recognize properties of a Sybil attack. The purpose of this paper is to 
promote research so that it can resolve several issues for later consideration in the design of Sybil's 
next defense mechanism. 
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Chili is one of the most consumed food commodities in Indonesia. Thus, chili is very influential to  
the economic, also inflation and deflation of an area. In order for the needs of chili to be fulfilled and 
to be able to export, the production must be increased with one consideration being the selection of 
the right land. The right land must meet the criteria agreed upon by experts, there is land height, soil 
pH, nutrient value and ambient temperature. This research aims to create a system to support  
the decision of chili crop land selection using the weighted product method. By entering land data 
according to the criteria, the user can easily find out which land has the potential to have a higher 
suitability for chili plants. The result of this system is in the form of land ranking that can help users 
decide which land to use for chili cultivation. 
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The traditional power gird is altering dramatically to a smart power grid with the escalating 
development of Information and Communication Technology (ICT). Among thousands of electronic 
devices connected to the grid through communication network, smart meter (SM) is the core 
networking device. The consolidation of ICT to the electronic devices centered on SM open loophole 
for the adverasaries to launch cyber attack. Therefore, for protecting the network from  
the adversaries it is required to design lightweight security mechanism for SM, as conventional 
cryptograpy schemes poses extensive computational cost, processing delay and overhead which is 
not suitable to be used in SM. In this paper, we have proposed a security mechanism consolidating 
elliptic curve cryptography (ECC) and Salsa20 stream cipher algorithm to ensure security of  
the network as well as addressing the problem of energy efficiency and lightweight security solution. 
We have numerically analyzed the performance of our proposed scheme in case of energy efficiency 
and processing time which reveals that the suggested mechanism is suitable to be used in SM as  
it consumes less power and requires less processing time to encrypt or decrypt. 
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The Segway Human Transport (HT) robot, it is dynamical self-balancing robot type. The stability 
control is an important thing for the Segway robot. It is an undisputable fact that Segway robot is  
a natural instability framework robot. The case study of the Segway robot focuses on running 
balance control systems. In our system configuration, the mathematical model of the robot will be 
proved by Matlab Simulink by modelling of the stabilizing control system of all state variable input. 
Furthermore, the implementation of this system modelled to the real-time test of the Segway robot. 
The expected result is by substitute the known parameters from Gyro, Accelero and both rotary 
encoder to initial stabilize control function, the system will responding curve of zero input.  
The coordinate units of displacement response and inclination response pictures are the same.  
As our expected, the system response can reach steadily in the zero point position. 
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This paper proposes a solution for the problem of continuous prediction in real-time of the emotional 
state of a human user from the identification of characteristics in facial expressions. This solution  
is integrated with algorithms of the research group related to the tracking of people for use on  
an assistant robot. The strategy used involves two stages of processing, the first involves  
the detection of faces using HOG and linear SVM, while the second identifies the emotion in the face 
using a CNN. The strategy was completely tested in the laboratory on our robotic platform, 
demonstrating high performance with low resource consumption. 
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A patient after knee surgery needs to be treated immediately by a therapist to prevent joint stiffness. 
The treatment usually is by flexing and extending the leg around knee. The treatment actually is  
a repetitive movement that can be done using a simple automatic mechanism. Continuous Passive 
Motion (CPM) machine is an automatic mechanism that can conduct the repetitive motion to do  
the treatment. During the treatment by professional therapist, the progress of the patient condition is 
well monitored. When progress exists then the range of the flexion may be increased step by step. 
Therefore, every treatment can be different in term of the range of flexion or the force applied to  
the patient. This paper proposes CPM with hybrid Proportional Integral Derivative (PID) and Iterative 
Learning Controller (ILC). The more accurate CPM machine can follow the trajectory command,  
the better its performance for the treatment. The experiment showed that the system was stable due 
to the PID controller. The tracking performance was disturbed by the presence of the load. However, 
the controller was able to learn, track and follow the trajectory reference. 
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A room map in a robot environment is needed because it can facilitate localization, automatic 
navigation, and also object searching. In addition, when a room is difficult to reach, maps can 
provide information that is helpful to humans. In this study, an omni-directional mobile robot 
equipped with a LiDAR sensor has been developed for 2D mapping a room. The YDLiDAR X4 
sensor is used as an indoor scanner. Raspberry Pi 3 B single board computer (SBC) is used to 
access LiDAR data and then send it to a computer wirelessly for processing into a map. This 
computer and SBC are integrated in Robot Operating System (ROS). The movement of the robot 
can use manual control or automatic navigation to explore the room. The Hector SLAM algorithm 
determines the position of the robot based on Scan Matching of the LiDAR data. The LiDAR data will 
be used to determine the obstacles encountered by the robot. These obstacles will be represented in 
Occupancy Grid mapping. The experimental results show that the robot is able to follow the wall 
using PID control. The robot can move automatically to construct maps of the actual room with an 
error rate of 4.59%. 
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This paper seeks to evaluate the performance of three recent convolutional neural networks in  
the autonomous identification of fissures over two-dimensional radiological images. These 
architectures have been proposed as deep neural network types specially designed for image 
classification, which allows their integration with traditional image processing strategies for automatic 
analysis of medical images. In particular, we use three convolutional networks: ResNet (Residual 
Neural Network), DenseNet (Dense Convolutional Network), and NASNet (Neural Architecture 
Search Network) to learn information from a set of 200 images labeled half as fissured bones and 
half as seamless bones. All three networks are trained and adjusted under the same conditions, and 
their performance was evaluated with the same metrics. The final results consider not only  
the model's ability to predict the characteristics of an unknown image but also its internal complexity. 
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Service robots are characterized by autonomously performing indoor tasks in unstructured 
environments, this condition of the environment prevents the prior programming of the map, which 
requires reactive behavior. This paper presents a low cost strategy for real-time estimation of  
the position of obstacles in an unknown environment for autonomous robots. In addition to human 
interaction, these environments are characterized by a design created for the human being, which is 
why our developments seek morphological and functional similarity equivalent to the human model. 
We use a pair of cameras on our robot to achieve a stereoscopic vision of the environment, and we 
analyze this information to determine the distance to obstacles using an algorithm that mimics 
bacterial behavior. The algorithm was evaluated on our robotic platform demonstrating high 
performance in the location of obstacles and real-time operation. 
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Nowadays, automation is used in every major industry. While industries often use different devices 
and control systems, they all face the same challenges how to share data between all these 
components. Vendors often use exclusive protocols that allow products from other vendors to 
communicate with each other, but special drivers are needed to communicate. This paper describes 
the implementation of OPC Server as software interface on communication between PLC Mitsubishi 
and PLC OMRON. This implementation shows OPC resolving data compatibility issues between 
different platforms and reducing development costs. The proposed method can be used to realize 
integration amongst the different control platform in industrial process. 
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One of the biggest challenges in human-agent interaction (HAI) is the development of an agent such 
as a robot that can understand its partner (a human) and interact naturally. To realize this, a system 
(agent) should be able to observe a human well and estimate his/her mental state. Towards this 
goal, in this paper, we present a method of estimating a child's attention, one of the more important 
human mental states, in a free-play scenario of child-robot interaction. First, we developed a system 
that could sense a child's verbal and non-verbal multimodal signals such as gaze, facial expression, 
proximity, and so on. Then, the observed information was used to train a Support Vector Machine 
(SVM) to estimate a human's attention level. We investigated the accuracy of the proposed method 
by comparing with a human judge's estimation, and obtained some promising results which we 
discuss here. 
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In general, a good interaction including communication can be achieved when verbal and non-verbal 
information such as body movements, gestures, facial expressions; can be processed in  
two directions between the speaker and listener. Especially the facial expression is one of  
the indicators of the inner state of the speaker and/or the listener during the communication. 
Therefore, recognizing the facial expressions is necessary and becomes the important ability in 
communication. Such ability will be a challenge for the visually impaired persons. This fact motivated 
us to develop a facial recognition system. Our system is based on deep learning algorithm.  
We implemented the proposed system on a wearable device which enables the visually impaired 
persons to recognize facial expressions during the communication. We have conducted several 
experiments involving the visually impaired persons to validate our proposed system and  
the promising results were achieved. 
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Wireless Sensor Network is a technology that is increasingly being explored by many researchers 
since the need for automation and intelligence systems from a remote area cannot be separated 
from the role of the Wireless Sensor Network. However, the battery consumption is still a problem in 
the lifetime of the system. The research focused on studying how the battery characteristics in each 
sensor nodes in illegal logging field are represented. Using six sensor nodes, the system 
implemented in tree topology. The system is tested using battery 10050 mAH with several scenarios 
to get the power consumption characteristics at each sensor nodes and to have a calculated how 
long the battery lifetime can be predicted. The results stated that the master on the network depleted 
run out the energy of the battery faster than the slaves since the more slaves connected to  
the master, the more energy the battery consumes. 
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Monitoring irrigation is still the problem of agriculture in Indonesia. During the dry season,  
the farming fields drought while in the rainy season floods happened in the fields. Since  
the farm-fields usually located far from the urban area, it requires an automatic tool for monitoring 
the availability of water that can help the farmer in monitoring the farm-field. Wireless Sensor 
Network is an appropriate technology used to overcome problems related to the monitoring system. 
This research is using a water level sensor, pump, Arduino Nano, and Xbee Pro S2C in each 
monitoring node. The use of Xbee ProS2C is as a communication module between nodes in  
the agriculture farm-field. The system is divided into two modules, automation irrigation module and 
monitoring module. The system is examining with several testing scenarios. Based on the testing 
result, the using of WSN is appropriate to supervise the agriculture farming fields. All the message 
can be delivered appropriate with the real condition in the farm field and the delay between nodes 
only takes 5–10 seconds. 
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In this paper, we obtain the Left Handed Circularly Polarized (LHCP) and Right Handed Circularly 
Polarized (RHCP) of triangular array eight patches antennas using corporate feeding-line for 
Circularly Polarized-Synthetic Aperture Radar (CP-SAR) sensor embedded on Unmanned Aerial 
Vehicle (UAV) with compact, simple, and efficient configuration. We use the 2016 version of 
Computer Simulation Technology (CST) from corporate company CST STUDIO SUITE to realize  
the Method of Moments (MoM) for analyzing the antenna design. The array antennas work at 
resonant frequency, f = 1.25 GHz by adding truncated corner of each triangular patch. The corporate 
feeding-line design is implemented by combining some T-junctions to distribute the current from 
input port to radiating patches and  
The performance results of these antennas are the same, especially for gain and axial ratio (Ar)  
at the resonant frequency are consecutively 13.46 dBic and 1.99 dB. Moreover, the 12-dBic  
gain-bandwidth and the 3-dB Ar-bandwidth are consecutively around 38 MHz (3.04%) and 6 MHz 
(0.48%). Furthermore, the two-beams appeared at boresight in elevation plane have similar  
values each other i.e. for average beamwidth of 12 dBic-gain and the 3 dB-Ar are about 12° and  
46°, respectively. 
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Nowadays, monitoring of guppy fish farming is still done manually. A monitoring and control system 
is needed to make it easier for guppy fish farmers. This system consists of a sensor module and 
monitoring module. Sensor module detects the value of pH and salinity of water and send it to  
the monitoring module. Monitoring is used as a web-based system using IoT technology. This  
web-based system serves to monitor and control the pH value and only monitor the salinity value.  
The workings of the monitoring and control system send data on pH and salinity sent by the sensor 
and then stored and in database hosting. Data on the database will be displayed on the website 
using wireless media, making it easier for users to view data and information remotely. Beside, 
farmers are facilitated in knowing the value of pH and salt content dissolved in water. For the value 
of a dangerous salt content worth less than 160 and more than 210, if for a pH of less than 6.5 and 
more than 7.5. Farmers are also facilitated to control pH with servo motors through the website,  
so farmers can prevent if the pH content dissolved in water is dangerous for guppy fish. 
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In a Saheeh hadith it is explained that the cat is a clean animal that is free from najis, so keeping  
a cat is not something that is forbidden. However, keeping a cat at home takes time and effort. In this 
digital era, the use of technology has penetrated all aspects of life. One of these aspects is explored 
in this study, to create a monitoring system for an automatic cat feeder using a webcam and  
a stepper motor that is connected to a Raspberry Pi as the main controller. The webcam can take 
pictures (photographs or videos) processed with the fswebcam and the avconv functions on  
the Raspberry Pi. The stepper motor can rotate the feed valve by utilising a General-Purpose Input 
Output (GPIO) pin and a program which is inserted into the Raspberry Pi. Next the Raspberry Pi will 
be connected to the Internet and a server network so that the system control can be done remotely 
by using a web browser or web view on a mobile. The overall function of the system in the form of 
feeding the cat either directly or scheduled, as well as monitoring of photographs or videos around 
the feed. The results of a questionnaire showed that this system has a need value of 87.3 % of 79 
respondent cat keepers, meaning cat keepers will be greatly helped by the existence of this system. 
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This study aims at the improvement of student embedded system programming competency with 
computer vision and mobile robotics integration approach. This method is proposed to attract  
the students to learn about embedded system programming by delivering integration between 
computer vision and robotics since both of the fields are closely related. In this paper, the researcher 
described computer vision programming to get the data of captured image through camera stream 
and then delivered the data into an embedded system to make the decision of robot movement.  
The output of this study is the improvement of a student’s ability to make an application to integrate  
a sensor system using a camera and the mobile robot running follow the line. The result of the test 
shows that the integration method between computer vision and robotics can improve the student’s 
programming comprehension by 40%. Based on the Feasibility test survey, it can be interpreted that 
from the whole assessment after being converted to qualitative data, all aspects of the learning 
stages of programming application tested with the integration of computer vision and robotics fall into 
the very feasible category for used with a percentage of feasibility of 77.44%. 
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This paper proposes a small structure of robust controller to control robotic arm’s joints where  
some uncertainties and unmodelled dynamics exist. Robotic arm is widely used now in the era of 
Industry 4.0. Nevertheless, the cost for an industry to migrate from a conventional automatic 
machine to industrial robot still very high. This become a significant challenge to middle or small size 
industry. Development of a low cost industrial robotic arm can be one of good solutions for them. 
However, a low-cost manipulator can bring more uncertainties. There might be exist more 
unmodelled dynamic in a low-cost system. A good controller to overcome such uncertainties and 
unmodelled dynamics is robust controller. A low-cost robotic arm might use small or medium size 
embedded controller such as Arduino. Therefore, the control algorithm should be a small order of 
controller. The synthesized controller was tested using MATLAB and then implemented on the real 
hardware to control a robotic manipulator. Both the simulation and the experiment showed that  
the proposed controller performed satisfactory results. It can control the joint position to the desired 
position even in the presence of uncertainties such as unmodelled dynamics and variation of loads 
or manipulator poses. 
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Supporting the goal of higher education to produce graduation who will be a professional leader  
is a crucial. Most of universities implement intelligent information system to support in achieving  
their vision and mission. One of the features of Intelligent Information System is student  
performance prediction. By implementing data mining method, this feature could precisely predict  
the student’ grade for their enrolled subjects. Moreover, it can identify students that are at risk in 
failing a course and allow top educational management to take corrective actions. In this research, 
linear multi-regression model was proposed to build model for every student. In our model, LMS 
activity logs were computed. Based on the testing result on large set of students, courses, and 
activities shows that these models are capable of improving the performance prediction accuracy by 
over 15%. 
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Every organism is known to have different structural and biological system, including that for 
immunity. This specifically exists in humans, with the function of protecting the body against outside 
influences, encompassing viruses or bacteria. Therefore, on instances where it is unable to perform 
this activity, the body becomes sick, and this is also experienced by pneumonia patients. 
Furthermore, this disease is generally caused by the bacterium Streptococcus pneumonia, and 
according to the World Health Organization (WHO), it is identified as the leading cause of death in 
children worldwide, which is about 16%, for those under the age of 5. Meanwhile, someone who is 
predicted to have pneumonia by a doctor is recommended for an X-ray. Based on X-ray results,  
the doctor will diagnose whether a person has pneumonia or not. Therefore, to help the doctor’s 
diagnosis correctly, we need an accurate method. That is Convolutional Neural Networks (CNNs). 
CNNs are able to classify images (especially for lung x-rays) so they can predict correctly. Because 
CNNs have components such as the Feature Extraction Layer and Fully Connected Layer. And 
when testing the CNNs method on the dataset, an accuracy rate of 97% was obtained. 
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The Javanese language has a unique set of letters called Hanacaraka characters, which is different 
compared to the Latin alphabet. Since modern Javanese ethnics of Indonesia don’t use it anymore 
for formal conversation and education, this language, especially its Hanacaraka characters, begins 
to extinct. For the preservation purpose of old manuscripts in Hanacaraka characters, we create  
a system that can recognise Javanese characters automatically from an old manuscript or writing. 
For this system, we investigated and employed several methods of image processing, features 
extractions and machine learning for character recogniser. In this paper, we present the result of our 
investigation of traditional feed-forward neural networks and Elman recurrent networks and 
comparing their accuracies to obtain the best recogniser. We also compare the results with  
the accuracies of the probabilistic neural network and induction tree from our previous experiments. 
From the comparison, we found that Elman recurrent network outperforms the performance of other 
algorithms, with accuracy more than 97% for data training and 85% for data testing. 
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Indonesia resides on most earthquake region with more than 100 active volcanoes, and high number 
of seismic activities per year. In order to reduce the casualty, some method to predict earthquake 
have been developed to estimate the seismic movement. However, most prediction use only short 
term of historical data to predict the incoming earthquake, which has limitation on model 
performance. This work uses medium to long term earthquake historical data from around the world 
to detect and identify the possibility of seismic activity in Indonesia. This paper focuses on 
earthquakes within Indonesia region that were recorded by 2 local government bodies and  
8 legitimate international sources. We make an estimation of a medium-to-long term prediction via 
Machine Learning algorithms, which are Multinomial Logistic Regression, Support Vector Machine 
and Naïve Bayes. To obtain our results, we categorize our work into four stages, which are data 
collection, data cleansing, prediction and result analysis. To demonstrate this result in a dynamic 
form, we present our work in a web based environment that connected to an analytic engine to 
perform the prediction and visualization. This work shows that the Support Vector Machine 
outperforms other method. We compare the Root Mean Square Error computation results that lead 
us into how concentrated data is around the line of best fit, where the Multinomial Logistic 
Regression is 0.777, Na¨ıve Bayes is 0.922 and Support Vector Machine is 0.751. In predicting 
future earthquake, Support Vector Machine outperforms other two methods that produce significant 
distance and magnitude to current earthquake report. Regarding the volume of data, this work 
should also be categorized as a Big Data project. 
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Research on multi-class imbalance from a number of researchers faces obstacles in the form of poor 
data diversity and a large number of classifiers. The Hybrid Approach Redefinition-Multiclass 
Imbalance (HAR-MI) method is a Hybrid Ensembles method which is the development of the Hybrid 
Approach Redefinion (HAR) method. This study has compared the results obtained with  
the Dynamice Ensemble Selection-Multiclass Imbalance (DES-MI) method in handling multiclass 
imbalance. In the HAR-MI Method, the preprocessing stage was carried out using the Random 
Balance Ensembles Method and Dynamic Ensemble Selection to produce a candidate ensemble 
and the processing stages was carried out using Different Contribution Sampling and Dynamic 
Ensemble Selection to produce a candidate ensemble. This research has been conducted by  
using multi-class imbalance datasets sourced from the KEEL Repository. The results show that  
the HAR-MI Method can overcome good multi-class imbalance with better data diversity, smaller 
number of classifiers, and better classifier performance compared to a DES-MI Method. 
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Convolutional Neural Network (CNN) is a method of supervised deep learning. The architectures 
including AlexNet, VGG16, VGG19, ResNet 50, ResNet101, GoogleNet, Inception-V3, Inception 
ResNet-V2, and Squeezenet that have 25 to 825 layers. This study aims to simplify layers of CNN 
architectures and an increased accuracy for fundus patches classification. Fundus patches classify 
two categories: normal and neovascularization. Data used for classification is MESSIDOR and 
Retina Image Bank that have 2,080 patches. Results show the best accuracy of 93.17% for original 
data and 99.33% for augmentation data using CNN 31 layers. It consists input layer, 7 convolutional 
layers, 7 batch normalization, 7 Rectified Linear Unit, 6 max-pooling, fully connected layer, softmax, 
and output layer. 
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History has a vital function in shaping the personality of the nation, the quality of humans, and  
the people of a country. However, one factor that influences learning behavior that could be 
improved is the students’ interest in learning. The use of game-based learning has been proven to 
be effective in making activities to be more fun to do. Moreover, augmented reality technology also 
shows enormous potential in the world of education. This research developed a game-based 
historical learning application using augmented reality to enhance user experience in learning 
history. The application is built using the Unity Game Engine and Vuforia. Furthermore,  
the application was tested and evaluated by measuring the perceived usefulness and perceived 
ease of use following the guidance in the Technology Acceptance Model. The result shows that  
the application achieves 89.5% for perceived usefulness and 86.33% for perceived ease of use. 
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Transfer Learning (TL) is a technique of reuse and modify pre-trained network. It reuses feature 
extraction layer at a pre-trained network. A target domain in TL obtains features knowledge from  
the source domain. TL modified classification layer at a pre-trained network. Target domain can do 
new tasks according to a purpose. In this article, target domain is fundus image classification include 
normal and neovascularization. Data consist of 100 patches. Comparison of training and validation 
data was 70:30. The selection of training and validation data is done randomly. Steps of TL i.e load 
pre-trained networks, replace final layers, train the network, and assess network accuracy. First,  
pre-trained network is a layer configuration of the Convolutional Neural Network architecture.  
Pre-trained network used are AlexNet, VGG16, VGG19, ResNet50, ResNet101, GoogLeNet, 
Inception-V3, InceptionResNetV2, and squeezenet. Second, replace final layer is to replace the last 
three layers. They are fully connected layer, softmax, and output layer. The layer is replaced with 
fully connected layer that classifies according to number of classes. Furthermore, it's followed  
by softmax and output layer that matches with target domain. Third, trained the network. Networks 
were trained to produce optimal accuracy. In this section, we use gradient descent algorithm 
optimization. Fourth, assess network accuracy. The experiment results show a testing accuracy 
between 80% and 100%. 
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Currently, education forms students to think creatively and critically, this can be supported by  
the multimedia technology for education, including Islamic religious education. Islam requires all of 
its Muslim to read the Qur'an. Tajweed is an important because it is related to the articulation of 
reading the Qur'an properly and correctly. This article discusses the application of Augmented 
Reality (AR) as one of the multimedia technologies that can be used as an interactive educational 
medium to help study the Tajweed of Qur'an. The method used in this research is Features from 
Accelerated Segment Test (FAST) Corner Detection. The testing result with 31 Tajweed objects 
show that FAST is able to recognize all Tajweed objects and display their AR. Besides, based on  
a survey with questionnaires to several students, the result shows that 88.2% of students responded 
very well and judged that it was sufficient to help study the Tajweed. 
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One factor in the success of an online affiliate is determined by the quality of the content source. 
Therefore, affiliate marketplaces need to do a good and objective assessment to retrieve content 
data that will be used to choose the right product in the appropriate product filter. Usually,  
the selection is not made using a good and measured system so that the selection of product 
content is only based on parts that are not in accordance with what is seen or subjective. However,  
if analyzed using a good and measurable system will produce an objective product content and can 
have a positive impact on users because the selection is based on factual data. The purpose of this 
research is to create a system to analyze the potential of the affiliate marketplace by combining 
Cosine Similarity with Vision Based Page Segmentation. This is a new breakthrough made for 
optimization to get the best content in accordance with the required criteria. This work will produce  
a number of product recommendations that are appropriate for publication and then made use of for 
comparison that matches the required criteria. At the limited evaluation stage, the performance of  
the proposed model obtained satisfactory results, in which 5 queries tested were all as expected. 
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The emergence of the container in various cloud platforms from OpenStack to Google Cloud 
Platform has marked the industry interest in opting for container as their cloud service solution. 
However, the cloud users should aware of performance overheads of different virtualization solutions 
in order to avoid Quality of Service degradation because different container platforms delivered 
different performances. This research evaluated how different container platforms (Docker, LXC, and 
LXD) impacted in running different TCP services and also measured system performance of each 
container compared to the native system without any container solution based on overall 
performance metrics. This research focuses on the three most used PaaS: FTP Server, Web Server, 
and Mail Server. Related to previous works, our evaluation results show that performance could vary 
between containers. In terms of system performance, LXD shows better performance while server 
performance result varies depending on what service is being evaluated. 
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Schizophrenia is a mental illness with a very bad impact on sufferers, attacking the part of human 
brain that disables the ability to think clearly. Rustam and Rampisela (2018) classified Schizophrenia 
by using Northwestern University Schizophrenia Data, based on 66 variables consisting of group, 
demographic, and questionnaires statistics, based on the Scale for the Assessment of Negative 
Symptoms (SANS), and Scale for the Assessment of Positive Symptoms (SAS), and then classifiers 
that used are SVM with Gaussian kernel and Twin SVM with linear and Gaussian kernel. 
Furthermore, this research is novel based on the use of random forest as a classifier, in order to 
predict Schizophrenia. The result obtained is reported in percentage of accuracy, both in training and 
testing of random forest, which was 100%. This classification, therefore, shows the best value in 
contrast with prior methods, even though only 40% of training data set was used. This is very 
important, especially in the cases of rare disease, including Schizophrenia. 
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Group development is the first and most important step for the success of Collaborative Problem 
Solving (CPS) learning in the Digital Learning Environment (DLE). An intelligent agent for  
the development of study groups on DLE is classified as a virtual short-term model. This research 
refers to Srba&Bielikova’s group development model. The stages of the model are formation, 
performing, and closing. There has been no discussion of the framework for implementing intelligent 
agents at each stage of the model. This study proposes (1) an intelligent agent model at  
the formation stage, (2) performance metrics for the intelligent agent at the performance stage, and 
(3) a framework for developing an intelligent agent. Development of models, performance metrics, 
and frameworks for developing intelligent agents based on the analysis of 26 papers from  
the systematic literature review (SLR) from 2001 to 2019. The components of the intelligent  
agent model consist of: member attributes, group attributes (group constraints), and intelligent 
technique. Performance metrics for intelligent agents consist of Group formation time, optimizing  
the distribution of members in groups, collaboration performance (CO), Knowledge, and skills.  
The framework for developing intelligent agent is a reference to the stages of development, 
component selection techniques, and performance measurement of an intelligent agent. 
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Group development is an initial step and an important influence on learning Collaborative Problem 
Solving (CPS) based on the digital learning environment (DLE). Group development based on  
the Myers-Briggs Types Indicators (MBTI) rule proved successful for the educational and industrial 
environment. The MBTI ideal group rules are reached when a group leader has the highest level of 
leadership and compatibility between group members. The level of leadership and suitability of group 
members is determined based on the MBTI learning style (LS). Problems arise when the population 
of MBTI LS with the highest level of leadership is over. This will lead to dual leadership problems and 
have an impact on group disharmony. This study proposes an intelligent agent software for  
the development of the ideal group of MBTI, using the Fuzzy algorithm. The intelligent agent was 
developed on the SKACI platform. SKACI is a DLE for CPS learning. Fuzzy algorithm for solving 
dual leadership problems in a group. Fuzzy algorithm is used to increase the population of MBTI LS 
to 3 levels, namely low, medium and high. Increasing the population of MBTI LS can increase the 
probability of forming an ideal group of MBTI. Intelligent agents are tested based on a quantitative 
analysis between experimental classes (applying intelligent agents), and control classes (without 
intelligent agents). Experiment results show an increase in performance and productivity is better in 
the experimental class than in the control class. It was concluded that the development of intelligent 
agents had a positive impact on group development based on the MBTI LS. 
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In Indonesia, there are mobile applications and websites that provide search features in the Qur'an 
and Hadith, but the search process is still limited to word matching methods, so the system often 
cannot return relevant information when keywords or keywords are in the form of phrases or 
sentence. At present there is no website that specifically provides a collection of verses from  
the Qur'an and Hadith relating to Science and Technology. Therefore, a website-based search 
application was made that applies the Vector Space Model (VSM) algorithm to search verses and 
hadith about Science and Technology using the discussion as its parameters. Keywords can be 
words, phrases or sentences. The results of the percentage of application success using 20 keyword 
samples, amounting to 81% with an average time of 2.24 seconds. 
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This article discusses the maize leaf disease image classification. The experimental images consist 
of 200 images with 4 classes: healthy, cercospora, common rust and northern leaf blight. There are 
2 steps: feature extraction and classification. Feature extraction obtains features automatically using 
Convolutional Neural Network (CNN). Seven CNN models were tested i.e AlexNet, Virtual Geometry 
Group (VGG) 16, VGG19, GoogleNet, Inception-V3, Residual Network 50 (ResNet50) and 
ResNet101. While the classification using machine learning methods include k-Nearest Neighbor, 
Decision Tree and Support Vector Machine. Based on the testing results, the best classification  
was AlexNet and Support Vector Machine with accuracy, sensitivity, specificity of 93.5%, 95.08%, 
and 93%, respectively. 
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Requirements engineering (RE) is one of the most important phases of a software engineering 
project in which the foundation of a software product is laid, objectives and assumptions, functional 
and non-functional needs are analyzed and consolidated. Many modeling notations and tools are 
developed to model the information gathered in the RE process, one popular framework is the iStar 
2.0. Despite the frameworks and notations that are introduced, many engineers still find that drawing 
the diagrams is easier done manually by hand. Problem arises when the corresponding diagram 
needs to be updated as requirements evolve. This research aims to kickstart the development of  
a modeling tool using Faster Region-based Convolutional Neural Network for single object detection 
and recognition of hand-drawn iStar 2.0 objects, Gleam grayscale, and Salt and Pepper noise  
to digitalize hand-drawn diagrams. The single object detection and recognition tool is evaluated  
and displays promising results of an overall accuracy and precision of 95%, 100% for recall, and 
97.2% for the F-1 score. 
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Stroke ranks the third leading cause of death in the world after heart disease and cancer. It also 
occupies the first position as a disease that causes both mild and severe disability. The most 
common type of stroke is cerebral infarction, which increases every year in Indonesia. This disease 
does not only occur in the elderly, but in young and productive people which makes early detection 
very important. Although there are varieties of medical methods used to classify cerebral infarction, 
this study uses a Multiple Support Vector Machine with Information Gain Feature Selection  
(MSVM-IG). MSVM-IG is a new machine learning method which utilizes the support vector as a new 
dataset, with feature selection step and performance evaluation performed. Data was obtained from 
Cipto Mangunkusumo Hospital, Jakarta. Based on the results, the proposed method was able to 
achieve an accuracy value of 81%. Therefore, MSVM-IG is an alternative method used to assist 
medical practitioners in classifying cerebral infarction. 
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Schizophrenia is one of mental disorder that affects the mind, feeling, and behavior. Its treatment is 
usually permanent and quite complicated; therefore, early detection is important. This research, 
therefore, aims to compare kernel KC-means and support vector machines, using data obtained 
from Northwestern University, which consists of 171 schizophrenia and 221 non-schizophrenia 
samples. The performance accuracy, F1-score, and running time were examined using the 10-fold 
cross-validation method. From the experiments, kernel KC-means gives better performance with 
87.18 percent accuracy and 93.15 percent F1-score, which were obtained when the sixth-order 
polynomial kernel is utilized. With the same kernel, it was further deduced from the results that 
support vector machines provides better performance with an accuracy of 88.78 percent and  
F1-score of 94.05 percent with the slower running time. 
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There are more than 100 types of cancer around the world with different symptoms and difficulty in 
predicting its appearance in a person due to its random and sudden attack method. However,  
the appearance of cancer is generally marked by the growth of some abnormal cell. Someone might 
be diagnosed early and quickly treated, but the cancerous cell most times hides in the body of its 
victim and reappear, only to kill its sufferer. One of the most common cancers is breast cancer. 
According to Ministry of Health, in 2018, breast cancer attacked 42 out of every 100.000 people  
in Indonesia with approximately 17 deaths. In addition, the Ministry recorded a yearly increase  
in cancer patients. Therefore, there is adequate need to be able to determine those affected by  
this disease. This study applied the Boruta feature selection to determine the most important 
features in making a machine learning model. Furthermore, the Random Forest (RF) and Support 
Vector Machine (SVM) were the machine learning model used, with highest accuracies of 90%  
and 95% respectively. From the results obtained, the SVM is a better model than Random Forest  
in terms of accuracy. 
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For a long time ago, induction motors have become a major part of the industry. That is because  
the induction motor has strong construction, cheap in purchasing and maintenance, high efficiency, 
and easy to operate. Preventive maintenance must always be carried out on all industrial equipment, 
including induction motors to last long and prevent further damage. Based on research in  
the industry, around 42% -50% or almost 50% is bearing damage. One reason is the occurrence of 
misalignment during the installation of the load on the induction motor. This study tries to identify  
the condition of the motor and classify the level of misalignment damage that occurs. In the process, 
the mother wavelet like as daubechis, symlet and coiflet discrete wavelet transform are selected as 
tools in processing motor vibration data. The level of discrete wavelet transform applied is the first 
level to the third level. Then, the three types of signal extraction, namely range, sum, and energy, 
which are obtained from a high-frequency signal from discrete wavelet transform, will be used for 
input to Quadratic Discriminant Analysis and Linear Discriminant Analysis. Then, discriminant 
analysis will analyze and classify them into normal operation and two misalignment conditions.  
The results show that first level of daubechis discrete wavelet transform combined with quadratic 
discriminant analysis produces the best classification. 
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This study is proposed in order to compare which better method to classify Batik image between  
K-Nearest neighbor and Support Vector Machine using minimum features of GLCM. The proposed 
steps are started by convert image to grayscale and extracting color feature using four features of 
GLCM. The features using Energy, Entropy, Contras, Correlation and 0o, 45o, 90o and 135o.  
The features that will be use into classifier total 16 features. In the experimental result we compared 
with previous work of classification KNN and SVM using Multi Texton Histogram. Tests are carried 
out in the form of calculation of accuracy with data sharing and cross-validation scenario. From  
the test results, the average accuracy for KNN is 78.3% and is 92.3% for SVM in the cross-validation 
scenario. The scenario for the highest accuracy of data sharing is at 70% for KNN and at 100% for 
SVM. Thus, it is apparent that the application of the GLCM and SVM method for extracting and 
classifying batik motifs has been effective and better than previous work. 
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Problems related to confidentiality in information exchange are very important in the digital computer 
era. Audio steganography is a form of a solution that infuses information into digital audio, and 
utilizes the limitations of the human hearing system in understanding and detecting sound waves. 
The steganography system applies compressive sampling (CS) to the process of acquisition and 
compression of bits in binary images. Rivest, Shamir, and Adleman (RSA) algorithms are used as  
a system for securing binary image information by generating encryption and decryption key pairs 
before the process is embedded. The insertion method uses meaningful statistical manipulation 
(SMM) in the wavelet domain and low frequency sub-band by dividing the audio frequency sub-band 
using discrete wavelet transform (DWT) first. Our system has resistant to attack filtering, noise, 
resampling and compression attacks. 
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Post-stroke patients need ongoing rehabilitation to restore dysfunction caused by an attack. 
Therefore, a monitoring device is required. EEG signals reflect electrical activity in the brain, which 
also informs the condition of post-stroke patient recovery. However, the EEG signal processing 
model needs to provide information. The development of machine learning, such as Deep Learning, 
allows it to be applied to the identification of post-stroke patients. This study proposes a method for 
identifying post-stroke patients using 1D Convolutional Neural Networks. Wavelet is used for EEG 
signal information extraction as a feature of machine learning, which reflects the condition of  
post-stroke patients. This feature is Delta, Alpha, Beta, Theta, and Mu waves. Computational models 
apply Convolutional Neural Networks (CNN), which use the wave features of Delta, Alpha, Beta, 
Theta, and amplitude for identification. The results showed amplitude feature is essential as 
distinguish. The accuracy of the testing data was 90.00% with amplitude features compared to 
60.00% without amplitude. Using CNN, given the connection between serial elements not direct so 
that the time of occurrence of each feature is more flexible. To conclude, the combination of all wave 
and amplitude features gave better accuracy. The experimental results also showed that the Adam 
weight correction optimization model was more stable and convergent compared to SGD. But SGD 
can provide slightly higher accuracy than the SGD model. 
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The science of hand gesture recognition is flourishing. This technology is required to surmount  
the communication knots as well as an educational tool to interact with disabilities. This study’s 
purpose is to generate a good hand gesture recognition system. The step initiated with  
pre-processing, the image was then transformed using Discrete Wavelet Transform according to its 
quantization level. It was then classified using Convolutional Neural Network. The amount of training 
and test data used were 400 and 100 images repectively, containing five classes namely class A, B, 
C, # 5, and pointing. This study engendered a hand gesture recognition system that had an accuracy 
of 100% for dataset A and 90% for dataset B. 
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In radio communications, using Wavelet signal analysis to recover the symbol rate timing clock of 
Orthogonal frequency-division multiplexing (OFDM) is a new approach which can tolerate signal 
distortion from Intersymbol interference (ISI) and intercarrier interference of encoding digital data on 
multiple carrier frequencies. Typically, the reception synchronization with Wavelet signal analysis in 
OFDM can improve the performance over the Fourier transform-based OFDM. However,  
a synchronization procedure that is stable against distortion and noise is essential to diminish  
the symbol synchronization establishment and operation sampling period. In this paper, we propose 
an OFDM Synchronization System and analyze the impact of the Wavelet denoise procedure on  
the OFDM system, which extracts the symbol rate of the OFDM frame. The evaluation results show 
that the proposed system can optimize the frequency window size to enable an efficient timing and 
frequency offset estimation with high and stable performance thanks to the Wavelet transform. 
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The image processing system that based computer vision has received many attention from science 
and technology expert. Research on image processing is needed in the development of  
human-computer interactions such as hand recognition or gesture recognition for people with 
hearing impairments and deaf people. In this research we try to collect the hand gesture data and 
used a simple deep neural network architecture that we called model E to recognized the actual 
hand gestured. We doing accuracy comparation with another existing model such as AlexNet to see 
how robust our model. We find that by adjusting kernel size and number of epoch for each model 
also give a different result. After some experiment we find that our model E is perform better with 
96.82% accuracy when using 5x5 filter size. 
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Feature selection is an important issue in machine learning. It discards the unnecessary or 
redundant features in the dataset. This paper introduced the new feature selection based on kernel 
function using 16 the real-world datasets from UCI data repository and k-means clustering was 
utilized as the classifier using RBF and polynomial kernel function. After sorting the features using 
the new feature selection, 75 percent of it was examined and evaluated using 10-fold  
cross-validation, then the accuracy, F1-Score, and running time were compared. From  
the experiments, it was concluded that the performance of the new feature selection based on RBF 
kernel function varied according to the value of kernel parameter, opposite with the polynomial 
kernel function. Moreover, the new feature selection based on RBF has a faster running time 
compared to the polynomial kernel function. Besides, compared to the Fisher score, Chi-Square test, 
and Laplacian score, the proposed method has the same excellent performance in accuracy and  
F1-Score; therefore, this method can be considered in feature selection. 
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An innovative technique for expanding the number of channels per fiber on DWDM Technology 
involves an optical device, called an optical interleaver. This paper discussed the effect of 
temperature in the Interleaver Dense Wavelength Division Multiplexing (DWDM) using the two-stage 
cascaded MZI and the three-stage cascaded MZI. Temperatures influenced signal transmission 
based on changes of the effective refractive index in the material of silica fiber. The output Power of 
MZI obtained from the transfer matrix equation of MZI. The Characteristics of Output power varied 
with several temperatures between 30ºC to 430ºC. The wavelength used in this simulation is in  
the C-Band region which is around 1530nm to 1565nm. The temperature changes in the MZI arms 
caused the shifting of the wavelength channel, which described the characteristic of temperature 
effect in cascaded MZI. 
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Anonymity data for multiple sensitive attributes in microdata publishing is a growing field at present. 
This field has several models for anonymizing such as k-anonymity and l-diversity. Generalization 
and suppression became a common technique in anonymize data. But, the real problem in multiple 
sensitive attributes is sensitive value distribution. If sensitive values do not distribute evenly to each 
quasi identifier group, it is potentially revealed to sensitive value holder. This research investigated 
on how the high-sensitive values are distributed evenly into each group. We proposed a novel 
method/algorithm for distributing high-sensitive values when it forms groups. This method distributes 
high-sensitive values evenly and varies high-sensitive values in a group. We called our method as 
extended systematic clustering since it is an extension of systematic clustering method. Diversity 
metrics was used for evaluating our method. Experiment result showed our method outperformed 
systematic clustering that becomes a base line method. 
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LoRa (Long Range) Radio Frequency is a Radio Frequency module that has the capability of 
sending packet data up to a distance of 3 Km in the condition of Free Space. 2 Types of LoRa used 
in this research are Dragino LoRa which works in 3 different Frequency Radios i.e. 915 MHz, 868 
MHz and 433 MHz. Then LoRa testing is based on different distances using the BME280 sensor. 
BME280 provides Barometric Pressure, Temperature, and Humidity data. An analysis is also seen 
from the results of the Received Signal Strength to the distance (meter) to the farthest point to prove 
and provide Quality of Services (QoS) data from LoRa 915 MHz. Monitoring signal transferring on 
the 915 MHz Frequency waveform is carried out using the Textronix Spectrum analyzer. Based on 
the BME280 Data packet transmission from the LoRa 915 MHz Transmitter to the Receiver Receiver 
at a distance of 100 meters and the value of -84 dBm and at a distance of 500 meters the value  
of -107 dBm is obtained. Then the next step is Setting in the LoRa Internet Gateway section, there 
are 2 types of settings, i.e. application, and gateway, this setting is to find out the location or position 
of the gateway with longitude and latitude parameters and gateway position can be known. 
Furthermore, the gateway holds Sensor data from the End node, while the Application Server 
displays sensor data in the form of Graphics in realtime. Furthermore, followed by an approach to 
the Adaptive data rate algorithm in uplink, downlink and ToA (ms) analysis. 
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Baseline is a distance between two cameras but we cannot get information from a single camera. 
Baseline is one of the important parameters to find the depth of objects in stereo image triangulation. 
This paper proposes a method to estimate the flow of baseline in panoramic image using a single 
omnidirectional camera as the image acquisition device. The flow of baseline was determined from 
four points detected in the object tracking. The tracks can be generated by moving the camera. Four 
tracks were obtained. The flow of each tracks is similar. The tracks are clearly defined as second 
order polynomial plots. 
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The Palapa Ring as the gigantic of telecommunication network to connect all provinces, districts and 
cities in Indonesia is very potential to be supported in the expansion of connection to reach  
the remote area such as villages or rurals. In order to connecting villages in rural area with district or 
city, a hybrid optical communications is proposed in this research. Optical fiber communications 
system that is implemented as a backbone on the Palapa Ring network has an opportunity to be 
expanded to reach the villages or rurals through the implementation of free-space optical 
communications as the optical relaying networks. The proposed scheme of hybrid optical 
communications ensuring the last mile access technology thus users in the remote area of villages 
or rural can have an access to information. The major problem of FSO as the bridge of information 
between optical fiber connection and rural area is the medium of atmosphere where turbulence 
effects induce an optical propagation. In this research, FSO as the optical relaying network 
forwarding the information through the implementation of multi-node transmission. The novel 
technique to improve the performance of FSO in the scheme of multi-node transmission is  
the amplification of signal through serial configuration of optical amplifiers in cascaded meanwhile to 
reduce the noise modulation in the end of receiver, optical bandpass filter is implemented as well. 
The findings of the research is the optical relaying network that implementing serial optical amplifiers 
in inline cascaded configuration with the optical bandpass filter in the receiver has benefit to expand 
the optical propagation path length more longer for an optical signal to penetrate the barrier of 
atmospheric turbulence as well as improve the performance of system. 
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The use of radio frequency (RF) as a data transmission medium can adversely affect human health, 
especially the health of newborns which are very vulnerable to the adverse effects of the use  
of these radio frequency waves. Therefore the use of LED lamps as wireless communication can be 
an alternative way in the future as there is proven that the light of LED has no negative impact on 
human’s health. Despite the absence of negative impact of LED light on human’s health, newborns 
also need intensive supervision of body temperature, due to the prevalence of cases of deceased 
babies caused by hypothermia or a condition where the body's mechanism for temperature 
regulation has difficulty overcoming cold temperature pressure. This visible light communication 
system is expected to create a hospital that is radio frequency free especially in the infant’s room. 
Things that can affect the output of the communication system are distance, and the ilumination level 
of the LED lamp. 

 
 



 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 
 


