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The emergence of Technology as a ubiquitous platform for innovations has laid the foundation for the rapid growth of 

the Information. The 2nd International Conference on Information and Communications Technology 2019 (2nd 

ICOIACT 2019) will be held on 24 – 25 July 2019 in Grand Inna Malioboro Hotel, Yogyakarta, Indonesia.

The purpose of the ICOIACT 2019 is to promote discussion and interaction among academics, researchers and 

professionals in the field of Technologies and Information Engineering.

This conference provides an international forum for the presentation and showcase of recent advances on various 

aspects of ubiquitous technology. It will reflect the state-of-the-art of the methods, involving theory, algorithm, 

numerical simulation, error and uncertainty analysis and/or novel application of new processing techniques in 

engineering, science, and other disciplines related to ubiquitous computing. In this conference, several topics on the 

specific themes for intensive discussions are also planned according to the areas of interest. ICOIACT 2019 will 

include presentations of contributed papers.

Flyers  Download

CALL FOR PAPER

COMMITTEES

Program Committees 

Steering Committee Organizing Committee Technical Committee 

KEYNOTE SPEAKERS

ICOIACT Call For Paper Committees Speakers For Authors Events Contacts



Prof. Ebroul Izquierdo, 
Ph.D., M.Sc., C.Eng. 

Chair of Multimedia and Computer Vision 

and head of the Multimedia and Vision 

Group in the school of Electronic 

Engineering and Computer Science at 

Queen Mary, University of London. 

Visual Information Retrieval: From 
low-level machine vision to deep-
learning and beyond 

Prof. Abdul Wahab Bin 
Abdul Rahman 

Senior at FACULTY OF INFORMATION 

AND COMMUNICATION TECHNOLOGY, 

International Islamic University Malaysia 

Predictive Behavior in Neuro 
Physiological Interaction of Affect 

Hanung Adi Nugroho, S.T., 
M. E., Ph.D 

Secretary of Electrical and Information 

Engineering Department, Universitas 

Gadjah Mada, Indonesia 

Towards Development of An 
Intelligent System for Plasmodium 
Parasite Detection 

“ INTEL L IGENT SYSTEMS FOR CREATIVE INDUSTRY 4 .0  IN DISRUPTION ERA”

SCOPE

On behalf of the committee, we proudly announce you that Universitas AMIKOM Yogyakarta is going to organize 

International Conference on Information and Communications Technology (ICOIACT) which will take place from 24 

-25 July 2019 in Grand Inna Malioboro Hotel, Yogyakarta, Indonesia.

The conference is organized by Universitas AMIKOM Yogyakarta and the technical co-sponsored by IEEE Student 

Branch, Universitas AMIKOM Yogyakarta, Indonesia. The theme of this year’s ICOIACT is “Intelligent Systems for 

Creative Industry 4.0 in Disruption Era”. The conference will strengthen the collaboration and provide a forum for 

academicians, professionals and researchers to discuss and exchange their research results, innovative ideas, and 

experiences to advance the field of Information Technology, Information Systems and Electronic Engineering in the 

industrialized world.

We all the committee would like to say welcome, and we hope this conference will give you a valuable experience and 

a memorable stay in Yogyakarta, Indonesia. We respectfully invite you to submit your latest research paper to 

ICOIACT 2019.
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Topics Of Interest Include (But Are Not Limited To): 

TRACK 1

Communication, Networking, and 

Broadcasting

• Communication Systems and 
Communication Standards

• Sensor Networks

• Acoustic and Under Water Communication

• Security and Authentication

• Adhoc Networks and Wireless Networks

• RFIDs and Applications

• Vehicular Technology and Networks

• Information Security and Network Security

• Parallel and Distibuted Systems

• Remote Sensing and Geographic 
Information System

• Multimedia Information Processing and 
Retrieval

• Telecommunication and Mobile 
Communication

TRACK 2

Computing and Processing

• Soft Computing, Fuzzy Logic and Artificial 
Neural Networks

• Mathematical Modeling and Simulation

• Data Mining, Web Technology and Ontology

• Cloud Computing

• Green Computing

• Mobile Computing

• Nanoelectronics and Quantum Computing

• Big Data

• Internet of Things

TRACK 3

Power, Energy, and Industry Applications

• Microwave Theory and Techniques

• Microwave Devices and Circuits

• IT and Management

• Power Systems

• Transmission Systems

• MIMO and MEMs

• Air Interface

• Wavepropagation and Antennas

• Nano Technology

• Grid Technology

• VLSI and SOCs

• Clean Energy

• Sustainable Technology in VLSI

TRACK 4

Robotics and Control

• Sensors

• Embedded Systems Design

• Hardware Implementation

• Vehicular Technology

• Simulation and Hardware Implementation 
Techniques

• Robotics and Mecatronics

• Control Systems

TRACK 5

Signal Processing and Analysis

• Image, Speech, and Signal Processing

• Computer Vision

• Artificial Intelligence

• Pattern Recognition

Authors are invited to submit full paper (4-6 pages) in PDF format via EDAS. All accepted and presented papers will 

be submitted for uploading to the IEEEXplore Digital Library and it will be normally indexed in Scopus database. 

Paper must be using IEEE Paper format, to download IEEE Paper format template click here

ONLINE SUBMISSION via EDAS

SUBMISSION
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Time BARON Room PARANGKUSUMA Room PARANGTRITIS Room SAMAS Room

Wednesday, July 24

07:00 am-07:30 am REGISTRATION at NAKULA Room

07:30 am-08:30 am 1: Parallel Session 1-A 1B: Parallel Session 1-B 1C: Parallel Session 1-C 1D: Parallel Session 1-D

08:30 am-09:00 am Snack + Coffee Break

09:00 am-12:00 pm Opening Ceremony + Plenary Speakers

12:00 pm-01:00 pm Lunch Break

01:00 pm-03:00 pm 2A: Parallel Session 2-A 2B: Parallel Session 2-B 2C: Parallel Session 2-C 2D: Parallel Session 2-D

03:00 pm-03:30 pm Snack + Coffee Break

03:30 pm-05:30 pm 3A: Parallel Session 3-A 3B: Parallel Session 3-B 3C: Parallel Session 3-C 3D: Parallel Session 3-D

05:30 pm-05:32 pm End of Session 1st Day

Thursday, July 25

07:00 am-07:30 am REGISTRATION at NAKULA Room

07:30 am-09:30 am 4A: Parallel Session 4-A 4B: Parallel Session 4-B 4C: Parallel Session 4-C 4D: Parallel Session 4-D

09:30 am-10:00 am Snack + Coffee Break

10:00 am-12:00 pm 5A: Parallel Session 5-A 5B: Parallel Session 5-B 5C: Parallel Session 5-C 5D: Parallel Session 5-D

12:00 pm-01:00 pm Lunch Break

01:00 pm-03:00 pm 6A: Parallel Session 6-A 6B: Parallel Session 6-B 6C: Parallel Session 6-C 6D: Parallel Session 6-D

03:00 pm-03:30 pm Snack + Coffee Break

03:30 pm-05:00 pm 7A: Parallel Session 7-A 7B: Parallel Session 7-B 7C: Parallel Session 7-C 7D: Parallel Session 7-D

05:00 pm-05:30 pm Awarding + Closing Ceremony

iii



100° C has the same increasing tendency, all oil samples meet IEC standard No.56 of 1991 which is above the standard at 60° C (standard ≥ 30kV/2, 5mm).

pp. 789-793

Transmission Line Switching For Loss Reduction And Reliability Improvement

Atul Kumar Yadav and Vasundhara Mahajan
This paper describes the reduction in losses and improvement in reliability with transient and permanent outage of lines in transmission system. Each line switching is carried out for

minimum loss results followed by load flow to get the objective of paper. All the buses are constrained by constant active power except the slack bus, so marginal losses under switching

will supplied through slack bus. Power system component under repair considered as permanent outage and transient outages are for short duration. Switching rate for permanent outages

will be minimum because it is replaceable but not in transient outage. Reliability is observable key for both the outages. Capacity Outage is used to evaluate the transmission system

reliability parameter Expected Energy Not Supplied (EDNS) under load curtailments at the buses.

pp. 794-799

Performance Comparison of Standard Boost Converter and Two-Phase Boost Converter

Beauty Anggraheny Ikawanty, Mochamad Ashari, Taufik Taufik and Dodi Garinto
This paper presents steady-state performance comparison between standard boost converter and two-phase boost converter with reduced input current ripple characteristic. Several

performance measurements were investigated under varying load conditions, which include output power, output voltage, input current ripple and efficiency. Results of the study using

computer simulation reveal that the standard boost converter yielded input current ripple of 7.35% at full load while the two-phase converter draws a significantly less ripple of 0.01%. The

difference, however, is not as pronounced on converter's efficiency at full load with the standard boost converter having 92.4% efficiency while the two-phase boost converter achieved

95.69% efficiency.

pp. 800-804

The Effect of Irradiance on Distribution Power System Stability in Large-Scale Grid-Connected Photovoltaic

Muammar Zainuddin and Frengki Surusa
The purpose of this study was to analyze the effect of solar irradiance in the integration of photovoltaic plants (PV) on the stability of the electric power distribution system. The stability

aspects assessed were the stability of the distribution network and the stability response of the synchronous generator which work in parallel with the PV generator. Distribution grid stability

includes voltage and frequency stability. The stability response of synchronous generators includes power angle stability, active power stability, and reactive power stability. All aspects of

stability were simulated based on four different cases of irradiance, namely 550 W/m2, 650 W/m2, 850 W/m2, and 1000 W/m2. PV generators were connected to a distribution grid using

an inverter with MPPT and PV systems without batteries. This study was applied to a case of electrical distribution system in Gorontalo province, Indonesia. One distribution feeder in

Gorontalo Province was connected a photovoltaic system of 2000 kWp and synchronous generators that work in parallel. The distribution system was modelled in a single-line diagram

of 13-buses. The measurement of every solar radiation intensity change was conducted in every electrical distribution power system change. This study showed that high irradiation in

PV plants affects the voltage and frequency stability on the grid by increasing proportionately. However, the high irradiation has an effect on increasing power oscillation at synchronous

generators.

pp. 805-810

Optimal Design of Stator Slot Geometry for High-Speed Spindle Induction Motor Applications

Wawan Purwanto, WP
This paper describes the optimal design for the geometry of a stator slot for use in high-speed spindle motor applications. The proposed method consists of the following three steps: first,

choose the parameters of the stator slot that has a strong influence on the stator current, stator winding loss, iron loss, total loss, efficiency, and torque by using the analysis of the effects

of stator slot geometry; second, create factors and levels in the Taguchi method to obtain the optimal combination of the stator slot parameters from the analysis effect of the parameter

results; third, using Genetic Algorithms (GAs) to determine the optimal value from the optimal combination of the results of the Taguchi method. Optimal design and performance analysis

was performed using the Finite element Method (FEM) and verification by using equivalent circuit analysis. The optimization results were evaluated by comparing them with original

performance. According to the test results and analysis, the optimal design of the stator slot geometry produce better performance than original design.

pp. 811-816

Dynamic Economic Dispatch for 150 kV Sulselbar power generation systems using Artificial Bee Colony Algorithm

Haripuddin Arsyad, Ansar Suyuti, Sri Said and Yusri Syam Akil
The electric power generation in electrical power system is very important in the process of distributing electrical energy to the load with the most optimal generated power and minimum

generation costs. With the increase in electric power load requirements and generator fuel costs, economic dispatch is needed in a power generation system to obtain optimal and

economic power generation. In this paper, researcher used an artificial bee colony algorithm that is one part of a swarm intelligence algorithms to get the best solution from optimization

problems that is also widely used in other fields. The dynamic economic dispatch optimization of the 29 bus and 36 lines, 150 kV Sulselbar power generation system is carried out with

consideration to generator power limits and generator ramp rate limits constraint. Simulation testing is done by comparing the simulation results from the same system using the Lagrange

method which only considers generator power limit. The voltage stability in the system is also evaluated using L index stability and also in this paper is done loading margin on buses that

were considered weak . The results of simulation show that artificial bee colony algorithm is able to provide the best solution of dynamic economic dispatch optimization

pp. 817-822

A Power Sharing Loop Control Method for Input-series Output-parallel Flyback-type Micro-Inverter Using Droop Method

Sandi Kurniawan, Ferdian Ronilaya, Mohammad Hidayat, Erfan Rohadi, Indrazno Siradjuddin and Rachmat Sutjipto
This paper discusses input-series output-parallel (ISOP) flyback-type micro-inverter which is implemented for ac photovoltaic module to achieved higher voltage input and output current

rating. The main features of this micro inverter include a stable current injection, lower level harmonic distortion, potentially lightweight and lower cost. Additionally, as the inverter is

mounted in a single PV module, the inverter may harvest maximum power when partial shading occurs. However, since the two flyback-inverters are connected in series/parallel, there

should be control strategy for each inverter to obtain optimum performance. The strategy to control the inverters are based on a power sharing loop using droop method. Several

experiments and simulations are carried out to examine the design and the results show the effectiveness of the proposed control strategy.

pp. 823-828

First Time User Experience Assessment on Web based Online Examination

Krisnawati Krisnawati, Mardhiya Hayaty, Bayu Setiaji and Arief Setyanto
An examination is an important task in the education system to measure the level of students' understanding of teaching material. Replacing paper-based with an online system not only

increases the efficiency of its process by reducing the consumption of papers, but also the amount of time spent marking and grading. However, a massive changing in exam operation

happens on test participant. This research aims to reveal the user experience in the implementation of a website-based exam system. In particular, to study the first-time user experience

including their attempt to understand how to use the application. The user experience is measured by User Experience Questionnaire (UEQ). 40 respondent participated in this research.

All the respondent use the exam system for the first time without any prior training. According to the user responses, the first-time user rates the overall system in a good score in good

and above average compared to the benchmark. However, the novelty and perspicuity dimension obtain the lowest score. Interviews confirm this value, some respondents put attention to

the alternative of the interface in more modern technology such as mobile phone apps. The current interface also needs serious improvement such as font size, and question grouping

pp. 829-834

6D: Parallel Session 6-D
Room: SAMAS Room
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2019 International Conference on Information and Communications Technology (ICOIACT)

1: Parallel Session 1-A

Parallel Session 1-B

Parallel Session 1-C

Parallel Session 1-D

An Approach for High Bandwidth Wireless Communications with Arbitrary IQ Mismatch
Franz G Aletsee (Augsburg University of Applied Sciences, Germany), Reinhard Stolle (Hochschule Augsburg, Germany) 1

Identification and Prevention of Cyber Attack in Smart Grid Communication Network
Neeraj Singh (S V National Institute of Technology Surat, India), Vasundhara Mahajan (SVNIT, Surat, Gujarat & IIT Roorkee, India) 5

Design of Vivaldi Antenna for UWB Respiration Radar
Tyas Oksi Praktika (Telkom University, Indonesia), Aloysius Adya Pramudita (Telkom University, Indonesia), Yuyu Wahyu (Indonesia Institute
of Science LIPI, Indonesia) 11

ADS-B Microstrip Antenna Receiver Design for Cubesat with Slot
Essa Alkautsar Suteja (Telkom University, Indonesia), Agus D. Prasetyo (Telkom University, Indonesia), Bagas Satriyotomo (Telkom
University, Indonesia), Desio Hasbin Dafiq (Telkom University, Indonesia), Edwar Edwar (Telkom University, Indonesia) 17

Performance Evaluation of Active Queue Management in Fat Tree Architecture on Data Center Network
Lathifah Alfat (University of Indonesia, Indonesia) 22

Mobile-Based Geographic Information System For Culinary Tour Mapping In Indonesia
Erick Fernando (Bina Nusantara University, Indonesia), Muhamad Irsan (Universitas Islam Syekh Yusuf, Indonesia & Universiti Kebangsaan
Malaysia, Malaysia), Dina Fitria Murad, Dfm (Bina Nusantara University, Indonesia), Surjandy Surjandy (Bina Nusantara University,
Indonesia), Djamaludin Djamaludin (Universitas Islam Syekh Yusuf (UNIS), Indonesia) 28

Learning Support System using Chatbot in "Kejar C Package" Homeschooling Program
Dina Fitria Murad, Dfm (Bina Nusantara University, Indonesia), Muhamad Irsan (Universitas Islam Syekh Yusuf, Indonesia & Universiti
Kebangsaan Malaysia, Malaysia), Erick Fernando (Bina Nusantara University, Indonesia), Silvia Murad (Universitas Islam Syekh Yusuf
(UNIS), Indonesia), Michael Wijaya (Bina Nusantara University, Indonesia) 32

The Design of Two-Way Relationship Tourism Planning System with User Centered Design (UCD)
Yohandes Efindo (Universitas Gadjah Mada, Indonesia), Lukito Edi Nugroho (Universitas Gadjah Mada, Indonesia), Ridi Ferdiana
(Universitas Gadjah Mada, Indonesia) 38

An Image Steganography Algorithm using LSB Replacement through XOR Substitution
Touhid Bhuiyan (Daffodil International University, Bangladesh), Afjal H. Sarower (Daffodil International University, Bangladesh), Md. Rashed
Karim (Daffodil International University, Bangladesh), Md. Maruf Hassan (Daffodil International University Dhaka Bangladesh & Cyber
Security Centre, DIU, Bangladesh) 44

A Novel Pseudo-Random Number Generator Algorithm based on Entropy Source Epoch Timestamp
Domingo Villanueva Origines, Jr (Technical Institute of the Philippines, Philippines) 50

A Modified Tiny Encryption Algorithm Using Key Rotation to Enhance Data Security for Internet of Things
Rey M. De Leon (Technological Institute of Philippines, Philippines), Ariel Sison (Emilio Aguinaldo College, Philippines), Ruji Medina
(Technological Institute of Technology, Philippines) 56

40 Gb/s Balanced Parallel Scheme in Dispersion Compensating Fiber Performance for DWDM in the Long Haul Network
Brian Pamukti (Telkom University, Indonesia) 61

Effectiveness Comparison of the AES and 3DES Cryptography Methods on Email Text Messages
Rini Indrayani (Universitas Amikom Yogyakarta, Indonesia), Subektiningsih Subektiningsih (Universitas Amikom Yogyakarta, Indonesia),
Pramudhita Ferdiansyah (Universitas Amikom Yogyakarta, Indonesia), Dhimas Adi Satria (Universitas Amikom Yogyakarta, Indonesia) 66

Security Concern of Financial Technology for Online Transportation Passenger in Indonesia
Surjandy Surjandy (Bina Nusantara University, Indonesia), Erick Fernando (Bina Nusantara University, Indonesia), Firman Anindra
(Universitas Nasional & BINUS University, Indonesia), Meyliana Meyliana (Bina Nusantara University, Indonesia), Theresia Meidiana
Santoso (Bina Nusantara University, Indonesia), Willy Widjaja (Bina Nusantara University, Indonesia), Anindya Wardhana (Bina Nusantara
University, Indonesia) 70

Dual Protection on Message Transmission based on Chinese Remainder Theorem and Rivest Cipher 4
H. Kevin Cahyono (Dian Nuswantoro University, Indonesia), Christy Atika Sari (Dian Nuswantoro University, Indonesia), De Rosal Ignatius
Moses Setiadi (Dian Nuswantoro University, Indonesia), Eko Hari Rachmawanto (Dian Nuswantoro University, Indonesia) 74

Collecting the Tourism Contextual Information data to support the tourism recommendation system
Rico Y Saputra (Universitas Gadjah Mada, Indonesia), Lukito Edi Nugroho (Universitas Gadjah Mada, Indonesia), Sri Suning
Kusumawardani (Universitas Gadjah Mada, Indonesia) 79

lii



Parallel Session 2-A

Parallel Session 2-B

Parallel Session 2-C

StegoCrypt Scheme using LSB-AES Base64
Fahmi Anwar (Dian Nuswantoro University, Indonesia), Eko Hari Rachmawanto (Dian Nuswantoro University, Indonesia), Christy Atika Sari
(Dian Nuswantoro University, Indonesia), De Rosal Ignatius Moses Setiadi (Dian Nuswantoro University, Indonesia) 85

Segmentation of Plasmodium using Saturation Channel of HSV Color Space
Hanung Adi Nugroho (Universitas Gadjah Mada, Indonesia), Fathin Tantowi (Universitas Gadjah Mada, Indonesia), Raymond Anggara
(Universitas Gadjah Mada, Indonesia), TM Aldibra (Universitas Gadjah Mada, Indonesia), Rizki Nurfauzi (Gajah Mada Universeity,
Indonesia), Eka Frannita (Universitas Gadjah Mada, Indonesia), Alifia Prananda (Universitas Gadjah Mada, Indonesia) 91

Tuberculosis Detection in Chest X-Ray Images Using Optimized Gray Level Co-Occurrence Matrix Features
Imam Junaedi (Brawijaya University, Indonesia) 95

Rain Removal Using Guided Image Filtering For Surveillance Videos
Aditya Pratama Nusantara (Institut Teknologi Sepuluh Nopember, Indonesia), Budi Setiyono (Institut Teknologi Sepuluh Nopember,
Indonesia), Dwi Ratna Sulistyaningrum (Sepuluh Nopember Institute of Technology, Indonesia), Izah Amalia (Institut Teknologi Sepuluh
Nopember, Indonesia) 100

The Analysis Effect of Cluster Numbers On Fuzzy C-Means Algorithm for Blood Vessel Segmentation of Retinal Fundus Image
Wiharto Wiharto (Universitas Sebelas Maret, Indonesia), Esti Suryani (University of Sebelas Maret, Indonesia) 106

Wood Classification with Transfer Learning Method and Bottleneck Features
Vajrayudha Ristiawanto (Telkom University, Indonesia), Budhi Irawan (Telkom University, Indonesia), Casi Setianingsih (Telkom University,
Indonesia) 111

Prototype of Pornographic Image Detection using YCbCr and Color Space (RGB) Methods at Computer Vision
Kusrini Kusrini (AMIKOM Yogyakarta University, Indonesia), Hanif Fatta (Universitas AMIKOM Yogyakarta, Indonesia), Sofyan Pariyasto
(University AMIKOM Yogyakarta, Indonesia), Wahyu Wijaya Widiyanto, www (University AMIKOM Yogyakarta, Indonesia) 117

Reduction of Inter-Cell Interference (ICI) by Fractional Frequency Reuse (FFR) in Orthogonal Frequency Division Multiple Access (OFDMA)
Azlina Idris (Universiti Teknologi MARA, Malaysia) 123

Temple Rock Damage Detection System in Digital Image at Borobudur Conservation Center
Ulfa Lutfiyana (Universitas Amikom Yogyakarta, Indonesia), Kusrini Kusrini (AMIKOM Yogyakarta University, Indonesia) 129

Classification of Palm Gesture Pattern by Using Statistical Features
Hendra Ari Winarno (Universitas Gadjah Mada & Electrical and Information Technology Engineering, Indonesia), Indah Soesanti (Universitas
Gadjah Mada, Indonesia), Hanung Adi Nugroho (Universitas Gadjah Mada, Indonesia) 135

A Programmable Artificial Neural Network Coprocessor for Handwritten Digit Recognition
Geranun Boonyuu (King Mongkut’s Institute of Technology Ladkrabang, Thailand), Sumek Wisayataksin (King Mongkut's Institute of
Technology Ladkrabang, Thailand) 139

Cirebon Mask Classification using Robust k- Nearest Neighbour
Felix Indra Kurniadi (Tanri Abeng University, Indonesia), Fendy Hendriyanto (Tanri Abeng University, Indonesia) 143

Analysis on Digital Elevation Model Data for 3D Modeling
Novandi Rezeki (Universitas AMIKOM Yogyakarta, Indonesia), Ema Utami (Universitas Amikom Yogyakarta, Indonesia), Irwan Oyong
(Universitas AMIKOM Yogyakarta, Indonesia) 147

Adaptive Background Subtraction for Monitoring System
Afit Miranto (Universitas Lampung, Indonesia), Sri Ratna Sulistiyanti (University of Lampung, Indonesia), Arinto Setyawan (University of
Lampung, Indonesia) 153

Segmentation and Recognition of Handwritten Lontara Characters Using Convolutional Neural Network
Asri Hidayat (Universitas Hasanuddin, Indonesia), Ingrid Nurtanio (Hasanuddin University, Indonesia), Zulkifli Tahir (Hasanuddin University,
Indonesia) 157

A Developed Analysis Models for Industry 4.0 toward Smart Power Plant System Process
Harry Indrawan (PT PLN (Persero), Indonesia), Nur Cahyo (PT PLN (Persero), Indonesia), Arionmaro Simaremare (PT PLN (Persero),
Indonesia), Siti Aisyah (PT PLN (Persero), Indonesia), P Paryanto (Universitas Diponegoro (UNDIP), Indonesia), Patrick Munyensanga
(Universitas Diponegoro (UNDIP), Indonesia) 162

An Improve Image Watermarking using Random Spread Technique and Discrete Cosine Transform
Ajib Susanto (Universitas Dian Nuswantoro, Indonesia), De Rosal Ignatius Moses Setiadi (Dian Nuswantoro University, Indonesia), Eko Hari
Rachmawanto (Dian Nuswantoro University, Indonesia), Ibnu Utomo Wahyu Mulyono (Dian Nuswantoro University, Indonesia), Christy Atika
Sari (Dian Nuswantoro University, Indonesia) 168

Block-Based Arnold Chaotic Map for Image Encryption
Eko Hari Rachmawanto (Dian Nuswantoro University, Indonesia), De Rosal Ignatius Moses Setiadi (Dian Nuswantoro University, Indonesia),
Christy Atika Sari (Dian Nuswantoro University, Indonesia), Heru Agus Santoso (Dian Nuswantoro University, Indonesia), Fauzi Adi Adi
Rafrastara (Universitas Dian Nuswantoro, Indonesia), Edi Sugiarto (Dian Nuswantoro University, Indonesia) 174
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Parallel Session 2-D

Parallel Session 3-A

Image Steganography using Inverted LSB based on 2nd, 3rd and 4th LSB pattern
Fauzi Adi Adi Rafrastara (Universitas Dian Nuswantoro, Indonesia), Raka Prahasiwi (Dian Nuswantoro University, Indonesia), De Rosal
Ignatius Moses Setiadi (Dian Nuswantoro University, Indonesia), Eko Hari Rachmawanto (Dian Nuswantoro University, Indonesia), Christy
Atika Sari (Dian Nuswantoro University, Indonesia) 179

Copyright Embedding Analysis in Color Image Channel based on Non-Blind DCT Method
Fauzi Adi Adi Rafrastara (Universitas Dian Nuswantoro, Indonesia), Arvin Vega Hadinata (Dian Nuswantoro University, Indonesia), De Rosal
Ignatius Moses Setiadi (Dian Nuswantoro University, Indonesia), Eko Hari Rachmawanto (Dian Nuswantoro University, Indonesia), Christy
Atika Sari (Dian Nuswantoro University, Indonesia) 185

Strawberry Ripeness Classification System Based On Skin Tone Color using Multi-Class Support Vector Machine
Indrabayu A (Hasanuddin University, Indonesia), Nurhikma Arifin (Hasanuddin University, Indonesia), Intan Sari Areni (Hasanuddin
University, Indonesia) 191

Multimodal Interfaces: A Study on Speech-Hand Gesture Recognition
Jude Joseph Lamug Martinez (Bina Nusantara University & Binus International, Indonesia), Sindy Dewanti (Binus University, Indonesia) 196

Recognition Pattern of Arca Siwa Prambanan Temple with Canny and Backpropagation Algorithm
Arif Fridasari (Universitas Amikom Yogyakarta, Indonesia), Ema Utami (Universitas Amikom Yogyakarta, Indonesia) 201

A Comparative Study MD5 and SHA1 Algorithms to Encrypt REST API Authentication on Mobile-based Application
De Rosal Ignatius Moses Setiadi (Dian Nuswantoro University, Indonesia), Afif Faishal Najib (Dian Nuswantoro University, Indonesia), Eko
Hari Rachmawanto (Dian Nuswantoro University, Indonesia), Christy Atika Sari (Dian Nuswantoro University, Indonesia), Md Kamruzzaman
Sarker (Wright State University, USA), Nova Rijati (Universitas Dian Nuswantoro, Indonesia) 206

Optical Fiber Network Design in East Nusa Tenggara Based on Palapa Ring Project
Yohanes Galih Adhiyoga (Universitas Indonesia, Indonesia), Fetty Amelia (Universitas Indonesia, Indonesia), Dody Rachmat (Universitas
Indonesia, Indonesia), B. Pratiknyo Adi Mahatmanto (Universitas Indonesia, Indonesia), Catur Apriono (Universitas Indonesia, Indonesia) 212

Data Distribution on the Goodness Behaviour System with Blackboard Based Architecture
Asa Hari Wibowo (Universitas Gadjah Mada, Indonesia), Lukito Edi Nugroho (Universitas Gadjah Mada, Indonesia), Selo Sulistyo (Gadjah
Mada University, Indonesia) 217

Dual Band Antenna with Parasitic Patch for Satellite Applications
Harshal Nigam (Rajasthan Technical University, Kota & SKIT M&G, Engineering College, Jaipur, India), Monika Mathur (Rajasthan Technical
University & Swami Keshvanand Institute of Technology, Management and Gramothan, India), Mukesh Arora (SKIT Jaipur, India) 222

Optimization of Hyper Parameter Bandwidth on Naïve Bayes Kernel Density Estimation for the Breast Cancer Classification
Theopilus Bayu Sasongko (Universitas AMIKOM Yogyakarta, Indonesia), Oki Arifin (Politeknik Negeri Lampung, Indonesia), Hanif Fatta
(Universitas AMIKOM Yogyakarta, Indonesia) 226

An Improved LBlock-s Key Schedule Algorithm
Arif Rahman Hakim (Sekolah Tinggi Sandi Negara, Indonesia), Zahra Zakia Nusron (Sekolah Tinggi Sandi Negara, Indonesia) 232

Self-Complementary Bow-tie Antenna Design for UWB Respiration System
Solihatul Jannah (Telkom University, Indonesia), Aloysius Adya Pramudita (Telkom University, Indonesia), Yuyu Wahyu (Indonesia Institute of
Science LIPI, Indonesia) 237

A Control-Theoretical Perspective in Retail Telecommunication Industry Using Dynamic Simulation Model
Tiar Anindya Putri (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno (Institut Teknologi Sepuluh Nopember, Indonesia),
Erma Suryani (Institut Teknologi Sepuluh Nopember, Indonesia) 243

Hybrid NDP Proxy in OpenFlow Network
Fauzi Dwi Setiawan Sumadi (University of Muhammadiyah Malang, Indonesia), Ade Rega Susanto (University of Muhammadiyah Malang,
Indonesia), Syaifuddin Syaifuddin (University of Muhammadiyah Malang, Indonesia), Didih Rizki Chandranegara (Universitas
Muhammadiyah Malang, Indonesia) 249

A Design of Digital Signature Mechanism in NDN-IP Gateway
Dian Abadi Arji (University of Indonesia, Indonesia), Fandhy Bayu Rukmana (University of Indonesia, Indonesia), Riri Fitri Sari (University of
Indonesia, Indonesia) 255

An Introduction to a Dynamic Data Size Reduction Approach in Fog Servers
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Abstract—This paper describes the optimal design for the 
geometry of a stator slot for use in high-speed spindle motor 
applications. The proposed method consists of the following three 
steps: first, choose the parameters of the stator slot that has a 
strong influence on the stator current, stator winding loss, iron 
loss, total loss, efficiency, and torque by using the analysis of the 
effects of stator slot geometry; second, create factors and levels in 
the Taguchi method to obtain the optimal combination of the 
stator slot parameters from the analysis effect of the parameter 
results; third, using Genetic Algorithms (GAs) to determine the 
optimal value from the optimal combination of the results of the 
Taguchi method. Optimal design and performance analysis was 
performed using the Finite element Method (FEM) and 
verification by using equivalent circuit analysis. The optimization 
results were evaluated by comparing them with original 
performance. According to the test results and analysis, the 
optimal design of the stator slot geometry produces better 
performance than original design. 

Keywords—Genetic algorithm; High-speed motor; Parameter 
analysis; Stator slot geometry; Taguchi method; Genetich 
Algoriths;  

I.  INTRODUCTION 

Many industries have begun launching electric energy 
efficient programs, with various attempts made to improve 
output power and efficiency, particularly in the new designs of 
induction motors [1-3]. Small changes in the optimal design of 
induction motors can increase their efficiency and output 
power, which has an impact on conserving electrical energy 
and extending the lifetime of an induction motor. Stator slots 
have a critical function in creating stator teeth flux density, 
stator leakage, winding loss, temperature rise, and radial force 
[4-6]. The geometry of the stator slots used in induction motors 
provides a flux path and an appropriate design optimization the 
flux distribution while minimizing loss. Stator windings 
generate magnetic fields in the stator slot. The cross-section 
area of the stator slot affects the stator winding loss, core loss, 
iron loss, and high-speed induction motors require a minimum 
loss [6-8]. Given of the significance of stator slots, this study 
investigated the optimal design of the stator slot geometry to 
improve the efficiency and torque of a spindle motor 

The stator slot design of a spindle motor is critical in 
satisfying performance specifications because the torque speed 

characteristics are largely determined by the configuration of 
the stator geometry [25]. A crucial focus is on the slot 
geometry of the stator, because it is one of the most critical 
factors for improving the performance of induction motors 
[8,24,26]. These paper, describes the design of stator slot 
geometry in high-speed spindle motors. The proposed method 
involved the following three steps. The first step is define the 
parameter that have a strong influence on the stator winding 
loss, iron loss, the total loss, the stator current, torque, and 
efficiency through the analysis of the effect of the stator slots 
parameters. The second step is the stator slot parameters which 
have a strong influence on the results of the first step, will be a 
factor in the Taguchi method to obtain the optimal combination 
of the geometry of the stator slots. The third step is the optimal 
combination produced in the second step will be adopted as a 
guide to determine the optimum value of the stator slot 
parameters by using GAs. The results of the Taguchi method 
and GAs optimization will be tested by using FEM, 
performance analysis and verified by the equivalent circuit 
analysis. In this paper, steady-state performance characteristics 
of the original design and both designs optimization are plotted 
to facilitate a comparison and discussion. Finally, optimal 
overall performance is presented and a recommendation is 
offered for developing a spindle motor with the optimal 
specifications. 

II. OPTIMIZATION METHODOLOGY 

A. Initializations 

TABLE I.  MOTOR SPECIFICATIONS  

Parameter Value Parameter Value 
Inner diameter of 
stator (mm) 

70 hs0 (mm) 0.5 

Outer diameter of 
stator (mm) 

120 hs1 (mm) 0.5 

Length of the stator 
core (mm) 

120 hs2 (mm) 5.5 

Outer diameter of 
rotor (mm) 

69.5 bs0 (mm) 1.3 

Inner diameter of 
rotor (mm) 

38 bs1 (mm) 3.2 

Number of stator slot 36 bs2 (mm) 4.7 

Number of rorot slot 32 rs (mm) 0.8 
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TABLE II.  ORIGINAL DESIGN OF SPINDLE MOTOR   

Parameter Value 

Copper loss of stator winding (W) 3944.95 

Copper loss of rotor winding (W) 185.02 

Iron core loss (W) 103.22 

Friction and winding loss (W) 157 

Stray loss (W) 280 

Total Loss (W) 4670.37 

Input power (KW) 18.67 

Output power (KW) 13.99 

Efficiency (%) 74.98 

Torque (Nm) 4.8 

Stator current density (A/mm2) 130.32 

Stator thermal load (A2/mm2) 3577.38 

 

 

Fig. 1. Rounded semi-closed slot type  

 

Fig. 2. Outline of the optimization design   

In this study, the spindle motor had a rated output 14 KW, 
four Poles, a ∆ connection, 380 V, and could be operated at up 

to 30.000 rpm. The analyzed spindle motor was constructed as 
a rounded semi closed stator slot type, shown in Fig. 1 with 
general spindle motor specification as shown in Table 1. The 
stator geometry is typically related to the number of conductors 
per slot. In this study, the number of conductors per slot was 8 
turns per slot with a wire diameter of 0.32 mm. Table 2 shows 
the spindle motor performance following the optimization 
process and procedure as shown in Fig. 2. 

B. The Effect of Stator Slot Geometry 

FEM and the equivalent circuit [13] are applied to analyze 
the effect of the stator slot geometry. FEM software developed 
by following principles have been applied [16,17], and the 
equivalent circuit analysis as it has been applied to [18-21]. 
Based on the analysis that has been done, stator slot geometry 
is critical in determining the iron loss, stator winding loss, and 
total loss, which are denotes as hs2, bs2, hs1, and rs. The stator 
current is effect on the performance of the spindle motor. The 
stator current instability is affect the magnetizing current, stator 
thermal load, and specific electric loading. Increasing the stator 
current will increases the stator winding temperature. When the 
total loss increases, the efficiency is decreased. By contrast, 
when the total loss decreases, the efficiency and torque 
increases. The stator slot geometry is effect on increases or 
decreases the stator current, efficiency, and torque are hs2, bs2, 
hs1, and rs. The parameters bs0, bs1, and hs0 are not crucial 
parameter in the spindle motor performances.  

C. Taguchi Method 

The Taguchi method can be employed to minimize the 
number of experiments by determining the most influential 
variable through analysis. Taguchi parameter provides 
designers with a systematic and efficient approach to 
performing numerical experiments, which is necessary when 
determining the parameters for the optimal geometry design. 
The parameter analysis revealed that the significant stator slot 
geometry parameters were hs1, hs2, bs2, and rs. So, in this 
study, the Taguchi method was performed using 4 factors and 3 
levels.  

D. Genetic Algorithms 

GAs is iterative problem solving techniques and it is 
used in many engineering fields for finding an optimal 
solution. GAs is advantageous because they provide a flexible, 
simple, and intuitive approach to optimization with gives a 
high probability of success [9,10,12,22,23]. The optimization 
procedure involves finding a vector x = (x1, x2, ....... xn), 
representing a set of n design variables bounded by xL ≤ xi ≤ 
xU, i = 1, 2 ........ n, so that the objective function f(x) is 
maximized (or minimized) with a set of k constraints Gj(x) ≤ 
0, j = 1, 2 ......... k. The required optimization functions as 
follows:   

Maximize f1(x) = η  
Maximize f2(x) = Ts 
Subject to XL ≤ X ≤ XU   

Where X is an independent design variable for the 
optimization of the stator slot geometry, η is the efficiency, Ts 
denotes the torque, and XL and XU are the Lower and Upper 
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limits of X, respectively. The GA evaluation steps are listed as 
follow:  
Step 1: Define the parameters and objective functions  
Step 2: Generate the first population randomly 
Step 3: Evaluate the population by using objective function  
Step 4: Test for convergence, if satisfied, then stop (otherwise     
             continue) 
Step 5: Initiate the reproduction process (selection, crossover,  
            and mutation) 
Step 6: After a new generation has been created, return to step  
            3 to continue with the optimization    

The objective function is the motor spindle efficiency In 
this study, a GAs was used to determine the optimal value of 
the Taguchi method stator slot geometry parameter results. In 
this study GAs results with the population set at N = 500, 
crossover pc = 0.85 and mutation pm = 0.05. 

III. TEST RESULTS AND ANALYSIS  

TABLE III.  COMPARISON RESULTS OF STATOR GEOMETRY  

Parameter 
Original 
design 

Taguchi 
Method 

GAs 

hs0 (mm) 0.5 0.5 0.5 

hs1 (mm) 0.5 0.65 0.65 

hs2 (mm) 5.5 8 7.4 
bs0 (mm) 1.3 1.3 1.3 
bs1 (mm) 3.2 3 3 

bs2 (mm) 4.7 4.7 4.79 

rs (mm) 0.8 2 2 

TABLE IV.  COMPARISON PERFORMANCE OF THE MOTORS  

Parameter 
Original 
design 

Taguchi 
Method 

GAs 

Copper loss of stator 
winding (W) 

3944.95 272.86 262.15 

Copper loss of rotor 
winding (W) 

185.02 103.72 115.46 

Iron core loss (W) 103.22 197.72 186.44 
Friction and winding 
loss (W) 

157 158.41 158.23 

Stray loss (W) 280 280 280 

Total Loss (W) 4670. 37 1012.1 1002.28 

Output power (KW) 12.99 13.99 14 

Efficiency (%) 74.98 93.26 93.32 

Torque (Nm) 4.8 8.9 8.6 
Stator current density 
(A/mm2) 

130.32 13.95 12.89 

Stator thermal load 
(A2/mm2) 

3577.38 296.81 284.24 

 

Table 3 shows a comparison of the stator slot geometry 
based on the original design, Taguchi method, and GAs, and 
Table 4 shows a comparison of performance from the original 
design with the improved performance results, which was 
verified by equivalent circuit analysis. The tables show copper 
loss in the stator winding reduced from 3944.95 W of the 
original design to 272.86 W of the Taguchi method, and 
262.148 W of GAs, and efficiency increased from 74.98% of 

the original design to 93.26% of the Taguchi method, and 
93.32% of GAs.  
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Fig. 3. Performance comparison from original with optimal design    
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Fig. 4. Effect of stator phase current from original with optimal design    

Improving the performance can reduce the potential 
likelihood of the stator temperature increasing, because of the 
decrease in the stator current density and stator thermal load. 

The stator current density was reduced from 130.32 A/mm2 of 
original design to 13.95 A/mm2 of Taguchi method and 12.89 
A/mm2 of GAs. The stator thermal load was reduced from 
3577.38 A2/mm2 in original design to 296.81 A2/mm2 of 
Taguchi method, and 284.24 A2/mm2 in GAs. These results 
show that the cross-sectional area of the stator slots fitted with 
the stator winding can improve the spindle motor performance.  
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Fig. 5. Torque with time characteristics in spindle motor    

Figs. 3(a) and (c) show that the optimal designs obtained 
using Taguchi method and GAs produced higher output power 
and torque compared with the original design, and Fig. 3(b) 
shows that the efficiency can be also increased. Fig. 3 (d) 
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shows that the output power, torque, and efficiency increase as 
the total loss decreases. The stator current influenced the stator 
winding loss, total loss, thermal load, and stator current density 
as shown in Figs.4. Fig. 4(a) shows that the stator winding loss 
increased with the stator current, which also increased the total 
loss, as shown in Fig. 4(b). The optimal design produced a 
lower total loss than the original design. The improved stator 
slot geometry derived a more favorable slot area for the stator 
winding and reduced the stator current density, as shown in 
Fig.4 (c). The optimal design reduced the stator current density 
compared with the original design and obtained a more 
favorable stator thermal load, as shown in Fig.4 (d). 
Furthermore, the decrease in thermal load reduced the 
temperature rise in the stator winding. 
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Fig. 6. Stator current with time characteristics in spindle motor    

Fig. 5 shows the torque ripple characteristics generated by 
the spindle motor. The GAs and Taguchi method produced 
lower torque ripple than the original design, as shown in Figs. 
5(a) and (c). The torque ripple was influenced by the high 
stator current and winding loss. In the original design, the high 
stator current caused high torque ripple, as shown in Fig. 5 (b). 
In the initial motion, higher stator current waveform was 
produced Taguchi method and GAs, as shown in Fig. 6 (a) and 
(c), however, in normal operating conditions, the optimal 
design results were more stable with lower torque ripple and 
stator current compared with the original design. In the original 
design, the high stator current waveform caused high torque 
ripple, as shown in Fig. 6 (b). This condition was also caused 
reduction the efficiency and torque produced by the original 
design. 

IV. CONCLUSION  

This paper presents an optimal design for the stator slots 
geometry for developing of high-speed induction motors for 
spindle applications. An analysis of the parameters revealed 
that the stator slot geometry significantly influences the 
performance of the spindle motor with the parameters hs1, hs2, 
bs2 and rs. This result showed that the Taguchi method could 
be applied with 4 factors and 3 levels, which was tested in 
experiments by using an L9 orthogonal array. The 
experimental results, effect plots, and ANOVA show that using 
the Taguchi method produced the following optimal 
combination of parameters: hs1, hs2, bs2, and rs3. The GAs was 
employed to determining the optimum value of the result of the 
Taguchi method with the population set N = 500, crossover pc 
= 0.85 and mutation pm = 0.05. The test results and analysis 
showed that the performance under the Taguchi method and 
GAs was superior to that under the original design 
performance. Thus, two innovative designs for the optimal 
stator slot geometry were obtained using the Taguchi method 
and a GAs. The optimal geometry can be used in the 
development of spindle motors for applications requiring high 
efficiency and torque, while avoiding increases in temperature 
and noise. 
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