Welcome to the 1st ICOIACT 2018

The emergence of Intelligent Systems Technology as a ubiquitous platform for innovations has laid the foundation for the
rapid growth of the Information in the future innovation. The purpose of the 1st ICOIACT 2018 is to promote discussion
and interaction among academics, researchers, and professionals in the field of information and technologies. In this
conference, the author types that we got came from a student, academia, and government. We deeply thank the authors
for their participation and high contribution in this conference.

The theme of The 1st ICOIACT 2018 "Opportunities and Challenges on Intelligent Systems Future Innovation"
The 1st ICOIACT 2018 (ICOIACT 2018) held on 6-7 March 2018 in Grand Zuri, Yogyakarta, Indonesia.

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.

We would like to extend our gratitude to the Technical Program Committee that has been reviewed the papers and
conducted very interesting conference program as well as the invited and plenary speakers.

Finally, we would like to thank the steering committee members, the conference chairman, the organizing committee, the
IEEE Student Branch of Universitas Amikom Yogyakarta, and the financial support from the conference sponsors that
conducted the success of The 1st ICOIACT 2018.

The Editor of The 1st ICOIACT 2018

Ferry Wahyu Wibowo (Universitas Amikom Yogyakarta)
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Company, Indonesia), Sholihin Hin, SHN (State of Polytechnic Sriwijaya & State of Polytechnic
Sriwijaya, Indonesia), R A Halimah Tussadyah Ritfhs, Rth (Department of Poltythecnic

Sriwijaya & Sriwijaya Company, Indonesia) 401
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S. Mada Sanjaya (UIN Sunan Gunung Djati Bandung, Indonesia) 407

Design of Olfactory Mobile Robot for Detecting the Leak of Gas Sources by implementing Hot-
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Teknologi Sepuluh Nopember, Indonesia), Djoko Purwanto (Institut Teknologi Sepuluh
Nopember, Indonesia) 412

Spoiled Meat Level Classification Using Semiconductor Gas Sensor, Image Processing and
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Vinda Kartika (Institut Teknologi Sepuluh Nopember, Indonesia), Muhammad Rivai (Institut
Teknologi Sepuluh Nopember, Indonesia), Djoko Purwanto (Institut Teknologi Sepuluh
Nopember, Indonesia) 418

Scale-up of Mixing Process Based on Constant Power/Volume and Equal Blend Time Using
Visimix Simulation
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10



Parallel Session 4-A

LINGO-Based on Robust Counterpart Open Capacitated Vehicle Routing Problem

(RCOCVRP) Model of Waste Transportation in Palembang

Fitri Maya Puspita (University of Sriwijaya, Indonesia), Yusuf Hartono (Universitas Sriwijaya,

Indonesia), Desi Indah Permatasari (Sriwijaya University, Indonesia), Bella Arisha (Sriwijaya

University, Indonesia) 429

LINGO-Based Optimization Problem of Cloud Computing of Bandwidth Consumption in the

Internet

Fitri Maya Puspita (University of Sriwijaya, Indonesia), Indrawati Indrawati (Sriwijaya

University, Indonesia), Inosensius Nadeak (Sriwijaya University, Indonesia), Sri Erlita (Sriwijaya
University, Indonesia), Bella Arisha (Sriwijaya University, Indonesia) 436

Hybrid Forecasting Model To Predict Air Passenger and Cargo In Indonesia

Ratna Sulistyowati (Institute Teknologi Sepuluh Nopember, Indonesia), Suhartono Suhartono

(Institut Teknologi Sepuluh Nopember, Indonesia), Heri Kuswanto (Institut Teknologi Sepuluh
Nopember, Indonesia) 442

Predicting Student's Psychomotor Domain on The Vocational High School Using Linear
Regression

Yuni Yamasari (Institut Teknologi Sepuluh Nopember, Indonesia), Rina Harimurti (Universitas

Negeri Surabaya, Indonesia), Ekohariadi Ekohariadi (Universitas Negeri Surabaya, Indonesia),

Munoto Munoto (Universitas Negeri Surabaya, Indonesia), |. G. P. Asto Buditjahjanto

(Universitas Negeri Surabaya, Indonesia) 448

Classifying Beneficiaries of Islamic Boarding School Rehabilitation Aid Based on Neural

Network Approaches

Ahmad Andi Akmal Almafaluti (Institut Teknologi Sepuluh Nopember Surabaya, Indonesia),

Supeno Susiki (Sepuluh Nopember Institute Of Technology, Indonesia), Mauridhi Hery

Purnomo (Institut of Technology Sepuluh Nopember, Indonesia) 454

Improving the Cluster Validity on Student' s Psychomotor Domain Using Feature Selection

Yuni Yamasari (Institut Teknologi Sepuluh Nopember, Indonesia), Supeno Mardi Susiki

Nugroho (Institut Teknologi Sepuluh Nopember, Indonesia), Rina Harimurti (Universitas Negeri
Surabaya, Indonesia), Mauridhi Hery Purnomo (Institut of Technology Sepuluh Nopember,

Indonesia) 460

Determining Linear Temporal Logic Formula for Decomposed Process Model

Maryamah Maryamah (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno

(Institut Teknologi Sepuluh Nopember, Indonesia), Afina Nurlaili (Institut Teknologi Sepuluh

Nopember, Indonesia) 466

Time and Cost Optimization using Fuzzy Goal Programming

Made Agus Putra Subali (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno

(Institut Teknologi Sepuluh Nopember, Indonesia), Yutika Amelia Effendi (Institut Teknologi

Sepuluh Nopember, Indonesia) 471
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Detection of Organic Solvent Compounds Using Optical Fiber Interferometer Array and Neural

Network Pattern Recognition

Dwi Sasmita Aji Pambudi (Institut Teknologi Sepuluh Nopember, Indonesia), Muhammad Rivai

(Institut Teknologi Sepuluh Nopember, Indonesia), Achmad Arifin (Sepuluh Nopember Institute
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Solving Inverse Kinematics Trajectory Tracking of Planar Manipulator using Neural Network
Nurani Lathifah (State University of Malang, Indonesia) 483

Prototype of Fire Symptom Detection System

Oxsy Giandi (Institut Teknologi Sepuluh Nopember & ITS, Indonesia), Riyanarto Sarno (Institut
Teknologi Sepuluh Nopember, Indonesia) 489

Automatic Ranking System of University based on Technology Readiness Level Using LDA-
Adaboost. MH

Bagus Rintyarna (Sepuluh Nopember Institute of Technology & Muhammadiyah University of

Jember, Indonesia), Riyanarto Sarno (Institut Teknologi Sepuluh Nopember, Indonesia), Arga
Yuananda (Institut Teknologi Sepuluh Nopember (ITS) Surabaya Surabaya, Indonesia) ... 495

Developing Statistical Business Register Service System Based on Microservice Architecture

Suhardi Suhardi (Bandung Institute of Technology, Indonesia), Dwy Bagus Cahyono (Institut
Teknologi Bandung & Badan Pusat Statistik, Indonesia), Novianto Budi Kurniawan (Institut

Teknologi Bandung, Indonesia) 500
Effects of Depth Burial on Current Carrying Capacity of XLPE 86/150 (170) kV Underground
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Ayudha Nandi Pradipta (Universitas Indonesia, Indonesia), Chairul Hudaya (Universitas

Indonesia, Indonesia) 506

Warding off the plagiarism with the applications (Case study at Bina Nusantara University
student and faculty member)

Surjandy Surjandy (Bina Nusantara University, Indonesia) 511
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A Text Classification on The Downstreaming Potential of Biomedicine Publications in
Indonesia

Mesnan Silalahi (Indonesian Institute of Sciences, Indonesia), Ria Hardiyati (Indonesian

Institute of Sciences, Indonesia), Tri Handayani (Indonesian Institute of Sciences, Indonesia),

Irene Nadhiroh (Indonesian Institute of Science, Indonesia), Mia Amelia (Indonesian Institute of
Sciences, Indonesia), Rizka Rahmaida (Indonesian Institute of Sciences, INndonesia) .......ssmmmsssss 515
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allocation and Significance sentence
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Twitter Data Transformation for Network Visualization Based Context Analysis

Hani Nurrahmi (Telkom University, Indonesia), Rini Wijayanti (Indonesian Institute of Sciences,
Indonesia), Andri Fachrur Rozie (Indonesian Institute of Sciences, Indonesia), Andria Arisal
(Indonesian Institute of Sciences, Indonesia) 525

12
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Rahardyan Bisma Setya Putra (Universitas Amikom Yogyakarta, Indonesia), Ema Utami
(Universitas Amikom Yogyakarta, Indonesia) 531

Text Mining Based on Tax Comments as Big Data Analysis Using SVM and Feature Selection

Mihuandayani Mihuandayani (Universitas Amikom Yogyakarta & PT. Time Excelindo,
Indonesia), Emma Utami (STMIK AMIKOM Yogyakarta, Indonesia), Emha Taufiq Luthfi
(Universitas AMIKOM Yogyakarta, Indonesia) 537

Indonesian Twitter Cyberbullying Detection using Text Classification and User Credibility
Hani Nurrahmi (Telkom University, Indonesia), Dade Nurjanah (Telkom University, Indonesia) ......... 543

Food Trend Based on Social Media for Big Data Analysis Using K-Mean Clustering and SAW

Mihuandayani Mihuandayani (Universitas Amikom Yogyakarta & PT. Time Excelindo,

Indonesia), Herda Ramandita (Universitas Amikom Yogyakarta, Indonesia), Arief Setyanto

(Universitas AMIKOM Yogyakarta, Indonesia), Ikhwan Sumafta (Magister of Information

Engineering, Indonesia) 549

Time and Cost Optimization Using Scheduling Job Shop and Linear Goal Programming Model
Biandina Meidyani (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno (Institut
Teknologi Sepuluh Nopember, Indonesia), Afina Nurlaili (Institut Teknologi Sepuluh Nopember,
Indonesia) 555

Parallel Session 4-D

Effect of Stator Slot Geometry on High Speed Spindle Motor Performance
Wawan Purwanto, WP (Universitas Negeri Padang & UNP, Indonesia) 561

Analysis of Load Effects and Unbalance Voltage on Air Gap Eccentricity in Indication

Performace of Three Phase Induction Motors

Nur Alham (Institut Teknologi Sepuluh Nopember, Indonesia), Dimas Asfani (INSTITUT

TEKNOLOGI SEPULUH NOPEMBER, Indonesia), | Made Yulistya Negara (ITS, Indonesia),

Belly Yan Dewantara (Institut Teknologi Sepuluh Nopember, Indonesia) 566

Optimization of Grounding Resistance to Minimize Transient Currents at 150 kV Sulselrabar
System

Mochammad Apriyadi Hadi Sirad (University Patria Artha, Indonesia), Muhammad Djalal (State
Polytechnic of Ujung Pandang, Indonesia), Muhammad Rais Rais (University Patria Artha,
Indonesia), Andi Nur Putri (University Patria Artha, Indonesia) 572

Adaptive DOCR Coordination in Loop Distribution System With Distributed Generation Using
Firefly Algorithm-Artificial Neural Network

Destina Lestari (Institut Teknologi Sepuluh Nopember, Indonesia), Mauridhi Hery Purnomo
(Institut of Technology Sepuluh Nopember, Indonesia), Margo Pujiantara (Institut Teknologi
Sepuluh Nopember, Indonesia), Daeng Rahmatullah (Institut Teknologi Sepuluh Nopember,
Indonesia) 579

Blind Compressive Sensing for Cognitive Radio Networks using I12-Minimization Recovery and
Spectrum Segmentation

Ahmed Ebian (Ain Shams University & Telecom Egypt, Egypt), Salwa EI-Ramly (Ain Shams
University, Egypt), Bassant Abdelhamid (Faculty of Engineering Ain Shams University, Egypt)
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Failover Mechanism During Upgrading Process for Software-Defined Networking

Siew-Hoon Lim (Universiti Sains Malaysia, Malaysia), Yung-Wey Chong (Universiti Sains

Malaysia, Malaysia), Qi-Guan Ng (Universiti Sains Malaysia, Malaysia), Khong-Lim Yap

(Universiti Sains Malaysia, Malaysia) 591

Audio Beam Steering With Array Phased Method

Amaro Da Silva Gaviola (Institut Teknologi Sepuluh Nopember, Indonesia), Muhammad Rivai

(Institut Teknologi Sepuluh Nopember, Indonesia), Hendra Kusuma (Institut Teknologi Sepuluh
Nopember, Indonesia) 597

Correlated Double Ring Channel Model at High Speed Environment in Vehicle to Vehicle
Communications

Wahyu Pamungkas (Institut Teknologi Telkom Purwokerto & Departemen Teknik Elektro,
Institut Teknologi Sepuluh Nopember (ITS) Surabaya, Indonesia), Titiek Suryani (Institut
Teknologi Sepuluh Nopember, Indonesia), Iwan Wirawan (ITS, Indonesia) 601

Parallel Session 5-A

Moving Object Tracking Using Hybrid Method

Galandaru Swalaganata (Institut Agama Islam Negeri Tulungagung, Indonesia), Muniri Muniri

(Institut Agama Islam Negeri Tulungagung, Indonesia), Yessi Affriyenni (Gadjah Mada

University, Indonesia) 607

Herbal Leaf Classification Using Images in Natural Background

Affix Mareta (Universitas Gadjah Mada, Indonesia), Indah Soesanti (Universitas Gadjah Mada,
Indonesia), Oyas Wahyunggoro (UGM, Indonesia) 612

Granuloma Image Detection Through Periapical Radiograph by Using Gabor Wavelet Method

and Support Vector Machine Classification

Muhammad Fadhil Zuandi (Telkom University, Indonesia), Bambang Hidayat (Telkom

University, Indonesia), Suhardjo Sitam (Padjajaran University, Indonesia) 617

Non-Blind RGB Image Watermarking Technique using 2-Level Discrete Wavelet Transform
and Singular Value Decomposition

Yudit Arum Mekarsari (Dian Nuswantoro University, Indonesia), De Rosal Ignatius Moses

Setiadi (Dian Nuswantoro University, Indonesia), Christy Atika Sari (Dian Nuswantoro

University, Indonesia), Eko Hari Rachmawanto (Dian Nuswantoro University, Indonesia),

Muljono Muljono (Dian Nuswantoro University, Indonesia) 623

Sliding Window Method for Eye Movement Detection based on Electrooculogram Signal

Catur Atmaji (Universitas Gadjah Mada, Indonesia), Agfianto Eko Putra (Universitas Gadjah
Mada, Indonesia), Arrijal Hanif (Electronics and Instrumentation, Indonesia) 628

Modeling of Head Movements Towards Lateral Acceleration Direction via System Identification

for Motion Sickness Study

Sarah "atifah Binti saruchi (Universiti Teknologi Malaysia, Malaysia), Hatta Ariff (Universiti

Teknologi Malaysia, Malaysia) 633

Similarity Measures of Object Selection in Interactive Applications based on Smooth Pursuit
Eye Movements

Herlina Herlina (Universitas Gadjah Mada, Indonesia), Igi Ardiyanto (Universitas Gadjah Mada
& Faculty of Engineering, Indonesia), Sunu Wibirama (Universitas Gadjah Mada, Indonesia)
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Classification of Arabica and Robusta Coffee Using Electronic Nose

Dike Madfira (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno (Institut
Teknologi Sepuluh Nopember, Indonesia) 645

Parallel Session 5-B

Xbee Pro Module Application in to Organize and Monitoring Earthquake Disaster Locations
with the Robot Control System

Ade Wasti AW, Aw (Department of Poltythecnic Sriwijaya & Sriwijaya Company, Indonesia),

Rosita Febriani Rftn, RFN (Department of Polytechnic Sriwijaya & Sriwijaya Company,

Indonesia), Sholihin Hin, SHN (State of Polytechnic Sriwijaya & State of Polytechnic Sriwijaya,
Indonesia), Eka Susanti Tekasanti, ESN (Department of Poltythecnic Sriwijaya & Poltythecnic
Company, Indonesia), Emilia Hesti Eml, Ehn (Department of Poltythecnic Sriwijaya & Sriwijaya
Company, Indonesia) 651

Design of Fractional-Order Proportional-Integral-Derivative Controller: Hardware Realization

Ibnu Masngut (Universitas Gadjah Mada, Indonesia), Gilang Nugraha Putu Pratama

(Universitas Gadjah Mada, Indonesia), Adha Imam Cahyadi (Universitas Gadjah Mada,

Indonesia), Samiadji Herdjunanto (Universitas Gadjah Mada, Indonesia), John Fisher

Jefferson Pakpahan (Universitas Gadjah Mada, Indonesia) 656

A Remedy Design of Pl Controller for Liquid Level Control

Tri Astuti Rahmawati (Universitas Gadjah Mada, Indonesia), Ni'matul 'Abdah Adhiya Fakhriy
(Universitas Gadjah Mada, Indonesia), Gilang Nugraha Putu Pratama (Universitas Gadjah

Mada, Indonesia), Adha Imam Cahyadi (Universitas Gadjah Mada, Indonesia), Samiadiji

Herdjunanto (Universitas Gadjah Mada, Indonesia) 661

Door Automation System Based on Speech Command and PIN Using Android Smartphone
Retha Arifin (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno (Institut

Teknologi Sepuluh Nopember, Indonesia) 667
Disturbance Compensation Using CTC with NDOB for Formation Control of Mobile Robots

Arya Kusumawardana (ITS, Indonesia) 673
Control System Based On Fuzzy Logic In Nutmeg Oil Distillation Process For Energy

Optimization

Syamsul Syamsul (Politeknik Negeri Lhokseumawe, Indonesia), Rudi Syahputra (Lecturer,

Indonesia), Suherman Suherman (Lecturer, Indonesia) 679

A Modified Algorithm for Full Fuzzy Transportation Problem with Simple Additive Weighting

Muhammad Sam'an (Diponegoro University, Indonesia), Farikhin Farikin (Faculty of Science

and Mathematics, Diponegoro University, Indonesia, Indonesia), Bayu Surarso (Faculty of

Science and Mathematics, Diponegoro University, Indonesia), Solichin Zaki (Faculty of

Science and Mathematics, Diponegoro University, Indonesia) 684
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Parallel Session 5-C

On the Modeling of The Average Value of High School National Examination in West Java

Using Bayesian Hierarchical Mixture Normal Approach

Dapiah Dapiah (Institut Teknologi Sepuluh Nopember, Indonesia), Nur Iriawan (Institut

Teknologi Sepuluh Nopember, Indonesia), Kartika Fithriasari (Institut Teknologi Sepuluh

Nopember, Indonesia) 689

Transportation Choice Modeling on Commuter in Jabodetabek Using Bayesian Network and
Polytomous Logistic Regression

Ratih Kusuma Dewi (Institut Teknologi Sepuluh Nopember, Indonesia), Nur Iriawan (Institut

Teknologi Sepuluh Nopember, Indonesia), Irhamah Irhamah (Institut Teknologi Sepuluh

Nopember, Indonesia) 695

The Effectiveness of Peripheral Interaction Concept for Mobile Phone Usage while Driving
Kristian Nugraha (Duta Wacana Christian University, Indonesia) 701

Performance Analysis of vDesktop using PColP Accelerator VS vSGA-Based on VMware
Environment - A Case Study at UKRIDA University

Marcel Yap (Krida Wacana Christian University, Indonesia) 705
Interaction Between Fluid and Solid Body Surfaces in Fluid Simulation using Material-Point

Method

Tito Kesumo Siregar (Institut Teknologi Bandung, Indonesia), Rinaldi Munir (Bandung Institute

of Technology, Indonesia), Dody Dharma (Institut Teknologi Bandung, Indonesia) 709
Implementation of Numerical attribute Discretization for Outlier Detection on Mixed Afttribute

Dataset

Dwi Maryono (Universitas Sebelas Maret, Indonesia) 715

Wavelet Based-Analysis of Alpha Rhythm on EEG Signal
Fera Lestari (Institut Teknologi Sepuluh November, Indonesia) 719

Implementation of Real-Time Scanner Java Language Text with Mobile Vision Android Based

Fariz Dzulfiqar Nurzam (AMIKOM University, Indonesia), Emha Taufiq Luthfi (Universitas
AMIKOM Yogyakarta, Indonesia) 724

Parallel Session 5-D

Modelling of Driver's Steering Behavior Control in Emergency Collision Avoidance by using

Focus Time Delay Neural Network

Nurhaffizah Hassan (Universiti Teknologi Malaysia, Malaysia), Hatta Ariff (Universiti Teknologi

Malaysia, Malaysia) 730

Detection of Unstable Approaches in Flight Track with Recurrent Neural Network

Aini Hanifa (Institut Teknologi Bandung, Indonesia), Saiful Akbar (Institut Teknologi Bandung,
Indonesia) 735

Implementation of the Semantic Web in Business Process Modeling Using Petri Nets

Yutika Amelia Effendi (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno
(Institut Teknologi Sepuluh Nopember, Indonesia) 741
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Problem Transformation Methods For Prediction of Opinion and Exceptions In Financial
Statements Audit Reports: Case For Financial Statements Audit In Central Kalimantan
Province

Allantutra Guslawa (Institut Teknologi Sepuluh Nopember, Indonesia), E Endroyono (ITS &
Institut Teknologi Sepuluh Nopember, Indonesia), Supeno Mardi Susiki Nugroho (Institut
Teknologi Sepuluh Nopember, Indonesia) 747

Modeling The Household Milk Consumption Data by Endogenous Bayesian Tobit Quantile

(BTQ) Regression in Sidoarjo

Sartika Ayu Wulandari (Institut Teknologi Sepuluh Nopember, Indonesia), Ismaini Zain (Institut
Teknologi Sepuluh Nopember, Indonesia), Santi P Rahayu (Institut Teknologi Sepuluh

Nopember, Indonesia) 753

Spatial Probit Regression Model: Recursive Importance Sampling Approach

Taufig Dewanto (Instituti Teknolog Sepuluh Nopember, Indonesia), Vita Ratnasari (Institut

Teknologi Sepuluh Nopember Surabaya, Indonesia), Purhadi Purhadi (Sepuluh Nopember

Institute of Technology, Indonesia) 759

The Implementation of E-Government Through Social Media Use In Local Government of Solo
Raya

Andre N. Rahmanto (Sebelas Maret University, Indonesia), Chairul Huda Atma Dirgatama
(Sebelas Maret University, Indonesia) 765

Dynamical characteristics of the FSO transmission capacity in the presence of Rician
turbulence

Stefan Pani¢ (University of Ni§ & University of Pristina, Serbia), Hranislav Milosevic (Faculty of
Natural Sciences and Mathematics, University of Pristina, Serbia), Vladeta Milenkovic (Faculty
of Electrical Engineering, Serbia), Selena Vasi¢ (Faculty of Information Tecnnology, University
of Metropolitan, Belgrade, Serbia) 769

Parallel Session 6-A

An Initial Research on Halstead's Technique For Programming Pattern Study
Yulius Denny Prabowo (Kalbis Institute, Indonesia) 773

Optimal capacitor placement and economic analysis for reactive power compensation to
improve system's efficiency at Bosowa Cement Industry, Maros

Syahrul Mustafa (Universitas Hasanuddin, Indonesia) 778

Model Predictive Control on Dual Axis Solar Tracker using Matlab/Simulink Simulation

Muhammad Ikhwan (Sepuluh Nopember Institute of Technology, Indonesia), Mardlijah

Mardlijah (Institut Teknologi Sepuluh Nopember, Indonesia), Chairul Imron (Institut Teknologi

Sepulh Nopember Surabaya (ITS), Indonesia) 784

Using CVRP Model in Designing Decision Support System for Optimizing Distribution Route
and Amounts of Utilized Vehicles

La Ode Mohamad Zulfigar (Universitas Diponegoro, Indonesia) 789

Optimal bonding arrangement for protection of communication signals in the oil and gas
industry

Febby Purnama Madrin (E LIFE SOLUTIONS PLT, Malaysia), Muhammad Akmal Ayob

(Universiti Teknologi Malaysia, Malaysia), Mostafa SayahKarajy (UTM, Malaysia), Hazrul

Izwan Hussien (Petronas Global Technical Solution Sdn Bhd, Malaysia), Mohammad Akmal

Abu Taib (Petronas Global Technical Solution Sdn Bhd, Malaysia), Mohamad Faudzi (Petronas

Global Technical Solution Sdn Bhd, Malaysia), Eko Supriyanto (UTM, Malaysia) 793
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Design of Transmissive Huygens Metasurface Using Modified Cross and Patch Structure
Ashif Aminulloh Fathnan (Indonesian Institute of Science, Indonesia) 798

Dual-Stage Flyback Inverter Controlled by Sensorless Current for Microinverter
Miftakhul Huda (State Polytechnic of Malang, Indonesia) 802

A Double Stage Micro-Inverter for Optimal Power Flow Control in Grid-Connected PV System
A. Khabib (State Polytechnic of Malang, Indonesia) 808

Parallel Session 6-B

Determine The Best Option for Nearest Medical Services Using Google Maps API, Haversine

and TOPSIS Algorithm
Yuda Harja (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno (Institut
Teknologi Sepuluh Nopember, Indonesia) 814

Cooling Load Calculation of Cold Storage Container for Vegetables, Case Study C Campus-
UISI, Ngipik

Shanti Sari (Universitas Internasional Semen Indonesia, Indonesia), Niken Pratami
(Universitas Internasional Semen Indonesia, Indonesia) 820

An Identification of Success of Academic System Application Using Delone and McLean

Design

Salahudin Robo (Universitas Atmajaya Yogyakarta, Indonesia), Djoko Budiyanto Setyohadi

(Universitas Atma Jaya Yogyakarta, Indonesia), Albertus Joko Santoso (Universitas Atma Jaya
Yogyakarta, Indonesia) 827

Breakdown Voltage for Mixed CF3CHCI2+N2 Gases as Gas Insulation Application
Tedy Juliandhy (Gadjah Mada University, Indonesia) 833

Life Cycle Management on the Operation of 400 MW Power Generation
Ali Yusni, Yus (INSTITUT TEKNOLOGI BANDUNG, Indonesia) 838

Inventory Control System with Safety Stock and Reorder Point Approach

Devi Efrilianda (Universitas Diponegoro, Indonesia), Mustafid Mustafid (Diponegoro University,
Indonesia), R Rizal Isnanto (Diponegoro University, Indonesia) 844

Rain Detection System for Estimate Weather Level Using Mamdani Fuzzy Inference System

Ahmad Yusuf Ardiansyah (Institut Teknologi Sepuluh Nopember & Indonesia, Indonesia),

Riyanarto Sarno (Institut Teknologi Sepuluh Nopember, Indonesia), Oxsy Giandi (Institut

Teknologi Sepuluh Nopember & ITS, Indonesia) 848

Parallel Session 6-C

Efficient Skyline-based Web Service Composition with QoS-awareness and Budget Constraint
Vynska Amalia Permadi (Sepuluh Nopember Institute of Technology, Indonesia) 855

CCTV Traffic congestion analysis at Pejompongan using case based reasoning

Surjandy Surjandy (Bina Nusantara University, Indonesia), Firman Anindra (Universitas
Nasional & BINUS University, Indonesia) 861
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Goal Programming to Optimize Time and Cost for each Activity in Port Container Handling

Aulia Tegar Rahman (Institut of Technology Sepuluh November, Indonesia), Riyanarto Sarno
(Institut Teknologi Sepuluh Nopember, Indonesia), Yutika Amelia Effendi (Institut Teknologi

Sepuluh Nopember, Indonesia) 866
Development of Smart Public Transportation System in Jakarta City based on Integrated loT

Platform

Dina Fitria Murad, DFM (Bina Nusantara University, Indonesia) 872

Data Partition and Hidden Neuron Value Formulation Combination in Neural Network

Prediction Model Case Study: Non-Tax Revenue Prediction for Indonesian Government Unit

Fadly Anshori Lubis (Institut Teknologi Bandung, Indonesia), Albarda Albarda (Institut

Teknologi Bandung, Indonesia) 879

Data Mining Technique With Cluster Analysis Use K-Means Algorithm For LQ45 Index On
Indonesia Stock Exchange

Andreas R Condrobimo (Bina Nusantara University, Indonesia) 885

Hybrid Singular Spectrum Analysis-ARIMA Modelling for Direct and Indirect Forecasting of

Farmer's Term of Trade in East Java

Dyah Reni Irmawati (Institut Teknologi Sepuluh Nopember, Indonesia), Mohamad Atok (Institut
Teknologi Sepuluh Nopember, Indonesia), Suhartono Suhartono (Institut Teknologi Sepuluh

Nopember, Indonesia) 889

An Artificial Neural Network with Bagging to Address Imbalance Datasets on Clinical Prediction
Izhan Fakhruzi (Marmara University, Turkey) 895

Parallel Session 6-D

Doppler Effect in VANET Technology on High User's Mobility

Wahyu Pamungkas (Institut Teknologi Telkom Purwokerto & Departemen Teknik Elektro,

Institut Teknologi Sepuluh Nopember (ITS) Surabaya, Indonesia), Titiek Suryani (Institut

Teknologi Sepuluh Nopember, Indonesia) 899

Pathloss Modeling Based On Measurement At 3 Ghz for On body Area Network Application
Kurnia Kartika (Institut Teknologi Sepuluh Nopember, Indonesia) 905

Spatial Optimization on Placement BTS and MCP by Utilizing Data Coordinates Existing Tower
Prasetyo Yuliantoro (Institut Teknologi Sepuluh Nopember, Indonesia), E Endroyono (ITS &

Institut Teknologi Sepuluh Nopember, Indonesia), Achmad Affandi (Institut Teknologi Sepuluh
Nopember, Indonesia) 911

Design of Land Optical Fiber Backbone Communication Network in North Sumatera

Yudiansyah Yudiansyah (University of Indonesia, Indonesia), Prita Dewi Mariyam (Universitas
Indonesia, Indonesia), Arie Pangesti Aji (Universitas Indonesia, Indonesia), Novietasari

Chisnariandini (University of Indonesia, Indonesia), Catur Apriono (Universitas Indonesia,

Indonesia) 915

Regulatory Challenges of Broadband Communication Services from High Altitude Platforms
(HAPs)

Diah Yuniarti (Ministry of Information and Communication Technology, INndonesia) .........c.ssemmssennse 919
Low-Cost Portable Spectrometer for Lard Detection based on SVM Method

Dyah Anggraeni (UIN Sunan Gunung Djati & Bolabot Techno Robotic Institute, Indonesia), W.

S. Mada Sanjaya (UIN Sunan Gunung Djati Bandung, Indonesia) 923
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Segmentation of MRI Images for Brain Cancer Detection
Wassim El Hajj Chehade (Beirut Arab University, Lebanon)

Makhraj Recognition of Hijaiyah Letter for Children Based on Mel-Frequency Cepstrum
Coefficients (MFCC) and Support Vector Machines (SVM) Method

Dyah Anggraeni (UIN Sunan Gunung Djati & Bolabot Techno Robotic Institute, Indonesia), W.

S. Mada Sanjaya (UIN Sunan Gunung Djati Bandung, Indonesia)
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Abstract—Two stages are developed in this research namely
optimal pre-processing and main-processing. The pre-processing
is to enhance the presentation of image relief by using contrast
stretching, histogram equalization and adaptive histogram
equalization. Here the presentation of image is vital for the input
of main process. Three operations of image enhancement are
employed to improve image contrast, including contrast
stretching, histogram equalization and adaptive histogram
equalization. Comparison between contrast stretching with a
value 1.1 and histogram equalization show that the gray-level of
histogram equalization result are distributed. Experiment of
show that the adaptive histogram equalization has produced the
best image enhancement. After doing image enhancement the
next step is to do threshold and edge detection operations. This
procedure enhances horizontal or vertical edge of the figure. The
image enhancement operation is very useful to remove the
illumination no uniformities. Threshold process using Otsu
algorithm shows that both of LPF kernel 1 and 2 output image
have a similar result rather than LPF kernel 3. Three of LPF
kernels has produced two different threshold values. Kapur
algorithm show that both of LPF kernel 2 dan 3 output image
have a similar result of rather than LPF kernel 1 output image.
The experiment also show that Sobel and Canny operators has
enhanced edges and weaken weak textures.

Keywords— relief image; image enhancement; image analysis

I. INTRODUCTION

A relief is a sculptured artwork carved on the surface of the
stone or wood. There are three types of relief namely as high
relief, bas reliefs and sunken relief [1]. High relief have
standout from the surface of the field. Meanwhile high relief
could be found in the monument [2]. In Bas relief only half
have standout from the surface. However in sunken relief, the
relief have carved on the surface. In Indonesia many temple
have applied bas relief as ornament style. A skillfull
handcrafter is needed to restore of the temple because the
works involve manual crafting of complicated figures and
symbols found in every area of the temple. A relief have
various meaning or stories and purpose. A symbols or figures
in relief contains but human figures, animals and plants shape
which are symbolic not naturalists. The animals and plants
have a tendency to fill relief field beside the human figure.
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Each relief is observed to obtained the description or stories
about the figure. This process produce the description of every
icons from the relief. Most of the temples on Java island
experience some damage due to their age that have been
exicted on earth for hundreds years. The damages involve
obsolescent, flaking, perforated and changes color [2]. These
damages affect the shape of the figures or symbols of relief.
Therefore to restore them, complicated works are required that
involve the works of archeologists or other related reseacher to
analyze the meaning of relief.

A number of research papers related to the use of image
processing methods in the relief image are studied. A report of
the literature review is presented here. Belhumeur et. al [3]
developed some algorithm to reconstruct surface of bas relief.
Their works require a structure of transformation from a shape
to a corresponding bas relief. The technique employs shading
and shadowing that are identical if the viewer’s perspective
changes slightly around an orthogonal view. However, if an
optimum angle of view is exceeded, it produce distortion and
unnatural results. This approach therefore ultimately relies on
human perception. Weyrich et. al [4] demonstrated a technique
to produce seamless reliefs that stitches figures with multiple
heights. The example of this work is to generate a collage or a
cubism-like piece of art. This approach lead to a noticeable
reduction of user defined parameters. The result show that this
approach is much simpler and faster without sacrificing the
quality of the output. Kerber et. al [5] employed a single scale
approach for unsharp masking in a bilateral filter. This
approach is to smooth the gradient signal. A bilateral filter is
known for its edge preserving nature. When being applied to a
set of figures with different height, the algorithm ensures the
sharpness of curvature extrema as they appear at ridges and
valleys. Alexa and Matusik [6] created reliefs that present
different appearance when the reliefs were illuminated from
different direction of light sources. Instead of expossing relief
to one constant lighting, they are capable of producing bas
reliefs that contain information about a pair of input images.
Their method was the first attempt to exploit the nature of
reliefs. The complexity to retrieve edges from natural image
object is high and indeed become an open research issue [7].
This study aims to automate the process of understanding
temple relief, despite the difficulties to analyze the contents of



2018 International Conference on Information and Communications Technology (ICOIACT)

natural images. This research also proposes several methods of
image enhancement and image analysis to improve image
visual quality of bas relief. The purpose is to restore the shape
of the figures or symbols on the relief.

II. METHOD

The objective of the research is to improve visual
presentation of relief images found in historical temples. Each
fragment from the collection of relief images consists of
several figures, in which the conditions of some of them
experiences damage condition. The damage is due to
obsolescent, flaking, perforated and changes color. Some
stones are also experience eroded and mossy as shown in Fig.
1. Before processing the relief images, the size of image is set
to 448 x 336 pixels in order to conserve memory usage and
limiting the iteration.

F i. 1. Relief imagé aquiltlon .

The research aim to produce better relief image that
involves image enhancement and segmentation process. Two
main stages are included for visual analysis and object
segmentation as shown in Fig. 2.

Main processing

Pre-processing (Visual Analysis)
il Threshol
Grayscalling Process Optlmpa:“esrses old
Otsu
Enhancement Process Algorithm
Contrast AlKg I;‘:}:m
Stretching v 8
Output Figure
Input I — p—
fiput tmage Image Analysis Image
Histogram
Equalization
Sobel Operator
Adaptive
% Histogram
Equalization Prewitt
Operator
v
Low Pass Filter Canny
Process Operator

Fig. 2. Visual analysis and object segmentation stage
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Several operations of image enhancement are employed to
improve image contrast and spatial characteristics of image
appearances such as reducing noise on distorted images,
eliminating some form of focal and blur errors, modifying or
correcting image geometry in order to combine many images.
The digital image enhancement is to improve the visual quality
from degraded image. The visual analysis stage is conducted
on the result of three different image enhancement that include
contrast stretching, histogram equalization and adaptive
histogram equalization. Image enhancement using pixel point
process to change the gray-level of each pixel in the input
image to a new value. The general equation of point process
follows formula 1, with M is an operation function with I as
input pixel and O is the output. The brightness of an output
pixel residing at coordinates (x,y) is equal to the brightness of
input pixel at the same coordinate after being converted by the
function M.

O(xy) = M[I(x,y)] (D

One-by-one of the gray-level in the input image is modified
to a new value and placed in the output image at the same
spatial location. Using this operation, all pixels are modified
individually in which the pixel at coordinates I(x,y) in the input
image has been changed and returned to the output image at
coordinate O(x,y) as shown in Fig. 3.

Pixel
Point
Process

Fig. 3. Each pixel value in the input image is changed

Relief images with low-contrast and high-contrast are
improved by pixel point process to change the intensity value
of . The change of intensity value by contrast stretching
operation is illustrated in mathematical equations as shown in
Equation 2. Based on Equation 2 the contrast value is
increased if the value of > 1 and decreased if the value <I1.

O(xy) = a I(x,y) (2)

Histogram equalization process is done by modifying the
gray-level distribution into uniformity. The purpose of the
histogram equalization is to obtain an even distribution of the
histogram, so each degree of gray-level has a relatively equal
number of pixels. Each degree of gray-level image is
expressed by hist [k+ 1] where k is 0, 1, 2 to L-1, where L is
the number of pixels of the gray-level. Histogram
accumulation for all the pixels having k is represented by
Equation 3. The next step the value of k replaced by the value
of a according to the function as shown in equation 4 where N
is the number of pixels in the image.

'3

ele+1]= » mstlk+ 1L k=012, .., L-1
=1 3)
df+ 1
gy = round ((L — 1} i T @

The result of the developed algorithms for image
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enhancement would be compared to its others based on the
visual appearance of original image. The best approach of
image enhancement is selected based on visual analysis and
would be passed to the filtering stage. The filtering stage
employ low-pass kernel in order to reduce the noise. This
process employs convolution operation that modify the value
of a pixel with a number of neighboring areas of pixels based
on predetermined kernel. The kernel is operated by shifting in
the input image. The kernel is multiplied by the pixel area of
the input image to obtain a new value of the output pixel as
shown in Fig. 4. Low-pass filter (LPF) is used to eliminate the
noise of a relief image. The low-pass kernel of this experiment
process is [1/9 1/9 1/9; 1/9 1/9 1/9; 1/9 1/9 1/9], [1/16 1/8
1/16; 1/8 1/4 1/8; 1/16 1/8 1/16] and [1/10 1/10 1/10; 1/10 1/5
1/10; 1/10 1/10 1/10].

al(x-1,y-1) +
bl(x,y-1) +
/a }) c cl(x+1,y-1) +
: di(x-1,y) +
Convolution
(X,
Kemel /|97 ¢/ f A;((If?;p Y
i gl(x-1,y+1) +
)1 hi(x,y+1) +
) |I(x+1 y+1) pixel output value
A
< Ny
[ErArs
Output Image
O(xy)
Input Image
Ix.y)

Fig. 4. The convolution process for the input image pixel I (x,
y) modified on the output image pixel O (X, y)

Next stages is to employ thresholding and edge detection in
order to localize image object. The threshold consist of Otsu
[8] and Kapur algorithm [9]. Here Otsu method help to
determine threshold value by clustering foreground and
background histogram, while Kapur method is operated based
on entropy value.

III. EXPERIMENT AND DISCUSSION

The data of relief images are obtained from several temple,
located near Malang City, namely Candi Jago, Candi Kidal and
Candi Singosari. Not all figures of reliefs have a complete
shape. Some content of the relief image suffer from
deterioration due to the condition of the temple. This condition
show the complexity to deal with actual relief image obtained
directly from the temple spot. Relief image prepared as input
image has a dimensions of 340 x 648 pixels. The beginning of
all processes is to do image enhancement of the input image.
Prior to the image repair process, the input image is converted
into grayscale first. Contrast enhancement is applied for the
input image that after from high contrast. The results show a
gray-level composition on image histogram indicating that the
pixel value is dominated by a low gray-level value. Contrast
stretching operations has improved a low-contrast image, with
three different o values. The values is below 1 (0.8) and two
values is more than 1 (1.1 and 1.4). The results of each o value
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are presented in Fig. 5. The result show that the o value 1.1 has
a wide range of values. The output image with a value of 1.1
has no gray-level values dominating by dark or light color. The
histogram of this result indicates a relatively uniform gray-
level value. The comparison between contrast stretching with a
value 1.1 and histogram equalization indicate that the gray-
level of histogram equalization result are distributed. The
output image from this comparison show that histogram
equalization has more clear presentation than contrast
stretching, that makes the relief object is more visible. A
comparison result between histogram equalization and adaptive
histogram equalization is shown in Fig. 6. The histogram
equalization show good result but the gray-level change
unnaturally and not significantly. The adaptive histogram
equalization is capable of presenting a sharp object shape. Fig.
6 shows that the adaptive histogram equalization produces the
best image enhancement.

ADAPTI\’E HISTOGRAM EQLALIZATIOIN

Fig. 6. Result histogram equalization and adaptive
histogram equalization
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The validity of the enhancement also be evaluated by image
analysis process that employ threshold process and edge
detection in order to localize image object. The threshold
process using Otsu and Kapur algorithm [8], [9] are shown in
Fig. 7. Before Otsu and Kapur algorithm is applied low-pass
filter is used to pass smooth areas by considering both global
and local information in the image. Three different kernel of
LPF are employed. The results are shows in Fig. 7.

s - = " e -
T, | P ?\-m ; - o Rk ' 5
et f ) s - gt = e e f = s ¥
LPF Kernel 1 LPF Kernel 2 LPF Kernel 3
Fig. 7. The results of low-pass filter

Threshold process using Otsu algorithm deliver two
different threshold values. Low-pass filter with kernel 1 and
kernel 2 have the same threshold values (0.4784) using Otsu
algorithm. Different value has produced by low-pass filter with
kernel 3 where threshold value is 0.475. Otsu algorithm shows
that both of LPF kernel 1 and 2 output image have a similar
result rather than LPF kernel 3. This result is because of three
LPF kernels have produced two different threshold values.
Kapur algorithm with LPF kernel 2 and kernel 3 have the same
threshold values (124). Different threshold value has produced
by LPF kernel 1 where threshold value is 125. Kapur algorithm
shown that both of LPF kernel 2 dan 3 have a similar result
rather than LPF kernel 1. Both output image of Otsu and Kapur
threshold process are shown in Fig. 8. Edge detection results
using Sobel, Prewitt and Canny operators are shown in Fig. 8.
The result show that both (Sobel and Canny) operators have
enhanced edges and weaken weak textures. Fig. 9 also shows
the effect of using Prewitt operator that smooth areas of an
image, but some edge of the object is gone.

st . CCUNEEL, (o GuSRco Rt
tsu (Threshold 0.4754)

Bt g - o

A e e ™ . ! T i
Kapur (Threshold 124) Kapur (Threshold 124)

Kapnr (Threshold 125)

Fig. 8. The results of Otsu and Kapur algorithm

65

" SOBEL OPERATOR

PREWITT OPERATOR

U CaNNY OPERATOR
Fig. 9. Segmentation results of Sobel, Prewitt and Canny

IV. CONCLUSION

The experimental result shows a gray-level composition on
image histogram that indicates the domination of low grayscale
value. Contrast stretching operations improves a low-contrast
image, with three different o values. The values is below 1
(0.8) and two values is more than 1 (1.1 and 1.4). The o value
1.1 has a wide range of values with no gray-level values
dominating by dark or light colors, the histogram of this result
indicates a relatively uniform gray-level value. The comparison
between contrast stretching with o value 1.1 and histogram
equalization indicate that the gray-level of histogram
equalization result are distributed. The output image from this
comparison show that histogram equalization has more clear
presentation than contrast stretching, that makes the relief
object is more visible. Adaptive histogram equalization has
produced the best image enhancement based on the analysis of
experimental result. The validity of the enhancement is also
evaluated by image analysis that employs threshold and edge
detection in order to localize image object. Threshold process
using Otsu algorithm deliver two different threshold values.
Low-pass filter with kernel 1 and kernel 2 have same threshold
values (0.4784) using Otsu algorithm. Different value has
produced by low-pass filter with kernel 3 where threshold
value is 0.475. Otsu algorithm shows that both of LPF kernel 1
and 2 output image have a similar result rather than LPF kernel
3. This result is because of three LPF kernels that produce two
different threshold values. Kapur algorithm with LPF kernel 2
and kernel 3 have the same threshold values (124). Different
threshold value is produced by LPF kernel 1 where threshold
value is 125. Kapur algorithm shows that both of LPF kernel 2
dan 3 output image have a similar result of threshold value
rather than LPF kernel 1. Sobel and Canny operators is shown
to be significantly better than Prewitt operator. Because the
edges of Sobel and Canny operators contains more edge pixels
than Prewitt operator.
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