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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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Reduction of Catastrophic Forgetting for Multilayer Neural Networks Trained by No-Prop

Algorithm

Motonobu Hattori (University of Yamanashi & Interdisciplinary Graduate School of Medicine,
Engineering and Agriculture, Japan) 214

Design and Development Smart Industrial Training Management Software with Artificial Neural

Network (ANN) on Java

Efan Ntyo (Gajah Tunggal Polytechnic, Indonesia), Muhammad Ridwan Arif Cahyono (Gajah

Tunggal Polytechnic, Indonesia) 220

Deep Reinforcement Learning for Recommender Systems

Isshu Munemasa (Meiji University, Japan), Yuta Tomomatsu (Meiji University, Japan), Kunioki
Hayashi (DesignOne Japan, Inc., Japan), Tomohiro Takagi (Meiji University, Japan) ....csssssssssssssss. 226

Application of Analytic Hierarchy Process (AHP) and Simple Additive Weighting (SAW) Method
In Singer Selection Process

Afrianda Cahyapratama (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno
(Institut Teknologi Sepuluh Nopember, Indonesia) 234

Back Propagation Neural Network Experiment on Team Matchmaking MOBA game
Evawaty Tanuar (Bina Nusantara University, Indonesia) 240

Optimizing Time and Cost using Goal Programming and FMS Scheduling

Shoffi Sabilla (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno (Institut

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

Nopember, Indonesia) 244

Classification Algorithm for Edible Mushroom Identification
Agung Wibowo (STMIK Nusa Mandiri Sukabumi, Indonesia) 250

Parallel Session 3-A

QoS and RMA Performance Analysis for Wireless Mesh Network Implementation

Ahmad Fauzan Aji (Universitas Sebelas Maret, Indonesia), Puspanda Hatta (Universitas
Sebelas Maret, Indonesia), Endar Wihidayat (Sebelas Maret University, INndonesia) .......esmsmsssssmsns 254



Comparison of Discrete Event Simulation and Agent Based Simulation for Evaluating the

Performance of Port Container Terminal

Aziz Fajar (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno (Institut

Teknologi Sepuluh Nopember, Indonesia), Abd. Charis Fauzan (Institut Teknologi Sepuluh

Nopember, Indonesia) 259

Evaluation of the Performance of a Machine Learning Algorithms in Swabhili-English Emails

Filtering System Relative to Gmail Classifier

Rashid Abdulla Omar (Institute Teknologi Sepuluh Nopemba & ITS, Indonesia), Ir. Aris

Tjahyanto (Institute Teknologi Sepuluh Nopember, Indonesia) 266

Improving the Quality of Enterprise IT Goals using COBIT 5 Prioritisation Approach
Firman Anindra (Universitas Nasional & BINUS University, Indonesia) 270

Metrics Analysis of Risk Profile: A Perspective on Business Aspects

Prajna Deshanta Ibnugraha (Telkom University & Universitas Gadjah Mada, Indonesia), Lukito
Edi Nugroho (Universitas Gadjah Mada, Indonesia), Paulus Insap Santosa (Universitas Gadjah

Mada, Indonesia) 275
Civil Servant Behaviors Performance Evaluation: Combining DEAHP and 360-degree

Feedback

Irfani Zuhrufillah (University of Diponegoro, Indonesia), Farikhin Farikin (Diponegoro University,
Indonesia), R Rizal Isnanto (Diponegoro University, Indonesia) 280

Evaluation of Container Forecasting Methods for Analyzing Port Container Terminal

Performance Using Agent-Based Simulation

Ryan Setiawan (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno (Institut

Teknologi Sepuluh Nopember, Indonesia) 286

Risk and Countermeasure Analysis of Network-based Global Airplane Tracking System

Zhijun Wu (Civil Aviation University of China, P.R. China), Xuan Liu (Civil Aviation University of
China, P.R. China), Akhmad Dahlan (Universitas Amikom Yogyakarta, Indonesia) ......csssssmsmssmssss. 292

Parallel Session 3-B

Taxpayer Compliance Classification Using C4.5, SVM, KNN, Naive Bayes and MLP

M. Jupri (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno (Institut Teknologi
Sepuluh Nopember, Indonesia) 297

Classification on Passion Fruit's Ripeness using K-Means Clustering and Artificial Neural
Network

Sitti Wetenriajeng Sidehabi (Politeknik ATI Makassar, Indonesia), Ansar Suyuti (Hasanuddin of
University, Indonesia), Intan Sari Areni (Hasanuddin University, Indonesia), Ingrid Nurtanio

(Hasanuddin University, Indonesia) 304
Data Level Approach for Imbalanced Class Handling on Educational Data Mining Multiclass
Classification

Yoga Pristyanto (Universitas Gadjah Mada, Indonesia), Irfan Pratama (Universitas Gadjah

Mada, Indonesia), Anggit Ferdita Nugraha (Universitas Gadjah Mada, Indonesia) 310
Machine Learning: Fisher Fund Classification using Neural Network and Particle Swarm

Optimization

Arifin Tindi (Universitas Diponegoro, Indonesia) 315



Robustness of Classical Fuzzy C-Means (FCM)

Bahrul llmi Nasution (Sekolah Tinggi llmu Statistik, Indonesia), Robert Kurniawan (Sekolah
Tinggi llmu Statistik, Indonesia) 321

Additive Survival Least Square Support Vector Machines and Feature Selection on Health
Data in Indonesia

C. Khotimah (Institut Teknologi Sepuluh Nopember & LPDP, Indonesia), Santi Wulan Purnami
(Sepuluh Nopember Institute of Technology, Indonesia), Dedy Dwi Prastyo (Institut Teknologi
Sepuluh Nopember, Indonesia) 326

Optimization of Forecasted Port Container Terminal Performance Using Goal Programming

Shabrina Choirunnisa (Institute of Technology Sepuluh Nopember, Indonesia), Riyanarto

Sarno (Institut Teknologi Sepuluh Nopember, Indonesia), Abd. Charis Fauzan (Institut

Teknologi Sepuluh Nopember, Indonesia) 332

Parallel Session 3-C

River Body Extraction And Classification Using Enhanced Models of Modified Normalized
Water Difference Index At Yeh Unda River Bali

Putu Virga Nanta Nugraha (Gadjah Mada University & Gadjah Mada University, Indonesia),

Sunu Wibirama (Universitas Gadjah Mada, Indonesia), Risanuri Hidayat (Gadjah Mada
University (UGM), Indonesia) 337

Real-time motion tracking for dance visualization using Kalman filters
Karina Abramova (IT University of Copenhagen, Denmark), Andrea Corradini (Copenhagen

School of Design and Technology, Denmark), Andrea Corradini (Copenhagen School of
Design and Technology, Denmark) 343

Global Features Selection for Dynamic Signature Verification

Ano Rahardika (Sepuluh Nopember Institute of Technology, Indonesia), Aris Tjahyanto
(Sepuluh Nopember Institute of Technology, Indonesia) 348

3D Human Face Reconstruction Using Depth Sensor of Kinect 2

Ratha Siv (Universitas Gadjah Mada & UGM, Indonesia), Igi Ardiyanto (Universitas Gadjah

Mada & Faculty of Engineering, Indonesia), Rudy Hartanto (Gadjah Mada University &

Electrical Engineering and Information Technology Departmen, Faculty of Engineering Gadjah

Mada University, Indonesia) 355

Leaves Image Synthesis Using Generative Adversarial Networks With Regularization
Improvement

Muhammad Eka Purbaya (University of Gadjah Mada, Indonesia), Noor Akhmad Setiawan
(Universitas Gadjah Mada, Indonesia), Teguh Bharata Adji (Universitas Gadjah Mada,
Indonesia) 360

Estimating Fish Weight Based on Visual Captured
Raihan Islamadina (University of Serambi Mekkah, Indonesia) 366

Risk Analysis Of IT Applications Using FMEA and AHP SAW Method With COBIT 5

Amrina Apriliana (Institut Teknologi Sepuluh Nopember, Indonesia), Riyanarto Sarno (Institut

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

Nopember, Indonesia) 373




Improvement of MFCC Feature Extraction Accuracy Using PCA in Indonesian Speech

Recognition

Anggun Winursito (Universitas Gadjah Mada, Indonesia), Risanuri Hidayat (Gadjah Mada

University (UGM), Indonesia), Agus Bejo (Universitas Gadjah Mada, Indonesia) 379

Parallel Session 3-D

Optimization of Light Tracker Movement Using Fuzzy Logic Control
Lutfi Mahardika (Universitas Negeri Malang, Indonesia) 384

Design of Server Room Temperature and Humidity Control System using Fuzzy Logic based
on Microcontroller

Febryan Hari Purwanto (Universitas Amikom, Indonesia), Ema Utami (Universitas Amikom
Yogyakarta, Indonesia), Eko Pramono (Universitas Amikom Yogyakarta, Indonesia)

Design of Smart Lock System for Doors with Special Features Using Bluetooth Technology

Muhammad Sabirin Hadis (Universitas Hasanuddin, Indonesia), Elyas Palantei (Universitas
Hasanuddin, Indonesia), Amil Ahmad llham (Universitas Hasanuddin, Indonesia), Akbar

Hendra (Universitas Hasanuddin, Indonesia) 396

Design of Robot Control System With the Use of Hand Gesture Based Wireless

Eka Susanti Tekasanti, ESN (Department of Poltythecnic Sriwijaya & Poltythecnic 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), R A Halimah Tussadyah Ritfhs, Rth (Department of Poltythecnic

Sriwijaya & Sriwijaya Company, Indonesia) 401

The Development of Quail Eggs Smart Incubator for Hatching System based on
Microcontroller and Internet of Things (loT)

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

Gamma Rahardi (Institut Teknologi Sepuluh Nopember, Indonesia), Muhammad Rivai (Institut
Teknologi Sepuluh Nopember, Indonesia), Djoko Purwanto (Institut Teknologi Sepuluh
Nopember, Indonesia) 412

Spoiled Meat Level Classification Using Semiconductor Gas Sensor, Image Processing and
Neural Network

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

Waliyuddin Sammadikun (Universitas Negeri Semarang, Indonesia) 424
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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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Parallel Session 4-B

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

of Technology, Indonesia) 477

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

Cable

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

Parallel Session 4-C

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) .......smemsssss 515

Multi Document Summarization for the Indonesian Language Based on Latent Dirichlet

allocation and Significance sentence

Agus Widjanarko (Diponegoro University, Indonesia), Retno Kusumaningrum (Diponegoro

University, Indonesia) 520

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
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Non-formal Affixed Word Stemming in Indonesian Language

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
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Abstract—There are many object-oriented software quality
measurement techniques. One of them is CK metric. This paper
utilizes CK metrics to measure qualities per version of an open
source software namely Statcato. Measurements are done in each
class, each version of the software. The measurement is used to
analyze the quality of the software. This paper concludes that the
quality of software has improved during its lifecycle, although its
features increase.
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kemerer metric; software quality; Software measurement; Software
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L INTRODUCTION

In software engineering, there are at least two concepts of
developing software, which are traditional and object-oriented.
Software development using Object Oriented concept has
become popular. It facilitated the developers to build and
maintain their software products easily since it is reusable,
secure, and efficient as it decreases the size of system and
number of logical constructs [1].

The more complex the software is developed, the harder it
becomes to measure the quality. Software metrics are required
to measure the quality of the developed software and also to
estimate the cost and effort of software projects [2].
Radjenovié, et. al. concluded that object-oriented metrics 49%
were used, compared to traditional source code metrics in 27%
or process metrics in 24% [3]. There are many existing object-
oriented software metrics [4]. One of measurement metrics
was developed by Chidamber and Kemerer [5], which is often
called as CK metrics suite [6]. This is called as metric because
it is an indicator of system performance [7].

CK metrics suite were most widely referred and used by
researchers [1], [3]. It was used in half of the 106 studies that
Radjenovi¢, et. al. did [3]. CK metrics has been recognized by
numerous studies in which said that these metrics were
effective at measuring the concepts they represent [6], [7], [8],
[9] and as the backbone for object-oriented design metric [10].

Today, open source software becomes popular and
important in many applications, such as scientific and
business. Many companies use this software in their own
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work. Open source software was developed with different
management style than the industrial, the quality and
reliability of the code have to investigated [11].

One of open source software is Statcato, an open source
and Java-based application which is naturally an Object-
Oriented Software. It requires Java Runtime Environment
(JRE) 1.6 or higher. Once any machine has Java installed,
whether the computer runs Windows, Mac, Linux, or UNIX, it
can be run [12]. The aim of this study is to evaluate Statcato to
investigate the quality of this software during its lifecycle. The
calculated metric values for various releases are used as a
basis to evaluate the software quality of Statcato. We use
Spinellis’s tool namely CKJM to calculate CK metrics [13]. It
is a great tool for this purpose.

II.

Gupta, et. al. in [7] reviewed some of metrics for
measuring Object Oriented software and gave conclusion that
software metrics always was always needed to the
performance of the system. Malhotra & Khanna in [14],
studied the relationship between Object Oriented metrics and
the vulnerability of open source software classes based on
Java. Fereira, et. al. in [4] provided a threshold definition for a
set of object-oriented software metrics. They argued that the
use of metrics for software quality measurement was less
effective because many studies did not specifically investigate
the threshold for object-oriented software metrics. This
threshold can be applied to other metric software. Benlarbi, et.
al. in [15] provided a threshold on the CK metric to make it
easier to interpret the measurements. They had experiment on
object-oriented in C++. Malhotra & Bansal in [9] built
predictive models to identify software parts which have a high
probability of generating errors. They calculated the threshold
values of CK metrics by using a statistical model derived from
logistic regression. Shaik, et. al. in [1] did assessment in
Object Oriented design and found that there were many
metrics to measure software quality, but CK metrics was the
most widely used. Subramanyam & Khisnan in [16] provided
empirical evidence that supported the role of Object-Oriented
complexity metrics in determining software defects,
particularly CK metrics. Yadav, et. al. [17] did analyze CK
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metrics and their impact on object-oriented software. Suresh,
et. al. in [6] argued that CK metrics were used to compute the
system reliability, also gave an idea for future study about
applying neural network to predict system reliability using CK
metrics. Shawky & Abd-El-Hafiz in [8] utilized CK metric as
one of their metrics to study some metrics that related to the
quality of the generated code affected by development
methodology, especially in agile approach. Suri and Singhal in
[10] experimentally analyzed the influence of CK metric in
object-oriented classes. Singh in [18] used CK metrics as one
of metrics to measure the quality per version of open-source
software namely JFreeChart. Some study utilized CKJM tool
to calculate the CK metrics of the classes are in [9], [10], [13],
[19], [20], [21].

III.

Chidamber and Kemerer (CK) metrics used to measure
object oriented software. It consist of 6 metrics which are
calculated for each class in Object-Oriented software, which
are: WMC, DIT, NOC, CBO, RFC and LCOM.

CHIDAMBER & KEMERER METRICS

A. WMC (Weighted Method per Class)

The more methods in class, the more specific the class
becomes. It also affects the derived class because it will inherit
all of those methods. Keep WMC value low. It is because
when WMC value is high, the class is harder to reuse and
maintain [6], [7], [11], [18], [20]. WMC value must be less
than 25 although it is still acceptable if it is more than 25 (but
less than 40) [22].

B. DIT (Depth of Inheritance Tree)

The deeper the class hierarchy, the greater the number of
methods inherited so that the class becomes more complex.
However, it also becomes increasingly potential for inherited
reuse methods. It affects the quality of the software directly as
it increases reusability and the complexity at the same time
[6], [7], [11], [18], [20]. The value 0 of DIT shows "root". If
the DIT value is 2 or 3, it indicates higher usage. The DIT
value of less than 2 can be said to be less good, in terms of
advantage using object-oriented design and inheritance. On
the other hand, a DIT value that is greater than 5 will provide
high complexity, but it is expected from object-oriented design
[22]. Suri & Singhal, however, in [10] said that all classes
must inherit from existing class, so the DIT value, at least, is
l.

C. NOC (Number Of Children)

Increasing children classes means increasing reuse classes,
which means the greater of abstraction of the parent class.
Therefore, more testing is required [6], [7], [11], [18], [20].
There is no "good" or "bad" value for the NOC. The value
becomes important if the class has a high value for other
metrics. The complexity of the class will be passed to all child
classes and the entire system [22].

D. CBO (Coupling Between Object Classes)

An increase of CBO indicates decreasing of class
reusability, so this values should be kept as low as possible
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[6], [7], [11], [18], [20]. CBO values should be less than 5.
High values of CBO indicate that classes are difficult to
understand, reuse or maintain. The higher value of CBO
indicates that classes are more sensitive to change in other
sections of design. Therefore, this makes maintenance more
difficult. Low CBO values make the class easier to
understand, less prone to spawning errors, encourage
encapsulation and increase modularity [22].

E. RFC (Response For a Class)

RFC measures the number of methods that are invoked to
respond messages received by an object. It shows how many
classes communicate with other classes. The greater the
number of classes giving the method, the greater the
complexity of the class [6], [7], [11], [18], [20]. RFC value
should be less than 50. If the RFC is high, the complexity
increases and class becomes elusive [22].

F. LCOM (Lack of Cohession in Method)

Cohesion is the extent to which methods are
interconnected with one another. High LCOM values imply
that classes are better divided into two or more separate
classes, so it will keep LCOM value low [6], [7], [11], [18],
[20].

IV. ANALYSIS METRICS

CKJM tools are used to collect data from all classes in
Statcato software and we calculate the mean of it as show in
Table 1. By calculating the mean of data, we intend to show
the movement of software development from version to
version.

TABLE 1. MEAN VALUES OF METRICS FOR VARIOUS RELEASES OF
STATCATO
Version—etric| wmc | piT | Noc | cBo | RFc |Lcom
0.91 3.884| 0.974] 0.018| 2.681[ 15.03| 70.37
0.92 4.309| 0.932| 0.932| 2.832 18.35| 59.34
0.93 4.341] 0.945] 0.029| 2.835 18.75| 65.38
0.94 4.228| 0.933| 0.022| 2.825| 18.8| 52.09
0.95 4.379] 0.952| 0.032| 2.833| 18.21] 70.97
0.96 4.388] 0.95] 0.03] 283] 18.2| 70.61
0.97 4.395| 0.948] 0.03| 2.838 18.29| 70.65
0.98 4.37| 0.945] 0.028| 2.822| 18.1] 71.74
0.99 4.381| 0.944| 0.028| 2.825 18.16] 71.89
0.910 4.38| 0.943] 0.03] 2.821| 18.11] 72.54
0.911 4.357| 0.941| 0.03| 283 18.13] 74.2
0.912 4.368| 0931 0.026| 2.817| 18.58] 67.2
1.0 4.368| 0.931| 0.026| 2.817| 18.58| 67.21
1.01 4.368| 0.931| 0.026] 2.817| 18.59| 67.21
1.02 4.39| 0.935] 0.026] 2.851| 18.72| 67.59

A. WMC (Weighted Method per Class)

Fig. 1 shows that WMC is starting stable on version 0.95
upwards. In a negative view, the software does not have
significant development. Positively, the software is close to
stable for further development. In [23], it does seem that not
many new features are developed.
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B. DIT (Depth of Inheritance Tree)

In the data that has been collected in Table 1, mean values
of DIT are close to 1, in fact if mode and median are
calculated and rounded then value of both of them is 1.
Therefore, it can be concluded that DIT in this case is 1 and
satisfies [10]. Fig. 2 shows the changes internal software for
DIT. It appears that the trend is decreasing which indicates the
class is less complex. Less complex class means easier to
maintenance but less reusable.

WMC
4.3
w4
2
s
>
39
38
36
N R TR
o 2 b
Version
Fig. 1. Graphic of WMC
DIT
098
0.9
0
95
o
2 094
>
93
).91
)
> P > P PN D I N I P
Y RN YN TP e YN
Version
Fig. 2. Graphic of DIT
NOC

Value

0.97 0.98 0.99 0.9100.9110.912 1.0 1.01 1.02

Version

Fig. 3. Graphic of NOC

C. NOC (Number Of Children)

Fig. 3 shows that NOC is starting stable on version 0.93
upwards. Referring to WMC metric above, in negative view,
the software does not have significant development, or in
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positive view, the software is close to stable for further
development.

D. CBO (Coupling Between Object Classes)

Fig. 4 shows that CBO is starting stable on version 0.95
upwards. The highest value of CBO is less than 4. It satisfies
[22], so classes easy to understand and easy to maintain.

CBO
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Version
Fig. 4. Graphic of CBO
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Fig. 5. Graphic of RFC
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Fig. 6. Graphic of NOC
E. RFC (Response For a Class)

Fig. 5 shows that CBO is starting stable on version 0.94
upwards. Referring to WMC and NOC metric above, in
negative view, the software have not significant development,
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but positively, the software is close to stable for further
development.

F. LCOM (Lack of Cohession in Method)

Fig. 6 shows that LCOM value is decreased since version
0.912. It means that developers care about the cohession for a
better development.

V.

We can say that the quality of the latest version of Statcato
is better than the predecessor, although the feature is
increasing. It can be summarized that in positive view, the
value of WMC, NOC, and RFC metrics is stable, which is a
good condition. While DIT and CBO metrics show ease to
maintain and LCOM metric indicates developer concerns.
Therefore, it can be concluded that Statcato has good quality
and has a good development to continue improving during its
lifecycle, although its feature is increasing. For future works,
we recommend to calculate the threshold per metric to better
clarify the assessment of the metrics.

CONCLUSION
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