
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-3731-7 
 

IEEE International Conference on 
Robotics and Intelligent Sensors 
(IRIS 2016) 
 

Tokyo, Japan 
17 – 20 December 2016 

 

Editor: 
 
Hanafiah Yussof 
 
 

 

 

Procedia Computer Science Volume 105 

 
 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© by Elsevier B.V. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2017) 
  
For permission requests, please contact Elsevier B.V. 
at the address below. 
  
Elsevier B.V. 
Radarweg 29 
Amsterdam 1043 NX 
The Netherlands 
 
 
Phone:  +31 20 485 3911 
Fax:  +31 20 485 2457 
 
http://www.elsevierpublishingsolutions.com/contact.asp 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



 Procedia Computer Science   105  ( 2017 )  iii–iv 

Prototype of a Tensegrity Robot with Nine Wires for Switching Locomotion and Calculation Method of the Balancing Internal Force
H. Kino, Y. Matsutani, S. Katakabe, H. Ochi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Design and Analysis of a Multiple Tentacle System for Mobile Manipulation in Micro Aerial Vehicles
J.W. Yeol, D. Toohey, Y.-W. Hwang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Human-like Artifi cial Intelligent Wheelchair Robot Navigated by Multi-Sensor Models in Indoor Environments and Error Analysis
B. Hua, D. Hossain, G. Capi, M. Jindai, I. Yoshida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Vision Based Navigation for Omni-directional Mobile Industrial Robot
S. Guo, Q. Diao, F. Xi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

Scanning Camera and Augmented Reality Based Localization of Omnidirectional Robot for Indoor Application
A.S. Kundu, O. Mazumder, A. Dhar, P.K. Lenka, S. Bhaumik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Real-Time Obstacle Avoidance for Humanoid-Controlled Mobile Platform Navigation
I.M. Ariffi n, A. Baharuddin, A.C. Atien, H. Yussof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Impact of Cobalt-60 Gamma Radiation Source on Electronic Devices using Geant4
A.H. Zakaria, Y.M. Mustafah, J. Abdullah, N. Khair, H. Ithnin  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Smartphone Based Data Mining for Fall Detection: Analysis and Design
A. Hakim, M.S. Huq, S. Shanta, B.S.K.K. Ibrahim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

Smart Path Guidance Mobile Aid for Visually Disabled Persons
U. Mehta, M. Alim, S. Kumar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

Maze Solving Robot with Automated Obstacle Avoidance
R. Kumar, P. Jitoko, S. Kumar, K. Pillay, P. Prakash, A. Sagar, R. Singh, U. Mehta  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

Fundamental Study of Soft Actuator Using Anisotropic Gel Hybridized with Nanosheet Liquid Crystal: Analysis of Heat Characteristics and 
Length Control

H. Kino, N. Samrejfuangfoo, K. Tsuda, T. Kato, H. Fujioka, N. Miyamoto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
Omnidirectional Assistive Wheelchair: Design and Control with Isometric Myoelectric Based Intention Classifi cation

A.S. Kundu, O. Mazumder, P.K. Lenka, S. Bhaumik  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
Development of Reverse Vending Machine (RVM) Framework for Implementation to a Standard Recycle Bin

R. Tomari, A.A. Kadir, W.N.W. Zakaria, M.F. Zakaria, M.H.A. Wahab, M.H. Jabbar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Development of Autonomous Radiation Mapping Robot

A.H. Zakaria, Y.M. Mustafah, J. Abdullah, N. Khair, T. Abdullah  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
Initial Intervention Study of Kansei Robotic Implementation for Elderly

S.A.H. Bidin, A.M. Lokman, W.A.R.W. Mohd, T. Tsuchiya . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
A Fuzzy Decision in Smart Fire and Home Security System

K. Kumar, N. Sen, S. Azid, U. Mehta  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
Predictive Acoustic Tracking with an Adaptive Neural Mechanism

D. Shaikh, P. Manoonpong  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
Energy Aware Algorithms for Wireless Sensor Networks

E. Zanaj, I. Enesi, B. Zanaj  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
Solar Energy Harvester for Industrial Wireless Sensor Nodes

R. Ibrahim, T.D. Chung, S.M. Hassan, K. Bingi, S.K.b. Salahuddin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
U-Model Based Adaptive Control of Gas Process Plant

E. Hasan, R.B. Ibrahim, S.S.A. Ali, K. Bingi, S.F. Gilani . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119
Designing a Fuzzy Type-2 Model-based Robust Controller for Ball and Beam System

M. Hamid, L. Elaheh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
Human Fall Detection from Depth Images using Position and Velocity of Subject

Y. Nizam, M.N.H. Mohd, M.M.A. Jamil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131
Smart Wearable EEG Sensor

R. Kannan, S.S.A. Ali, A. Farah, S.H. Adil, A. Khan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
Exploration of Modulation Index in Multi-level Inverter using Particle Swarm Optimization Algorithm

S.S.A. Ali, R. Kannan, M.S. Kumar  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144
Evolution of Deep Belief Neural Network Parameters for Robot Object Recognition and Grasping

D. Hossain, G. Capi, M. Jindai  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
Leading to Intention: The Role of Attitude in Relation to Technology Acceptance Model in E-Learning

Z. Hussein  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159

Available online at www.sciencedirect.com 

Contents

doi:10.1016/S1877-0509(17)30264-8

ScienceDirect



iv  Contents

Intelligent Prediction System for Gas Metering System using Particle Swarm Optimization in Training Neural Network
N.S. Rosli, R. Ibrahim, I. Ismail  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165

Analyze the Human Movements to Help CNS to Shape the Synergy using CNMF and Pattern Recognition
G.M.B. Musa, A. Al-Jumaily, F. Alnajjar, S. Shimoda  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170

Dendritic Cell Recognition in Computer Aided System for Cancer Immunotherapy
A.A.M. Suberi, W.N.W. Zakaria, R. Tomari  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177

The Control of a Lower Limb Exoskeleton for Gait Rehabilitation: A Hybrid Active Force Control Approach
A.P.P.A. Majeed, Z. Taha, A.F.Z. Abidin, M.A. Zakaria, I.M. Khairuddina, M.A.M. Razman, Z. Mohamed . . . . . . . . . . . . . . . . . . . . . . . . 183

The Study on Optimization of Streamlined Process Flow Based on Delmia Quest Simulation in an Automotive Production System
N.A.M. Salleh, S. Kasolang, M.A. Mustakim, N.A. Kuzaiman  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191

Estimation of Torque Based on EMG using ANFIS
T. Anwar, A. Al-Jumaily, M. Watsford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197

Torsional Vibration Reduction with Augmented Inverse Model-based Controller in Wind Turbine Drivetrain
S.F. Toha, S. Yoshida, H. Zhu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203

Robust Adaptive Control for Unmanned Helicopter with Stochastic Disturbance
R. Li, Q. Wu, M. Chen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209

Hybrid Agents Implementation for the Control of the Construction Company
K. Aksyonov, E. Bykov, O. Aksyonova, A. Nevolina, N. Goncharova . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215

Architecture of the Multi-agent Resource Conversion Processes Extended with Agent Coalitions
K. Aksyonov, E. Bykov, O. Aksyonova, A. Nevolina, N. Goncharova . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

Energy Consumption Analysis of WirelessHART Adaptor for Industrial Wireless Sensor Actuator Network
T.D. Chung, R. Ibrahim, V.S. Asirvadam, N. Saad, S.M. Hassan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

Sliding Mode Controller Design with Optimized PID Sliding Surface Using Particle Swarm Algorithm
C.C. Soon, R. Ghazali, H.I. Jaafar, S.Y.S. Hussien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235

Application of Wireless Technology for Control: A WirelessHART Perspective
S.M. Hassan, R. Ibrahim, K. Bingi, T.D. Chung, N. Saad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240

Development of an Intelligent System for Smart Home Energy Disaggregation Using Stacked Denoising Autoencoders
F.C.C. Garcia, C.M.C. Creayla, E.Q.B. Macabebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248

Next Day Power Forecast Model Using Smart Hybrid Energy Monitoring System and Meteorological Data
C.M.C. Creayla, F.C.C. Garcia, E.Q.B. Macabebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256

A Low Cost Linear Force Feedback Control System for a Two-fi ngered Parallel Confi guration Gripper
R. Kumar, U. Mehta, P. Chand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264

A Basic Paper Handling Task Experiment Using Tri-axial Tactile Data
K. Sugiman, M. Ohka, M.A.b.M. Jusoh  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 270

User-Friendly LabVIEW GUI for Prosthetic Hand Control Using Emotiv EEG Headset
M.A.A. Kasim, C.Y. Low, M.A. Ayub, N.A.C. Zakaria, M.H.M. Salleh, K. Johar, H. Hamli  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 276

Development of Ultrasonic Crack Detection System on Multi-diameter PIG Robots
A.A. Mazraeh, F.B. Ismail, W. Khaksar, K. Sahari . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 282

Design and Performance Evaluation of 4 Wheeled Omni Wheelchair with Reduced Slip and Vibration
A.S. Kundu, O. Mazumder, P.K. Lenka, S. Bhaumik  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289

Design and Development of Platform Deployment Arm (PDA) For Boiler Header Inspection at Thermal Power Plant by Using the House of 
Quality (HOQ) Approach

I.N. Ismail, K.A. Halim, K.S.M. Sahari, A. Anuar, M.F.A. Jalal, F. Syaifoelida, M.R. Eqwan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296
Design and Development of Robotic System for Visual Inspection of Boiler Tube Inner Surface

M.F.A. Jalal, K.S.M. Sahari, M.A. Aziz, K. Yunos, A. Anuar, M.F.A. Ghani, D.N.T. How . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304
Roboethics - Making Sense of Ethical Conundrums

A.B.A. Majeed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310
A Review of the Ambit of Politics in Social Robotics

R. Hashim, H. Yussof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 316
Interactive Scenario Development of Robot-assisted Therapy for Cerebral Palsy: A Face Validation Survey

N.A. Malik, H. Yussof, F.A. Hanapiah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 322
System Integration of an Upper Limb Disorder Part-Task Trainer with PC-based Control

F. Idris, N.A.C. Zakaria, C.Y. Low, F.A. Hanapiah, N.A. Othman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 328
HRI Assessment of ASKNAO Intervention Framework via Typically Developed Child

M.H.K. Salleh, M.A. Miskam, H. Yussof, A.R. Omar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333
Consumer Attitude: Does It Infl uencing the Intention to Use mHealth?

Z. Hussein, S.W. Oon, A. Fikry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340
Work-family Confl ict among Working Parents of Children with Autism in Malaysia

S.A. Sitimin, A. Fikry, Z. Ismail, N. Hussein  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345
Religious Perceptions on Use of Humanoid for Spiritual Augmentation of Children With Autism

R. Hashim, H. Yussof, N.L.Z. Bahrin  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353
Humanizing Humanoids Towards Social Inclusiveness for Children with Autism

R. Hashim, H. Yussof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 359
The Effi cacy of State of the Art Overground Gait Rehabilitation Robotics: A Bird’s Eye View

N.A. Alias, M.S. Huq, B.S.K.K. Ibrahim, R. Omar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365


