
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-63439-529-8 

27th International Conference on 
Computer Applications in Industry 
and Engineering 
 
(CAINE-2014) 
 

New Orleans, Louisiana, USA 
13-15 October 2014 

 

 

Editor: 
 
Takaaki Goto 
 

 

 



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© (2014) by the International Society for Computers and Their Applications 
All rights reserved. Reproduction in any form without the written consent of ISCA is prohibited. 
 
Original ISBN: 978–1–880843–97–0 (Out of Print) 
Reprint ISBN: 978-1-63439-529-8 
 
Printed by Curran Associates, Inc. (2014) 
  
For permission requests, please contact the International Society for Computers and Their Applications 
at the address below. 
  
International Society for Computers and Their Applications 
975 Walnut Street, Suite 132 
Cary, NC 27511-4216 
 
 
Phone:  (919) 467-5559 
Fax:  (919) 467-3430 
 
isca@ipass.net 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Table of Contents

KEYNOTE 1
Oodles of Moodles and More: Does the Flipped Classroom Format Really Improve Learning?

Gordon Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

BIOINFORMATICS, BIOMEDICAL SYSTEMS/ENGINEERING 3
Handling Abnormal Microarray Images

Ching-Yu Huang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Development of Health Diagnostics Based on Personalized Medical Models
Samuel Hudson, Maurice Cohen, Donna Hudson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

NeoCortical Builder: A Web Based Front End for NCS
Jakub Berlinski, Marlon Chavez, Cameron Rowe, Nathan Jordan, Devyani Tanna, Roger Hoang, Sergiu Dascalu,

Frederick C Harris Jr., Laurence C. Jayet Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Systematic Coronary Risk Evaluation through Artificial Neural Networks based Systems
Bruno Rodrigues, Sabino Gomes, Henrique Vicente, António Abelha, Paulo Novais, José Machado, José Neves . . . . . 21

COMPUTER SECURITY, MODELLING 27
Applications of Machine Learning in Cyber Security

Vitaly Ford, Ambareen Siraj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Perturbing Information Security Policy Statements using Deviational Analysis
Thitima Srivatanakul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Refinement of XACML Implementation on Role-Based Access Control
Stephen O’brien, Ying Jin, Travis Sorley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Simulation and Performance Analysis of Stadium Crowd Evacuation
Max Zarket, Nick Aldana, Chris Fox, Eric Diehl, George Dimitoglou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

COMPUTERS IN EDUCATION, SOFTWARE ENGINEERING 53
Towards Mechanistically Explanatory Biomimetic Analogs for Fracture Healing

Meir Marmor, Chelsea Bahney, C. Anthony Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

Introducing Cloud Database Management in Undergraduate Curriculum
Ying Jin, Jinsheng Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

Incorporating AI Topics in Game Programming Course
Ziping Liu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

Students Teaching Students: A Long-Term, Team Based Project
Tina Johnson, Catherine Stringfellow, Simbarashe Musarurwa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

SPECIAL SESSION II: WIRELESS SENSOR NETWORKS 77
Advancing Wireless Sensor Networks Performance over Radio Trigger Wake-Up Capabilities

Fatma Almajadub, Khaled Elleithy, Azza Shaer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

A Dynamic Clustering Algorithm for Object Tracking and Localization in WSN
Hassan Musafer, Razan Abdulhameed, Eman Abdelfattah, Khaled Elleithy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

Developing Network Security Protocol by using Key Pre-Distribution for Wireless Sensor Network
Tarik Eltaeib, Abdalraouf Hassan, Khaled Elleithy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

vii



Cost Analysis of 5th Generation Technology
Wafa Elmannai, Khaled Elleithy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

Optimized Cooperative Localization Technique Based on Linear Intersection over Wireless Sensor Networks
Abeer Alabbas, Khaled Elleithy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

COMPUTER MODELLING/SIMULATION, BIOMEDICAL SYSTEMS 113
Subject-dependent and Subject-independent Emotional Classification of CMAC-based Features using EFuNN

Hamwira Yaacob, Wahab Abdul, Norhaslinda Kamaruddin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

Multi-Feature Criteria for Qualifying Hand Motion as a Gesture
Linda Murphy, Ka C Cheok . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

Analysis of EEG Signals using Mathematical Morphology Decomposition and Kurtosis: Detection of Epileptiforms
Abdul Qayoom Hamal, Wahab Abdul, Norhaslinda Kamaruddin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

A Concept of the Editing for Spreadsheets Based on Octgrids and SQL
Koushi Anzai, Koichi Anada, Youzou Miyadera, Takeo Yaku, Ken Yokota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

SPECIAL SESSION I: PARALLEL AND DISTRIBUTED SYSTEMS 135
Node-to-set Disjoint Paths Routing in a Torus-connected Cycles Network

Antoine Bossard, Keiichi Kaneko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135

A Fault-tolerant Routing Algorithm based on Safety Levels in a Pancake Graph
Keiichi Kaneko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

Design of Structured Peer-to-Peer Networks Using Linear Diophantine Equation
Bidyut Gupta, Shahram Rahimi, Sindoora Koneru, Ziping Liu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

An Agent Based Modelling for Huge Synchronized Task Processing
Satoshi Takahashi, Tokuro Matsuo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

SIMULATION AND MODELLING, BIOMEDICAL SYSTEMS 157
Simulating Cost-Efficient Bridge Designs with West Point Bridge Designer

Andrew Huang, Priscilla Wong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

A System of Systems Approach to the Design of a Landing Gear System: A Case Study
Maximilian Etschmaier, Gordon Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

Neuro-Cognitive Correlation of Memory Effectiveness and Emotional Arousal
Khamis Alarabi, Wahab Abdul, Norhaslinda Kamaruddin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169

Analysis of Dyslexic Children Dynamic Emotion Trajectory during Executive Function Tasks
Norhaslinda Kamaruddin, Izzah Abdul Karim, Wahab Abdul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175

COMPUTER NETWORKS 181
LSR-Based Static Core Selection in Shared Tree Multicasting

Bidyut Gupta, Sindoora Koneru, Shahram Rahimi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181

MODBUS Protocol Fuzzing for Cyber-security Evaluation of Industrial Control Systems
Mehdi Sabraoui, Jeff Hieb, James Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187

Piggy, A Tool for Rapid Prototyping, Testing, Monitoring, Protecting, and Logging of Network Applications
John Meehan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

Adaptive Modulation and Coding for Efficient Wireless Channel Capacity Utilisation
Patrick Otoo Bobbie, William Awuku-Asabere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199

INFORMATION SYSTEMS/DATABASES 207
Adoption of Social Networking Systems in Higher Education: a Comparison of Theoritical Models

Mathupayas Thongmak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

viii



Asynchronous Update on Out-of-Core Column-Store Databases Utilizing the Timestamped Binary Association Table
Feng Yu, Cheng Luo, Wen-Chi Hou, Eric S Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215

Containment Join in the Presence of Nested Data Nodes
Cheng Luo, Feng Yu, Wen-Chi Hou, Shan He . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

Hybrid CPU Scheduling Algorithm (HSA)
Imelda Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

IMAGE/SIGNAL PROCESSING 233
LTV System Estimation Using TV Cumulants

Abdullah I. Al-Shoshan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
Framework for Static Video Summarization using Accumulated Mechanism

Mubashar Mushtaq, Ayesha Siddiqua . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239
Feature Analysis for Content-Based Trademark Retrieval

Simone Aires, Cinthia Freitas, Luiz Oliveira . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245
Bilingual 2D Barcode Encoding with High Capacity

Mohammad S. Khorsheed, Hussein Al-Omari . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251

BIG DATA, DATA MINING, AND DISTRIBUTED SYSTEMS 257
Efficient Concurrent Processing of Separable 2-D Transforms in C++11

John Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257
Efficient Checkpoint Creation for MPI-based HPC Application Programs

Angkul Kongmunvattana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263
Automatic Speech Recognition for Dysphonic Patients by using Oriented Local Features

Zulfiqar Ali, Ghulam Muhammad, Mansour Alsulaiman, Irraivan Elamvazuthi, Khalid Al-Mutib . . . . . . . . . . . . . . . . . . 269
Data Analysis in Subspace for Dynamic Data

Yong Shi, Sunpil Kim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275

SOFTWARE ENGINEERING/CASE, KNOWLEDGE-BASED SYSTEMS 281
Multi-Agent Architecture for Help Desk Support

Ahmed Kamel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281
PCA Based Mobile Robot Navigation and Mapping Intelligence

Khalid Almutib, Ebrahim Mattar, Mansour Alsulaiman, Ramdane Hedjar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287
Practical Risk-Based Technique to Improve Reliability for Incremental Web Application Development

Wafa Jaffal, Jeff Tian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293
Towards Bridging the Gap between CMMI and Agile Development Methodologies

Mazen Gazzan, Asadullah Shaikh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299

Author Index

ix




