
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP1618D-POD 
978-1-5090-0920-6 

2016 26th International 
Telecommunication Networks  
and Applications Conference 
(ITNAC 2016) 

Dunedin, New Zealand 
7-9 December 2016 



 
 
 
 
 
 
 
Copyright © 2016 by the Institute of Electrical and Electronics Engineers, Inc 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP1618D-POD 
ISBN (Print-On-Demand):  978-1-5090-0920-6 
ISBN (Online):   978-1-5090-0919-0 
ISSN:                            2474-1531 
 
           
 
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 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



2016 26th International Telecommunication Networks and Applications
Conference (ITNAC)

Session 1: DTN & Social Networks

Session 2: Sensor Networks & IoT

Session 3: Applications

Data Ferrying in Tactical Networks Using Swarm Intelligence and Stigmergic
Coordination

Bradley Fraser (Defence Science and Technology Group, Australia), Robert
Hunjet (DST Group, Australia) 1

Inference of Social Network Behavior from Internet Traffic Traces
Ronald G. Addie (University of Southern Queensland, Australia), Mostfa
Albdair (Misan University, Iraq), David Fatseas (University of Southern
Queensland, Australia) 7

Energy Management Policy for Fitness Gadgets: A Case Study of Human Daily
Routines

Sepideh Zareei (University of Otago, New Zealand), Jeremiah D. Deng
(University of Otago, New Zealand) 13

Emergency Network Design - Saving Lives by Saving Power
Nabeel Hadaad (Southern Queensland, Australia), Andreas Pitsillides
(University of Cyprus, Cyprus), Panayiotis Kolios (University of Cyprus,
Cyprus), Alan Kuras (USQ, Australia), Ronald G. Addie (University of
Southern Queensland, Australia) 19

An Enhanced Implementation of a Novel IoT Joining Protocol
Tyler Steane (RMIT University, Australia), Pj Radcliffe (RMIT University,
Australia) 22

Should My Toaster Be Polled? Towards an energy-efficient Internet of Things
Chrispin Alfred Gray (University of Melbourne, Australia), Leith Campbell
(University of Melbourne, Australia) 26

A Channel Diversity Path metric for Dual Channel Wireless Body Area Networks
Rein Vesilo (Macquarie University, Australia), Sobia Omer (Macquarie
University, Australia) 32

Energy Efficient Hybrid Clustering Algorithm for Wireless Sensor Network
Cheikh Sidy Mouhamed Cisse (University of Thies, Senegal), Khandakar E
Ahmed (RMIT University & Melbourne Institute of Technology, Australia),
Cheikh Sarr (University of Thies, Senegal), Mark A. Gregory (RMIT University,
Australia) 38

Wireless Sensor Network Based Water Well Management System for Precision
Agriculture

Shuraia Khan (University of Technology Sydney, Australia) 44



Session 4: Scheduling

Session 5: SDN I

A Cosine Similarity-Based Compensation Strategy for RSS Detection Variance in
Indoor Localization

Lei Wang (Nanjing University of Posts and Telecommunications, P.R. China),
Xiao Wu (Nanjing University of Posts and Telecommunications, P.R. China),
Baoyu Zheng (Nanjing University of Posts and Telecommunications, P.R.
China), JingWu Cui (Nanjing University of Posts And Telecomm, P.R. China),
Hui Zhou (Nanjing University of Posts and Telecommunications, P.R. China) 47

VPAP: VBR Pattern Aware Playback Buffering for Video Streaming
Lahiru Ariyasinghe (University of Otago, New Zealand), Zhiyi Huang
(University of Otago, New Zealand), Haibo Zhang (Universtiy of Otago, New
Zealand), David Eyers (University of Otago, New Zealand) 53

Emergency Broadcast System: A Reverse 911 Tsunami Information
Dissemination System Prototype

Joe Yuan Mambu (Universitas Klabat, Indonesia), Jairo A Gutierrez (Auckland
University of Technology, New Zealand) 59

Retransmission Scheduling in 802.15.4e LLDN -- A Reinforcement Learning
Approach with Relayers

Andreas Willig (University of Canterbury, New Zealand), Yakir Matusovsky
(University of Canterbury, New Zealand), Adriel Kind (University of
Canterbury, New Zealand) 63

Performance of Adaptive RAT Selection Algorithms in 5G Heterogeneous Wireless
Networks

Duong Duc Nguyen (The University of Adelaide, Australia), Hung Xuan
Nguyen (University of Adelaide, Australia), Langford White (The University of
Adelaide, Australia) 70

Load-based dynamic flow scheduling in network security monitoring systems
Jiaqi Zhang (CNCERT, P.R. China), Xiujuan Ma (CNCERT, P.R. China), Lidong
Wang (CNCERT, P.R. China) 76

An Efficient and Robust Method for Solving Multi-Objective Constraint-
Satisfaction Problems in Cognitive Radio Systems

Ken-Shin Huang (National Chung Cheng University, Taiwan), Yi-Luen Chang
(National Chung Cheng University, Taiwan), Pao-Ann Hsiung (National Chung
Cheng University & Amity University, Taiwan) 80

SCOR: Constraint Programming-based Northbound Interface for SDN
Siamak Layeghy (The University of Queensland, Australia), Farzaneh Pakzad
(The University of Queensland, Australia), Marius Portmann (University of
Queensland, Australia) 83

Application Performance Monitoring in Software Defined Networks
Sasirekha Gvk (Avyakta Technologies & IIIT Bangalore, India),
Subramaneswara Rao Dasari (BMC, India) 89

Software Defined Networking Properties in Multi-Domain Networks
Franciscus Xaverius Ari Wibowo (RMIT University, Australia), Mark A. Gregory
(RMIT University, Australia) 95



Session 6: Network Security

Session 7: System & Platform

Session 8: Network Management

A Prototype of Policy Defined Wireless Access Networks
Hung Xuan Nguyen (University of Adelaide, Australia), Thien Pham (The
University of Adelaide & Oasis Systems, Pty, Australia), Khanh Hoang
(University of Adelaide, Australia), Duong Duc Nguyen (The University of
Adelaide, Australia), Eric Parsonage (University of Adelaide, Australia) 101

Distilling Command and Control Network Intrusions from Network Flow Metadata
using Temporal PageRank

Latchman Singh (Defence Science and Technology Group, Australia), Adriel
Cheng (Defence Science and Technology Organisation & Department of
Defence, Australia) 107

Securing RPL Routing Protocol from Blackhole Attacks Using a Trust-based
Mechanism

David Osemeojie Airehrour (Auckland University of Technology, New
Zealand), Jairo A Gutierrez (Auckland University of Technology, New
Zealand), Sayan Kumar Ray (Manukau Institute of Technology, New
Zealand) 115

Privacy Preserving Proximity Testing Using Elliptic Curves
Muhammad N Sakib (University of South Carolina, USA), Chin-Tser Huang
(University of South Carolina, USA) 121

Packet Storage Time Attack - A Novel Routing Attack in Mobile Ad hoc Networks
Lincy Elizebeth Jim (RMIT University, Australia), Mark A. Gregory (RMIT
University, Australia) 127

High Security Chaotic Multiple Access Scheme for VLC Systems
Diyang Li (Sun Yat-sen University, P.R. China), Lin Zhang (Sun Yat-sen
University & SYSU-CMU Shunde International Joint Research Institute, P.R.
China), Junchao Qiu (Sun Yat-sen University, P.R. China) 133

Design and Implementation of Camera Network Platform for Information
Exchange using Dual Wireless Interface

Beomjun Kim (Pusan National University, Korea), Sanghyun Son (Pusan
National University & Embedded Systems Lab., Korea), Jaebong Lim (Pusan
National University, Korea), Yunju Baek (Pusan National University, Korea) 136

Mobilegt: a System to Collect Mobile Traffic Trace and Build the Ground Truth
Zhen Liu (Guangdong Pharmaceutical University, P.R. China), Ruoyu Wang
(South China University of Technology, P.R. China) 142

Autonomic Management of Future Wireless Networks
Manzoor Ahmed Khan (TU Berlin, Germany), Hamidou Tembine (New York
University, USA) 145



Session 10: SDN II

Session 9: P2P

Failure Detection in Virtual Network Environment
Baker Alrubaiey (Deakin University, Australia) 149

Regulation and investment: a time-series analysis for next-generation networks
in Mexico

Oscar Saenz de Miera Berglind (Centro de Estudios Instituto Federal de
Telecomunicaciones, Mexico) 153

A Taxonomy for Network Policy Description Languages
Andrew Curtis-Black (University of Canterbury, New Zealand), Andreas Willig
(University of Canterbury, New Zealand), Matthias Galster (University of
Canterbury, New Zealand) 159

FastSplit: Fast and Dynamic IP Mobility Management in SDN
Pragati Shrivastava (Indian Institute of Technology Hyderabad, India), Kotaro
Kataoka (Indian Institute of Technology Hyderabad, India) 166

SFO: SubFlow Optimizer for MPTCP in SDN
Kalpana Joshi (IIT Hyderabad, India), Kotaro Kataoka (Indian Institute of
Technology Hyderabad, India) 173

SProxy ARP - Efficient ARP Handling in SDN
Talal Alharbi (The University of Queensland, Australia), Marius Portmann
(University of Queensland, Australia) 179

Context Aware Mobile Data Offload Using SDN
Hung-Chin Jang (National Chengchi University, Taiwan), Chien-Hsiung Chang
(National Chengchi University, Taiwan) 185

Node Allocation in Peer-to-Peer Overlay Networks based Remote
Instrumentation with Smart Devices

Ananda Maiti (University of Southern Queensland, Australia), Andrew Maxwell
(University of Southern Queensland, Australia), Alexander A. Kist (University
of Southern Queensland, Australia) 191

Request Response Scheme on Server for the Centralized P2P-VoD System
Yi Cheng (Nanjing University of Posts and Telecommunications, P.R. China),
Jianxin Chen (Nanjing University of Posts and Telecommunications, P.R.
China), Sun Linhui (Nanjing University of Posts and Telecommunications, P.R.
China), Yunyi Zheng (Nanjing University of Posts and Telecommunications,
P.R. China) 199

Peering into Peering: Building Better Tools for Better Peering Decisions
John Robert Mendoza (University of the Philippines Diliman & Advanced
Science and Technology Institute, Philippines), Isabel Montes (University of
the Philippines - Diliman, Philippines), Roel Ocampo (University of the
Philippines, Philippines), Cedric Angelo Festin (Networks and Distributed
Systems Lab, Philippines), Josuel Racca (University of the Philippines -
Diliman, Philippines) 202



Session 11: Physical Layer protocols

Session 12: Network Deployment & Evaluation

Mobile Media Service Distribution in Device-to-Device Communication
Underlaying Cellular Networks

Mingkai Chen (Nanjing University of Posts and Telecommunications, P.R.
China), Lei Wang (Nanjing University of Posts and Telecommunications, P.R.
China), Baoyu Zheng (Nanjing University of Posts and Telecommunications,
P.R. China), JingWu Cui (Nanjing University of Posts And Telecomm, P.R.
China) 208

Hybrid OCDMA Over WDM System with DPSK Modulation Using Direct and
Complementary Subtraction Detection Techniques

Mohammad Rashid (Massey University, New Zealand) 212
Hardware Acceleration of Signature Matching through Multi-Layer Transition Bit
Masking

Shiva Shankar Subramanian (Intel Technology Asia Pvt. Ltd., Singapore),
PinXing Lin (Intel Technology Asia Pvt. Ltd., Singapore), Andreas Herkersdorf
(Technische Universität München & Chair for Integrated Circuits, Germany),
Thomas Wild (Technical University of Munich, Germany) 217

Time-Domain OFDM Carrier Phase Estimation for Wireless Sensor Network
Syntonization

Hans-Martin Tröger (Friedrich-Alexander Universität Erlangen-Nürnberg,
Germany), Markus Hartmann (Friedrich-Alexander-Universität Erlangen-
Nürnberg, Germany), Lucila Patino-Studencki (Friedrich-Alexander Universität
Erlangen-Nürnberg, Germany), Joerg Robert (Friedrich-Alexander Universität
Erlangen-Nürnberg, Germany), Albert Heuberger (Friedrich-Alexander-
Universität Erlangen-Nürnberg, Germany) 225

Particle Swarm Optimization for Charger Deployment in Wireless Rechargeable
Sensor Networks

Yen-Chung Chen (National Central University, Taiwan), Jehn-Ruey Jiang
(National Central University, Taiwan) 231

IPv6 Campus Network Deployment Guidelines for DNS, Web Server, Proxy
Server and Wi-Fi

Adeel Baig (National University of Sciences and Technology & Al Yamamah
University, Riyadh, Pakistan) 237

Evaluation of Mininet-WiFi Integration via ns-3
Farzaneh Pakzad (The University of Queensland, Australia), Siamak Layeghy
(The University of Queensland, Australia), Marius Portmann (University of
Queensland, Australia) 243

Making A Case for the Moving Small Cells
Syed Shan e Raza Jaffry (Massey University, New Zealand), Faraz Hasan
(Massey University, New Zealand), Xiang Gui (Massey University, New
Zealand) 249



Session 13: Network design & Analysis

Session 14: MIMO

Performance Analysis of Hierarchical Caching Systems with Bandwidth
Constraints

Valentin Burger (University of Wuerzburg, Germany), Thomas Zinner
(University of Wuerzburg, Germany) 252

Integrated Network Design for Measurement and Communication Infrastructures
in Smart Grids

Halil Alper Tokel (RWTH Aachen University, Germany), Gholamreza Alirezaei
(RWTH Aachen University, Germany), Rudolf Mathar (RWTH Aachen
University, Germany) 258

Fractal Renewal Process based analysis of Emerging Network Traffic in Access
Networks

Muhammad Asad Arfeen (NED University of Engineering & Technology,
Pakistan), Krzysztof Pawlikowski (University of Canterbury & University of
Canterbury, New Zealand), Andreas Willig (University of Canterbury, New
Zealand), Don McNickle (University of Canterbury, New Zealand) 265

Efficient Dequeuing Technique for Distributed Messaging Systems Processing
Massive Message Volumes

Hiroaki Konoura (Hitachi, Ltd., Japan), Masafumi Kinoshita (Hitachi, Ltd.,
Japan), Takafumi Koike (Hitachi, Ltd., Japan), Kenji Leibnitz (NICT & Osaka
University, Japan), Masayuki Murata (Osaka University, Japan) 271

Information Bounds and Flatness Factor Approximation for Fading Wiretap MIMO
Channels

Amaro Barreal (Aalto University, Finland), Alex Karrila (Aalto University,
Finland), David Karpuk (Aalto University, Finland), Camilla Hollanti (Aalto
University, Finland) 277

Antenna Selection in Massive MIMO Using Non-Central Principal Component
Analysis

Muhammad Tausif, Rana (Macquarie University, Australia), Rein Vesilo
(Macquarie University, Australia), Iain B. Collings (Macquarie University,
Australia) 283

Well-Rounded Lattices for Coset Coding in MIMO Wiretap Channels
Oliver Gnilke (Aalto University, Finland), Amaro Barreal (Aalto University,
Finland), Alex Karrila (Aalto University, Finland), Ha Thanh Nguyen Tran
(Aalto University, Finland), David Karpuk (Aalto University, Finland), Camilla
Hollanti (Aalto University, Finland) 289

Implementation of PCC-OFDM on a Software Defined Radio platform
Gayathri Kongara (Monash University, Australia), Jean Armstrong (Monash
University, Australia) 295




