T

2" International Conference on Signal Processing and
Communication Systems, ICSPCS’2008

Australia, Gold Coast, 15-17 December 2008

Proceedings

@IEEE Nebraska Section
@ I E E E Queensland Section

AOORN Australian Research Council Communications Research Network

ARL Communicaiuns Research Mebwark

Nebraska . — :
Engmeermg College of Engineering, University of Nebraska — Lincoln

K e I’PI | R }\l EWIT
AN\ INSTITUTE

College of Engineering and Computer Science, Australian National University

THE AUSTRALIAN NATIONAL UNIVERSITY



TABLE OF CONTENTS

SESSION 1- COMMUNICATION THEORY AND TECHNIQUES 1

An Effective Multibit-Flipping Algorithm for LDPC DeCOdiNg ........cccovveiieiiiiiiesiseiieie e e sre e sae s 1
J. Hung, S. Chen
Channel Reliability in Turbo-Coded DS/CDMA Systems under Rayleigh Fading Channels...................... 6

W. Okano, F. Ciriaco, T. Abrao

Joint Selection Combining and Power Loading Transmission with Adaptive M-QAM in
MUIEI-CHANNET SYSTEIM ..ottt bbb et b bbb b ettt bt e 14
S. Lee, Y. Ko

Multiuser Communications for Underwater Acoustic Networks using MIMO-OFDM-
IDIMIA ettt ettt ettt b e et b et b et E b et R e ReE e R e R et EeeRe e e R e ebe e e R e ebe e e R e ebe e e Eeebe e eteebe e ereabenrerens 20
L. Linton, P. Conder, M. Faulkner

Optimizing Probability of Detection in a Wireless Sensor Network Radio Frequency Array ................... 28
W. Lintz, J. McEachen, M. Tummala

SESSION 2- MIMO SYSTEMS

An Asymmetric 2x2 Space-Time Code with Linear Maximum-Likelihood Decoder

@00 ] o] 1= 2SS 36
S. Sezginer, H. Sari

Low-Complexity MIMO Detection Using A List Projection TEChNIQUE .........ccooeiiiriiiiiinnesciees 40
J. Wu, W. Wu, N. Lien

LTE Spectral Efficiency using Spatial Multiplexing MIMO for Macro-cells...........ccccoooiiiiiiininicicine 45
P. Vieira, P. Queluz, A. Rodrigues

Three-Hop MIMO Relaying Systems in Gaussian Broadcast Channels............ccocooeveieieiiiie e 51
D. Kim, Y. Ko, S. Park

Network Capacity Improvement with Two Dimensional MIMO Network Coding .........ccccocevvvviviveivennennn, 59
K.T. Gia, K. Sakaguchi, F. Ono, K. Araki

SESSION 3- SIGNAL PROCESSING FOR MULTIMEDIA 1

The Phase-Based Gabor Fisher Classifier and its Application to Face Recognition Under
Varying Humination CONAITIONS .........cuccveiiiiii et e e sae st e besreere e e eneeneens 67
V. Struc, B. Vesnicer, N. Pavesic

A Visual Front-End for a Continuous Pose-Invariant Lipreading SYStem ..........ccoccvviiiininninenecnenens 73
P. Lucey, S. Sridharan

Error Sensitivity Analysis for Wireless JPEG2000 Using Perceptual Quality Metrics...........ccooeveveieneennn. 79
M.1. Igbal, H. Zepernick, U. Engelke

Homography-based Image Mosaicing for Automatically Removing Partial Foreground
(O] o] 112 £ S SR 88
T. liyoshi, W. Mitsuhashi



Reduced Set Support Vector Machines: Application for 2-Dimensional Datasets............cc.ccovvereinenencnn 97
A. Hussain, S. Shahbudin, H. Husain, A. Samad, N.M. Tahir

SESSION 4- WIRELESS NETWORKING 1

Comparison of Weighted-Average and Median Filters for Wireless Retransmission
TIMEOUL ESHIMALION......c.iiiii e e b et e et e st e e r e s teesteesteesteesreeneesneeareenas 101
A.F. Chan, J. Leis

Development and Performance Evaluation of a Flexible, Low Cost MANET ........ccccoccevviviiiieciicviescnnes 107
M. Abolhasan, B. Hagelstein, J.C.P. Wang, D.R. Franklin, F. Safaei, T. Wysocki
Energy Efficient and Stable Weight Based Clustering for Mobile Ad hoc Networks.............ccccocvvvevenene 113

S.H. Bouk, I. Sasase

Impact of Probability of Transmission on Slotted ALOHA for Wireless Networks
Employing MIMO Spatial MUIIPIEXING ....ooviiiiiiii s 123
K. Hunchangsith, M.E. Bialkowski, F. Wang

Node Localisation in Wireless Ad Hoc Networks using Time Difference Of Arrival...........cccccooeieeni 127
J. Arnold, N. Bean

SESSION 5- WIRELESS NETWORKING 2

Outage Probability Analysis of a Diamond Relay Network with Opportunistic Spectrum

ACCESS L1rttiiie e et ittt et e et ettt ee e e e st et e b e e e e e e e e e e bbb et e e e e e e e i a L b ateeeeeeeia L hEeeeeeeeeia b b e bt ee e e e s aa b b e b e et eeesaa bbb eeeeee s e e bbb aeereeeaaas 137
N.A. Surobhi, M. Faulkner

Performance of Real-Time Multicast/Broadcast Services over TDD-OFDMA ........ccocceeviiivieeeeie e, 142
H.L. Chan, D. Chieng, C.M. Tan, F.T. Lee, S.\W. Tan

Route Optimization for Proxy Mobile IPV6 in IMS NEtWOIK .........cccooeiiiiiiiniieiesieee e 151

T. Chiba, H. Yokota, A. Dutta, D. Chee, H. Schulzrinne

Wireless Network Coding in Multi-Cell Networks: Analysis and Performance............cc.ccoccovvvneincnenns 160
J. Manssour, A. Osseiran, S.B. Slimane

SESSION 6- SIGNAL PROCESSING FOR MULTIMEDIA 2

Adaptive Circular ODJECt DETECTION .........cuiiiiiiiiiiieie ettt e bbbt b e e 166
C.N. Young, J.J. Zou

Autocorrelation Analysis of Spatial Features for Mobile Video SErvices ..........cccceveveiieiisieccieveseses 172
F. Wang, H. Zepernick

Deformable Object Tracking with Statistical MOdels...........ccccoveieiiiiies e 181

Z.Q. Huang, Z. Jiang

Robust EZW Image Transmission Scheme Using Distributed-Alamouti Codes in Relay
N =] Yo} o PSSR 190
T.Q. Duong, H. Zepernick

Performance Evaluation of MPEG-4 Video Transport in Rayleigh Fading Channel...............ccccccceee. 196
G.A. Al-Suhail



SESSION 7- COMMUNICATION THEORY AND TECHNIQUES 2

A Broadband Antenna Array Pattern Synthesis Technique with Very Low Sidelobes............c.ccccoceveine 204
M.R.S. Jahromi, L.C. Godara

Analysis and Design of Low-Profile High-Gain Resonant Cavity Antennas with Single-
LY BT SUPEISTIATES ...ttt etttk et e b e bt e ke e ke e et e ae e e bt e ehe e bt e bt ea b e es b e eb e e nbeesbeenbeenbeanneenneeaes 209
Y. Ge, K.P. Esselle

Optimum Discrete Signaling over Channels with Arbitrary Noise Distribution..............cc.ccoeevvviiiennennn. 214
R. Mathar, A. Schmeink, M. Zivkovic

Signal Sensing for Cognitive Radios Using Synthetic Multipath ............ccccocvi i, 219
M. Alamgir, M. Faulkner, P. Conder

The Effect of Amplifier Distortion and Filter Type on BER of WCDMA-UMTS Mobile
RAIO SYSTEIMS. ...ttt bbb bbbt bbbt bbbt bbb b b e bt b h bt s bt s e bt bbbt e st 224
C.J. Kikkert

Distributed Unitary Space-Time Modulation in Partially Coherent and Noncoherent Relay
=] Y] SRS 231
D.H.N. Nguyen, H.H. Nguyen, H.D. Tuan

SESSION 8- DSP ALGORITHMS AND HARDWARE IMPLEMENTATIONS

A Digital Signal Processing Based Ka Band Satellite Beacon Receiver / Radiometer ............ccccevvevvennene. 238
C.J. Kikkert, O.P. Kenny

An Optimized Sector Nulling Technique for Broadband Antenna Array .........ccccccceveeevesiesieseereeseneenns 246
L.C. Godara, M.R.S. Jahromi

Cost-Effective Implementation of TETRA Codec Using the Primitive Functions of the
(©0] 101 o1 < T PP PSSP PT OO U PP PTPROPP 251
K. Byun, B. Koo, N. Eum

Study on Multi-Channel Receiver Based on Polyphase Filter Bank.............ccccoooiiiiiiiiniiiiceee, 255
M. lwabuchi, K. Sakaguchi, K. Araki

Voice Activity Detection using AdaBoost with Multi-Frame Information............c.ccccocovviiiiicccvcncnnn, 262
T. Usukura, W. Mitsuhashi

SESSION 9- COMMUNICATION THEORY AND TECHNIQUES 3

A Simplified Implementation of a Probabilistic Equalizer for Impulse Radio UWB in High
DUl | o I = L S 4 T o] TSSOSO ST PRTRRR 270
S. Mekki, J. Danger, B. Miscopein, J.J. Boutros

An Effective and Scalable Multiuser Architecture for the Base Station RECEIVEN ..........ccccvevvevveeeviiirennns 277
M. Youssef, F. Monteiro, A. Dandache, C. Diou

FFH/BFSK Suboptimum Maximum-Likelihood Receiver over Frequency-Selective Rician
Fading Channel with Worst Case Band Multi-tone Jamming ..........ccccocviiiiiiiiniinie e 282
M. Ghobadi, M. Kamarei

Improved Performance of OFDM Systems for Fast Time-Varying Channels .............ccccccoo i, 287
E. Peiker, J. Dominicus, W.G. Teich, J. Lindner

Optimal Training Sequence Design for MIMO-OFDM in Spatially Correlated Fading..........c..ccccevene.. 294
V.D. Luong, N.N. Tran, H.D. Tuan



SESSION 10- COMMUNICATION THEORY AND TECHNIQUES 4

Simplified Local Search Multiuser Detection for QPSK S/IMIMO MC-CDMA Systems.........cccceeereenne. 300
L.D. Oliveira, T. Abrao, F. Casadevall
Space Sensing Based Random Access in SIMO-OFDM SYSTEMS........ccccoiiiiiiiinienieie e 306

C.Pan,Y.Cai, Y. Xu
Theoretical Multipath Channel Model During Rain for BFWA Employed in Dense Urban

YA ST PSSP 312
M. Cheffena, T. Ekman
User Selection Based on Feedback Threshold for MIMO Broadcast Channels.........ccccoevvvveeveiiiiieenenn. 318

Y. Xu, J. Zhao, Y. Cai

SESSION 11- UNCONVENTIONAL APPLICATIONS OF SIGNAL PROCESSING

Spherical Harmonic Analysis and Model-Limited Extrapolation on the Sphere: Integral
EQUALION FOPMUIATION ....ooviiiiiiiiiee bbbttt b et eb ettt b e et ab e et enes 323
R.A. Kennedy, W. Zhang, T.D. Abhayapala

Lung Sound Localization Using Array Of ACOUSTIC SENSOFS........cciiiriiiiieie e e 329
S.M.A. Salehin, T.D. Abhayapala

Efficient Blind Separable Kernel Deconvolution for Image Deblurring.........ccccooeieiiiiiiiciciciecc 334
R.A. Kennedy, P.D. Samarasinghe

Automatic Audio Segmentation Using the Generalized Likelihood Ratio .........cc.ccocovvevveiivcicvcniciecene, 341
D. Wang, R. Vogt, M. Mason, S. Sridharan

Artificial Neural Network for Identification of Heart Problem........ccccooviviiiiici e 346
R.A. Azra'ai, M.N.B. Taib, N.M. Tahir

Multi-site Nerve Cuff Based Implantable System for Wide Bandwidth ENG Signal
L CTol0] o[ oo OSSPSR 352
X.H. Xu, C.T. Clarke, J.T. Taylor

SESSION 12- SIGNAL PROCESSING FOR MULTIMEDIA 3

A Study of Phonetic Feature Representations for SVM-Based Speaker Verification.............cc.cccoevennne. 358
E. Merkley, B. Baker, R. Vogt, S. Sridharan

Maximum Likelihood Estimation of Time Delays in Multipath Acoustic Channel ...............ccccooovveeneee, 363
T.P. Bhardwaj, R. Nath

Shape Invariant Recognition of Polygonal Road Signs by Deforming Reference Templates................... 367
J. Yuyama, W. Mitsuhashi

Speech Endpoint Detection Using Gradient Based Edge Detection TechniquUeS ........cccccoevenereivrnnnenns 373
H. Ghaemmaghami, R. Vogt, S. Sridharan, M. Mason

Statistical Analysis Approach for Posture ReCOGNITION ........c.ccoiiiiiiiiii e 381
N.M. Tahir, A. Hussain, S.A. Samad, H. Husain



POSTER SESSION 1- SIGNAL PROCESSING 1

A Design Technique for MiICrostrip FilTersS..........cooiiiiiiii e
C.J. Kikkert

FPGA Implementation of Spectral Subtraction for In-Car Speech Enhancement and
RECOGNITION ..ttt et bt bbbt s e e e b e b e b e e b £ e R e e R b e et e eb e s b e eb e e b e e Rt enbeneeebenbesbeebeane e
J. Whittington, K. Deo, T. Kleinschmidt, M. Mason

Non-linear Echo Cancellation — A Bayesian APProach ..........cccccveieiiiiii i
S. Braithwaite, R. Addie

Real-Time Edge Adaptive Color Interpolation for an Ultra Small HD-Grade Video Sensor
TN MODIIE DBVICES. .....viieiriieeeiees et R et r e n et nen et nner e nnan
H. Kim, J. Kim, W. Choi, B. Kang

Signal Identification for a Wide-Range Sound (Piano) Using Notch and Resonator-Type
(070] 0 4] oI 11 (=T S RTOPUSUR
Y. Tadokoro, F. Matsushita

Small Signal Modeling for the SMart POWEE TC ..o
H. Xu, H. Kim, K. Zhang

Towards Smart-Pixel-Based Implementation of Wideband Active Sonar Echolocation

System for MUIti-target DELECTION ........cvevviie e ettt sresreeneeneennenes
C. Tseng, M. Cole

A Multimodal Iris Recognition Using Gabor Transform and Contourlet ............cccocoovviviviiiiviieienenn,
H.J. Koh, W.J. Lee, M.G. Chun

Advanced Directionally Weighted Demosaicing for Digital Cameras............ccooevveneiineneiineneic e,
T.Jung, S. Yang, J. Lee, J. Jeong

Affine Registration Using Graph Representations of IMages ........ccccoeieiiiiiinieienieece e
T. Nave, J.M. Francos

A Pattern Recognition System for Environmental Sound Classification based on MFCCs
AN NEUFAL NETWOIKS ...t r et n e n e
F. Beritelli, R. Grasso

POSTER SESSION 2- COMMUNICATION SYSTEMS 1

A Comparision of Packet Scheduling Algorithms for OFDMA SYStEMS ........ccoveveierine v
Y. Cai, J. Yu, Y. Xu, M. Cai

A Low-Complexity High-Performance Decoding Algorithm for Fixed-Point LDPC
(D= Tolo o (-] SRS O SRRSO
J. Hung, S. Chen

Application of SVD to Sense Wireless Microphone Signals in a Wideband Cognitive Radio
N7 Y] o OSSPSR
S. Xu, Y. Shang, H. Wang

Effects of Nonlinear Amplifiers and Narrowband Interference in MIMO-OFDM with

AN o] o1 FToz= L a To] g I8 (oIS 10 12200 I N TNV I N SR
D.W. Chi, P. Das

Investigation into a Whitening-Rotation-Based Semi-blind MIMO Channel Estimation for
COrrelated ChANNEIS ........co et e et e et e et e s te e s be e sbe e besaeesaeesbeeebeebeenbeeree e
X. Liu, F. Wang, M.E. Bialkowski



Modeling and Validation of the Parameters of a Quad Cable for Common Mode DSL

APPIICATIONS ...ttt bbbtk h e ekt b e ekt b e e bt bt ekt h e ekt eb e et b e et abenrere s 485
W. Foubert, C. Neus, L. Van Biesen, Y. Rolain

MUSIC-ZF Modal Channel Estimation for an OFDM-OQAM SYSteM .........ccociiiiininienierene e 491
G. Garbo, S. Mangione, V. Maniscalco

Neural Equalizer for Time Varying Channel Using Gauss-Newton Training Algorithm ........................ 499
C.J.C. Santos, O. Ludwig Jr., P.C. Gonzalez, A.C.C. Lima

On MIMO K-Best Sphere Detector Architecture Complexity Reductions..........ccccceovvevivvivsnsiecicsecenn, 505

J. Lofgren, P. Nilsson

Orientation Invariant Diverstiy Gain Using Transmit Polarization DIiVersity .........c.cccccccoeiviniennienecnn 514
Y.C. Huang, B. Senadji

POSTER SESSION 3- COMMUNICATION SYSTEMS 2

Pilot-aided Carrier Frequency Offset Estimation for OFDM SyStemMS ..........cccovviiriininincineecsees 519
M.H. Jin, Y.M. Cho, J. Yang, D.K. Kim

A Serial MAC Architecture for FPGA Implementation of a Complex Adaptive

BRAMTOIIINIEN ...ttt bbbt b et et bbbt bt b e e Rt e R b e et b e b bbbt et e e e 525
T. Salim
Semantic Web Services Offer Discovery Using OWL-S IDE .........cccoovveienine i 531

N.Z.C. Htoo, T.T.S. Nyunt

From Ethernet to Synchronous EthErnet..........covivciiii e 536
D.T. Bui, M. Le Pallec

A Concept on Signaling Spacial Network Conditions to Provide Quality of Service in a

B. Wiegel, Y. Gunter, H.P. Grobmann

An Intelligent Scheme of Secure Routing for Mobile Ad HOC Networks ...........cccvvviiveviivcicie s 551
Z. Zhang

Analysis of Vertical Session Handoff for Self-Similar Traffic in a Heterogeneous Mobile
DALA NETWOTK ...ttt bbbt b bbb bt e s bt s bt b s bt n b et s ann 557
K.S. Munasinghe, A. Jamalipour

Application of Directional Antenna to Wireless Multihop Network Enabled by IPT

o] 1= T o 10T OO TP TSP TS S PP UPURURIO 564
K. Mitsunaga, K. Maruta, Y. Higa, H. Furukawa
Connectivity of Ad Hoc Networks: Is Fading Good Or Bad? ..o 570

X. Zhou, S. Durrani, H.M. Jones

Mobile Ad-hoc Network Key Management with Certificateless Cryptography......c.cccoccvvviiviiviviciencnnenn, 575
Z. Zhang, W. Susilo, R. Raad

POSTER SESSION 4- SIGNAL PROCESSING 2

Adaptive Sampling Strategy for Accurate and Scalable Anomaly Detection in NGMN ...........c.cccccveuee. 585
F. Hashim, A. Jamalipour

Fluency Enhancement of Maching Translation.............cccvvviiiiiicieicne e 591
S.L. Manion, A. Punchihewa



Audio Data Retrieval and Recognition Using Model Selection Criterion ..........c.ccccoeiviinnincneinenees 597
K. Biatov, W. Hesseler, J. Koehler

Estimation of Data Hiding Capacity of Digital Video based on Human Visual Model in
TEMPOFAL DOIMAIN ...ttt ettt b e bt bt e b et et e b e e b e e b e e bt e b e et en b e nbesbesbesbeeb e e e enbeee 602
H. Khalilian, S. Ghaemmaghami

Global Featureless Estimation of Radial DIStOrtiONS .......c..coivvieiiiiii ittt 606
T. Nave, J.M. Francos

Impulse Response Measurement with Sine Sweeps and Amplitude Modulation Schemes..........c.cccc....... 617
Q. Meng, D. Sen, S. Wang, L. Hayes

Investigation & Comparison of Robust Stereo Image Matching using Mutual Information
& Hierarchical Prior Probabilities ..ottt sra e 622
C. Fookes, S. Sridharan

Local-DCT Features for Facial RECOGNITION ..........coiiiiiiiie e e 632
B. Schwerin, K. Paliwal
Most Probable Mode-Based Fast 4 x 4 Intra- Prediction in H.264/AVC ..o 638

B. La, J. Jeong, Y. Choe

Comparative Evaluation of Two Multisensory Video Surveillance Techniques for

T [Ty T L I = o o S 642
G. Chetty

Investigating a Two Stage Facial Expression Rating and Classification Technique...........cccccoevivnenen. 648
G. Chetty

POSTER SESSION 5- SIGNAL PROCESSING 3

Naive Bayes Classification of Adaptive Broadband Wireless Modulation Schemes with
HIgher Order CUMUIANTS ..ottt b et b et e et s e e et e sbesbe st e bt e b e e e e e e 656
M.L.D. Wong, S.K. Ting, A.K. Nandi

Multi-Modal Deformable Medical Image RegGISTration ...........ccccvciviiiiiie i e 661
C. Fookes, S. Sridharan

Object Tracking using Multiple Motion Modalities...........cccvviieiriiiiiiere s 670
S. Denman, C. Fookes, S. Sridharan, V. Chandran

Adjusted Training of HMM models for Slovak Speech Recognition SyStem..........c.ccoevvirniiincincnens 680
J. Kacur

Scene Invariant Crowd Counting for Real-Time SUrveillance ... 685

D. Ryan, S. Denman, C. Fookes, S. Sridharan

Using Noise Reduction in Mode Selection and Pitch Search ... 692
L. Laaksonen, A. Ramo

A Modeling Component for SSF based Network Simulation Package..........c.ccoccvvveievenivesnsie e 698
S. Yoon, S. Kim

Effect of Background Noise on the SNR Estimation of Biometric Parameters in Forensic

] LT LT g (=T edo o T o] o PSS 704
F. Beritelli

Experimental investigation of Signal-to-Noise Ratio Gain and Stochastic Resonance For
Filtered Signals in Static NONIINEAITHIES .........ccoiiiiiie e 709
A. Davidovic, E.H. Huntington, M.R. Frater



Iterative Clustering Approach for Text Independent Speaker Identification using Multiple
o= LU PSRN 714
A. Revathi, Y. Venkataramani

POSTER SESSION 6- COMMUNICATION SYSTEMS 3

Methods of Detection and Analysis 0f UMTS SIgNalS ........ccociiiiiiiiiiii e 720
P. Skokowski, J. Lopatka

Monopulse Antennas for RAdar SEEKETS ..o e 726
P. Gajewski, W. Kolosowski, J. Lopatka, A. Jeziorski

Mobile Node Tracking in an Ad Hoc Network Using Double Time Difference of Data
Arrival and Kalman FIlEIING .......ooiiiii ettt et sneere e enee s 730
H.Y. Zhang, J. Li, M. Bialkowski, G. Einicke, J. Homer, F. Wang

Performance of Coded Multi-hop Ad-hoc Networks in OFDM Wireless Environments ............c.ccoeeeee. 734
M.M. Abdellatif, S.A. Zummo

Power Aware Wireless Receiver Design Utilizing Carrier Sensing Based on Cross-
(7] ¢ =1 F- L1 [0] [ RO OPSUR 739
l. Lee, Y. Kim, S. Lee

Relay Selection Utilizing Power Control for Decode-and-Forward Wireless Relay

INEEWOTKS ..ttt ettt b ettt b et E e bt e b e e b e e e bt eb e e e b e e be e e b e ebe e eEe e b e e e b e abe e et e abe e ebesbe e ebenran 741
Y. Zhang, Y. Xu, Y. Cai
Securing Wireless Mesh Networks with Ticket-Based Authentication ..........cc.cccccevvievinininsesiecicse e, 746

S. Qazi, Y. Mu, W. Susilo

Wireless Interactive System for Patient Healthcare Monitoring using Mobile Computing
DBVICES . .. ittt b e b e be b e e bt ebe e be e be et te et e e b e e he e beeAbeeheeeheeebe e be e beehbeetbeateenbeenreereeneenaes 756
M. Ros, M. D'Souza, A. Postula

On the Spatial Localization of a Wireless Transmitter from a Multisensor Receiver .............ccccccoeenene. 762
G.N. Dickins, R.A. Kennedy

Author Index





