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Program

Tutorial

Lattices have been an indispensable tool in information theory since Shannon's landmark 1949 paper on the capacity of the AWGN
channel. Lattices are mathematical objects; regular arrangements of points in space. In the last twenty-five years, lattices have
moved from being a useful theoretical auxiliary to a central building block in high-gain and capacity-achieving codes and optimal
quantisers in a wide range of scenarios. This tutorial will teach foundational concepts in lattice theory. Theoretical ideas will be
illustrated with applications in signal processing and communications.

Theory: lattices and the geometry of numbers, packings and coverings, root
lattices, their duals and other important lattices.

Algorithms: lattice reduction, Euclidean algorithms, sphere decoding.

Applications: channel codes, quantisers, frequency estimation, blind detection, timing recovery.

(This tutorial is based on a course that was taught at the Institute of Telecommunications in the Vienna University of Technology
over their Summer Semester, 2012, while the presenter was on sabbatical there.)

Plenary 1

Poster 1

Optimal Multiuser Detection in a Cooperative Two-Cell Network
Rajitha Senanayake (University of Melbourne, Australia); Phee Lep Yeoh (University of Melbourne,
Australia); Jamie Evans (Monash University, Australia)
pp. 1-6

Near Field Broadband Beam Space Antenna Array Processor for Multiple Interference Canceler
Md Rakibul Islam (University of New South Wales, Australia); Mark C Reed (UNSW Canberra,
Australia)
pp. 7-12

On Complex LLL Algorithm for Integer Forcing Linear Receiver
Amin Sakzad (Monash University, Australia); J Harshan (Monash University, Australia); Emanuele
Viterbo (Monash University, Australia)
pp. 13-18

Impact of Channel Estimation Error on Secure Transmission Design
Biao He (The Australian National University, Australia); Xiangyun Zhou (The Australian National
University, Australia)
pp. 19-24

Computational Complexity Reduction in Taguchi Method Based Joint Optimization of Antenna
Parameters in LTE-A Networks

Yongfeng Diao (Massey University, New Zealand); Xiang Gui (Massey University, New Zealand);
Min Zhang (Alcatel-Lucent, New Zealand); Aaron Dow (Alcatel-Lucent, New Zealand)
pp. 25-30

Decoder-Aided Synchronization for Multiuser CDMA Systems
Jeewani Kodithuwakku (University of South Australia, Australia); Nick A Letzepis (University of
South Australia, Australia); Alex Grant (University of South Australia, Australia); Robby G.
McKilliam (University of South Australia, Australia)
pp. 31-36

Repeat-Accumulate Codes for Block-Fading Channels
Rajan Kadel (University of South Australia, Australia); Gottfried Lechner (University of South
Australia, Australia)
pp. 37-42

Ultra-low delay lossy audio coding using DPCM and block companded quantization
Gediminas Simkus (Helmut Schmidt University & Building H3, Germany); Martin Holters (Helmut-
Schmidt-University, Germany); Udo Zölzer (Helmut-Schmidt-University Hamburg, Germany)



pp. 43-46

Connectivity of Three Dimensional Wireless Sensor Networks Using Geometrical Probability
Zubair Khalid (The Australian National University, Australia); Salman Durrani (The Australian
National University, Australia)
pp. 47-51

Talks 1

A New Cross-Layer User Scheduler for Delay and Symbol Error Probability in Wireless
Multimedia Relay Networks

Malcolm A. Egan (The University of Sydney, Australia); Phee Lep Yeoh (University of Melbourne,
Australia); Maged Elkashlan (Queen Mary, University of London, United Kingdom); Iain B. Collings
(CSIRO, Australia)
pp. 52-57

The State-Dependent Degraded Broadcast Diamond Channel
Min Li (Macquarie University, Australia); Osvaldo Simeone (New Jersey Institute of Technology,
USA); Aylin Yener (Pennsylvania State University, USA)
pp. 58-63

Optimal Estimation of TOA in the TDOA Problem
Julian Sorensen (Defence Science Technology Organisation, Australia)
pp. 64-68

Plenary 2

Poster 2

Performance of quickest spectrum sensing over various fading channels
Effariza Hanafi (University of Canterbury, New Zealand); Philippa A. Martin (University of
Canterbury, New Zealand); Peter J Smith (The University of Canterbury, New Zealand); Alan J
Coulson (Industrial Research Ltd, New Zealand)
pp. 69-74

Analysis of Compute-and-Forward with QPSK in Two-way Relay Fading Channels
Tao Huang (University of New South Wales, Australia); Jinhong Yuan (University of New South
Wales, Australia); Tiffany Jing Li (Lehigh University, USA)
pp. 75-80

Power Allocation in OFDM Cognitive Radio Relay Networks with Average Interference
Constraints

Shashika Biyanwilage (University of Western Sydney, Australia); Upul Gunawardana (University of
Western Sydney, Australia); Ranjith Liyanapathirana (University of Western Sydney, Australia)
pp. 81-86

Fault-tolerant Stochastic Routing for Wireless Sensor Networks with Unreliable Links
Udara Sadathana Wijetunge (University of South Australia, Australia); André Pollok (University of
South Australia, Australia); Sylvie Perreau (University of South Australia, Australia)
pp. 87-92

FSO/RF correlation measurement and hybrid system hidden Markov model
Afsana Khatoon (UniSA, Australia); William G Cowley (University of South Australia, Australia);
Nick A Letzepis (University of South Australia, Australia)
pp. 93-98

A Polarimetric Line-of-Sight Channel Model for MIMO Satellite Communications
Nicholas Lawrence (University of South Australia, Australia); Linda M. Davis (University of South
Australia, Australia); David Haley (University of South Australia, Australia)
pp. 99-104



Optimal SNR-based Coverage in Poisson Cellular Networks with Power Density Constraints
Tharaka Samarasinghe (Monash University, Australia); Hazer Inaltekin (Antalya International
University, Turkey); Jamie Evans (Monash University, Australia)
pp. 105-110

Modified Semi-orthogonal User Scheduling Scheme with Optimized User Selection Parameter
Meng Wang (University of Melbourne, Australia); Feng Li (University of Melbourne, Australia);
Jamie Evans (Monash University, Australia)
pp. 111-115

Talks 2

Multi-speaker Beamforming for Voice Activity Classification
Thuy Tran (University of South Australia, Australia); William G Cowley (University of South
Australia, Australia); André Pollok (University of South Australia, Australia)
pp. 116-121

Adaptive Symbol-Rate Free-Space-Optical Communications
William G Cowley (University of South Australia, Australia); Khoa D. Nguyen (University of South
Australia, Australia); Dirk Giggenbach (German Aerospace Center, Germany)
pp. 122-127

Plenary 3

Poster 3

Statistically Robust Cognitive Radio Beamforming
Sudhir Singh (Industrial Research Ltd., New Zealand); Paul D Teal (Victoria University of
Wellington, New Zealand); Pawel A. Dmochowski (Victoria University of Wellington, New Zealand);
Alan J Coulson (Industrial Research Ltd, New Zealand)
pp. 128-133

Analysis of Self-het OFDM Enhancements for 60 GHz Indoor RF Channels
Nirmal Fernando (Monash University, Australia); Yi Hong (Monash University, Australia); Emanuele
Viterbo (Monash University, Australia)
pp. 134-139

Performance of Multi-mode Transmission with Finite Rate Feedback in MIMO Broadcast
Systems

Nikeeth Ramanathan (University of Melbourne, Australia); Feng Li (University of Melbourne,
Australia); Margreta Kuijper (University of Melbourne, Australia); Jamie Evans (Monash University,
Australia)
pp. 140-145

Frequency Offset Compensation in Physical-Layer Network Coding Systems
Ying Chen (University of South Australia, Australia); David Haley (University of South Australia,
Australia); Quoc Bao Nguyen (University of South Australia, Australia)
pp. 146-151

Puncturing Optimization Algorithm and its Applications in Free Space Communications
Muhammad Nasir Khan (University of South Australia & Institute for Telecommunication Research,
Australia); William G Cowley (University of South Australia, Australia); Khoa D. Nguyen (University
of South Australia, Australia)
pp. 152-157

Comparison of Coding Strategies for the Block Fading Erasure Wiretap Channel
Anuradha Wickramasooriya (University of South Australia, Australia); Ingmar Land (University of
South Australia, Australia); Ramanan Subramanian (University of South Australia & Institute of
Telecommunications Research, Australia)
pp. 158-163



Transmitter Optimization for the Network MIMO Downlink with Finite-Alphabet and QoS
Constraints

Min Li (Macquarie University, Australia); Chunshan Liu (Macquarie University, Australia); Stephen
Hanly (Macquarie University, Australia); Iain B. Collings (CSIRO, Australia)
pp. 164-169

A Multi-hop Bidirectional Relay Selection Scheme Based on Viterbi Algorithm
Qimin You (The University of Sydney, Australia); Zhuo Chen (CSIRO ICT Centre, Australia);
Yonghui Li (University of Sydney, Australia)
pp. 170-174




