Proceedings

1997 IEEE

International Symposium on
Information Theory

Maritim Hotel and Congress Center
Ulm, Germany

June 29 - July 4, 1997

Sponsored by The information Theory Society of
The Institute of Electrical and Electronice Engineers

Page 1 of 23 SAMSUNG EXHIBIT 1011



Proceedings 1997 IEEE International Symposium on Information Theory

Copyright and Reprint Permission: 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 page, provided the per-copy fee indicated in the code is
paid through Copyright Clearance Center, 222 Rosewoed Drive, Danvers, MA 01923. For other copying,
reprint or republication permission, write to IEEE Copyrights Manager, IEEE Service Center, 445 Hoes
Lane, P.O. Box 1331, Piscataway, NJ 08855-1331. All rights reserved. Copyright ©1997 by the Institute
of Electrical and Electronics Engineers, Inc.

IEEE Catalog Number: 97CH36074

ISBN: 0-7803-3956-8 Softbound Edition
0-7803-3957-6 Casebound Edition
0-7803-3958-4 Microfiche Edition

Library of Congress: 72-179437

Additional copies of this publication are available from

IEEE Service Center

445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08854-1331
1-800-678-IEEE

Page 2 of 23



Table of Contents

Plenary Session I

The Way to the Proof of Fermat’s Theorem — Frey, G. .....oi i i ce i eeeeen, 1
Shannon Lecture I

Information Theoretic Methods in Probability and Statistics — Csiszar, I. ........ .. ... .. ... ... 2
Plenary Session II

Practical Implementations of Cryptography — Landrock, P. ......... .. ... i 3
Shannon Lecture 11

Back from Infinity: A Constrained Resources Approach to Information Theory — Ziv. J. .................. 4
Plenary Session III

Source Coding in Multimedia — Rabiner, L.R. ... ... . i 5
Session MOAM1 Iterative Decoding

A General Algorithm for Distributing Information in a Graph — Aji, S.M. and McEliece, R.J. ............. 6
Soft-Input Soft-Output Building Blocks to Construct and Iteratively Decode Code Networks —

Benedetto, S. and Montorsi, G. .......unintnentnteteenuuraat ittt i ia i 7
Serial Concatenated Trellis Coded Modulation with Iterative Decoding —

Benedetto, S., Divsalar, D., Montorsi, G., and Pollara, F. ........ ... o 8
On the Performance of Recursive Decoding Schemes — Soljanin, E. and Urbanke, R. ...................... 9
Hybrid Concatenated Codes and Iterative Decoding — Divsalar, D. and Pollara, F. ...................... 10
Simultaneous Decoding and Phase Synchronization Using Iterative " Turbo” Decoding — Wiberg, N. ..... 11
Approaching Shannon’s Capacity Limit by 0.27 dB Using Hamming Codes in a

“Turbo’~-Decoding Scheme — Nick!, H., Hagenauer, J., and Burkert, F'. .............. ... 12
Session MOAM2 Combinatorics and Sequences

Modularity Properties of Graph Entropy — Korner, J. and Simonyi, G. .............. ...l 13
Correlation Attacks on Stream Ciphers Using the Lempel-Ziv Algorithm ~- Penzhorn, W.T. .............. 14
Pseudoredundant Measurements in Nonlinear Mappings — Arndt, C. and Loffeld, O. ..................... 15
On Higher Order Autocorrelation Properties of Golay Complementary Sequences — Braun, V. ........... 16
Design of Sequences of L.I.D. p-ary Random Variables — Kohda, T. and Tsuneda, A. ..................... 17
Multiple Packing of Euclidean Sphere — Blinovsky, V. ... ... 18
Enumeration of Rare Events, Pyramid and Ball Cubic Lattices — Krichevskii, R.E. and Potapov, V.N. ...19
On Efficient Inversion in Tower Fields of Characteristic Two — Fan, J.L. and Paar, C. ................... 20
Data-Punctuated Token Trees — Berlekamp, E. and Hekuis, P. ............o i, 21

Session MOAMS3 Multi-User Channels
Arbitrarily Varying Multiple-Access Channels Part I. Ericson’s Symmetrizability is Adequate,

Gubner’s Conjecture is True. — Ahlswede, R.and Cai, N. ......ocoiiiiiiiiiiiiii i 22
Arbitrarily Varying Multiple-Access Channels Part II. Correlated Sender’s Side Information,

Correlated Messages, and Ambiguous Transmission — Ahlswede, R. and Cai, N. .................... ... 23
Approximating the Qutput of the Multiple Access Channel — Steinberg, Y. ...t 24
A New Perspective to AWGN Multi-Access Channels — Shu, L. ... ... i 25
Generalized Time Sharing for Multiple Access Channels — Rimoldi, B. .......... ... .. ... ... .. .. 26
Optimal Power Allocation over Parallel Gaussian Broadcast Channels — Tse, D.N. ...................... 27

VII

Page 3 of 23



The Capacity Region of Broadcast Channels with Memory — Goldsmith, A. and Effros, M. .............. 28
A 2-D Weighing Procedure for Two-Way Communication — Schalkwijk, J.P.M. and Meeuwissen, H.B. ... 29
Tterative Multi-User Decoding for Asynchronous Users — TarkOy, F. ... .. oo 30

Session MOAM4 Communication Networks
Buffer Occupancy of Statistical Multiplexers with Periodic Interchangeable Traffic in ATM Networks —

Yu, Z. and McEHece, R.J. .. o i i e e e e e e e 31
Transmission of Messages Using Parallel Servers: Asymptotic Approach — Vvedenskaya, N.D. ........... 32
Large Deviations Analysis of MMPP/D/1 Queueing — Nakagawa, K. ...............oi i ina.., 33
An Independent Window-Access Scheme for an Input-Buffered Fast Packet Switching Fabric —

Liu, Y.-S., Liu, Z.-J., and Hu, Z. oo it e e e i e 34
A New Toroidal Muiti-Dimensional Network — Lee, L.L. and Centeno Filho, A.J. .......... ... ... ... 35
A Distributed Optimal Routing Strategy Based on Estimation of the OD Matrix — Adibniya F. ......... 36
Events with Exponentially Vanishing Probability have Exponentially Growing Waiting Time —

AlOet, P o e e e 37
Information Aging — Daneshgaran, F. and Mondin, M. ... ... .. . 38

Session MOAMS  Sequences
Greedy Algorithms for the Shortest Common Superstring That are Asymptotically Optimal —

Frieze, A. and Szpankowski, W. ... . e e e 39

Large Linear Complexity Sequences over Zg — Martinsen, HM. ... ... . i 40

Periodic Binary Sequences with the ” Trinomial Property” — Golomb, SW. and Gong, G. ................ 41

On the Classification of Binary Sequences of Period 2" — 1 with Ideal Autocorrelation —

No, J.-8., Lee, H.-K., Chung, H., Yang, K., and Song, H-Y. ... ... 42

On Cyclic Goppa Codes and Sequence Designs — Moreno, O. ... .. iiiiiiiii ittt nanns 43

Correlations of Pseudo-Generalized Geometric Sequences — Sun, W. and Yang, Y.X. ...........cooovne.t. 44

The Distribution of the Degree of Minimum-Degree Low-Weight Parity-Check Polynomials —

KON, G, oot e e e e e e 45

Session MOAM6 CDMAI

Carrier Suppressed RAKE Receiver Operation for CDMA Cellular Communications — Kong, N. ......... 46

Maximum Number of Users of a Random Signatures CDMA System with Adaptive Array Receivers

over Multipath Fading Channel — Rapajic, P. and Kennedy R. ........ .. ... ..o i, 47

On Coherent Reception of Up-link Transmitted Signals in the DS-CDMA System —

Jimenez, A. and Zigangirov, K.Sh. ... o e 48

A Multistage Detector for Synchronous Code-Division Multiple-Access —

Louichon, F. and Georghiades, C.N. ... ... e 49

Whitening Sequences in DS Spread Spectrum Communication —

Hovakimyan, K.S. and Khachatrian, G.H. ... ... . e 50

MMSE Reception of DS-CDMA for Frequency-Selective Fading Channels —

Miller, S.L., Honig, M.L., Shensa, M.J., and Milstein, LB. ... ... .. i, 51

Complexity-Constrained Maximum-Likelihood Detection in Multiuser CDMA —

Rasmussen, L.K., Lim, T.J., and Aulin, T M. .. .. e et eaees 52

(L,K) CDMA/ALOHA Multiple-Access System — Alrumaih, R.M. and Alsugair, A.A. ................... 53
VI

Page 4 of 23



Shannon-Based Capacity Estimations of Future Microcellular Wireless Communication Systems —
Hammerschmidt, J.S., Hasholzner, R., and Drewes, C. ....... ..o i, 54

Session MOAMY7 Quantization I

Asymptotic Performance of Vector Quantizers with the Perceptual Distortion Measure —

Li, J., Chaddha, N. and Gray, R. M. ... .. i it e ettt ettt eaeaaenns 55
Lattice Labeling Algorithms for Vector Quantization — Wang, C., Cao, H.Q., Li, W., and Tzeng, K.K. ...56
Context-Based Entropy Coding of VQ Indexes — Wu, X., Wen, J.,and NG, W. ........... ... ... 57
Entropy Coded Successively Refinable Uniform Threshold Quantizers —

Brunk, H., Jafarkhani, H., and Farvardin, N. ... ... . i e 58
Quantization of Both Stationary and Nonstationary Gaussian Sources with Voronoi Constellations —

Pépin, C., Belfiore, J.-C., and Boutros, J. ... ...ttt et 59
Polar Quantization Revisited — Neuhoff, D.L. . ... . e 60
Low-Complexity Waveform Coding via Alphabet and Sample-Set Partitioning —

Said, A. and Pearlman, W. A, .. i i e e e i e 61
Structured Spherical Codes for Gaussian Quantization — Hamkins, J. and Zeger, K. ..................... 62
Session MOAMS8 Compaction Methods

The Imaginary Sliding Window — Ryabko, B. ....... P 63
Context-Tree Weighting for Text-Sources — Volf, PLAJ. ... ... i i 64
Estimation of Escape Probabilities for PPM Based on Universal Source Coding Theory —

Aberg, J., Shtarkov, Yu, M., and Smeets, B.J. M. . ...oiiiiiiiiiiiii ittt 65
Ordering the Probabilities of an Unknown Discrete Memoryless Source — Sayir, J. and Ernst, T. ......... 66
Two Results in Text Compression Algorithms — Wong, L., Wei, V.K., and Yeung, RW. ............. ... 67
Live-and-Die Coding for Binary Piecewise I.I.D. Sources — Willems, F. and Krom, M. ................... 68
Lossless Volume Compression Using a Variation of Lempel-Ziv 77 — Chow, J. and Berger, T. ............ 69
Universal Probability Assignment in the Class of Two-Sided Geometric Distributions —

Merhav, N., Seroussi, G., and Weinberger, M.J. ... ... . . i 70
Optimal Prefix Codes for Two-Sided Geometric Distributions —

Merhav, N., Seroussi, G., and Weinberger, M.J. ... ... . i i it iai e 71

Session MOPM1 Signal Theory

Error-Free Filtering of Entropy-Regular Process against a Background of Entropy-Singular Noise —

Pinsker, M.S. and Prelov, V.V, o i i i it e e e 72
Sensitivity of the Rate-Distortion Function of Stationary Continuos-Time Gaussian Processes to
Non-Gaussian Contamination — Pinsker, M.S., Prelov, V.V., and Verdd, S. ............cooiiiiiiiinin 73
Robust Estimation of Point Process Intensity Features Using k-minimal Spanning Trees — v
Hero, A.O. and Michel, O. ... . i i e et ettt et s a e neaes 74
Making MLSD-Decisions on Some Individual Symbols in a Sequence by Thresholding the
Matched Filter Output — Odling, P., Eriksson, H.B., and Borjesson, P.O. ..., 75
Limitations of the Gaussian Model for Radar Signals — Nayebi, M.M. and Aref, MR. ................... 76
Nonlinear ECG Filtering by Group Normalized Wavelet Packets —
Zhuoer, S., Zheng, B., Licheng, J.,and Kun, M. .. ... ... . i 77
Estimation of Sampling Jitter Variance using Autocorrelation Function and Higher Order Statistics —
Guerrero, A.P., Tourneret, J.-Y., and Aakvaag, N. ... . .. i i 78
IX

Page 5 of 23



New Results on the Expected Number of Maxima in the Normal Process Envelope —

Nader-Esfahani, S. and Abdi, A. ..o e 79
On Algebraic Properties of Selfreciprocal Polynomials and of Daubechies Filters of Low Order —
Klappenecker, A. ... e e 80

Session MOPM2 Bounds on Codes

Linear Programming Bounds for Codes in Infinite Projective Spaces —

Boyvalenkov, P., Danev, D., and Mitradjieva, M. . .. .. . . . . e 81
An Improved Serre Bound for Elementary Abelian Extensions of Fy(z) and the Generalized

Hamming Weights of Duals of BCH Codes — Moreno, O., Pedersen, J.P., and Polemi, D. ................ 82
Information-Theoretic Bounds on Trellis Complexity of Nonlinear Codes — Reuven, 1. and Be’ery, Y. .... 83
On Upper Bounds for the Distance of Codes of Small Size — Krasikov, I. and Litsyn, S. .................. 84
Improved Bounds for Ternary Linear Codes of Dimension 7 — Gulliver, T.A. and Ostergérd, PRJ. ......8
On the Minimal Words of the Primitive BCH Codes — Borissov, Y. and Manev, N.L. .................... 86
Some New Bounds for Q-ary [n, k,d] Codes — Ma, X. and Wang, X. .........cciiiiiiiiiiiiiiiannninn... 87
Session MOPM3 Cryptology I

The Intrinsic Conditional Mutual Information and Perfect Secrecy — Maurer, U. and Wolf, S. ............ 88
The Optimal Linear Worst-Case Information Rate — van Dijk, M. ... ... ... it 89
MDS Secret Sharing Schemes Secure against Cheaters — Okada, K. and Kurosawa, K. ................... 90
Smoothing Probability Distributions and Smooth Entropy — Cachin, C. and Maurer, U. ................. 91
High Rate Reconciliation — van Dijk, M. and Koppelaar, A. ... ... .. i i 92

On the Entropy Bound for Optimum Homophonic Substitution — da Rocha Jr., V.C. and Massey, J.L. ...93
Decreasing Redundancy of Homophonic Coding — Ryabko, B. and Fionov, A. .................... ... .. 94
New Authenticated Key Distribution Scheme and Secure Broadcast Scheme — Xu, S.-b. and Wang, X.-m. 95

Session MOPM4 Coded Modulation I

Bit-Interleaved Coded Modulation — Caire, G., Taricco, G., and Biglieri, E. ............................. 96

Bandwidth-Efficient Trellis-Coded Modulation Schemes with Prescribed Decoding Delay —

Li, Q. and Rimoldi, B. ... e e 97

Trellis Matched Codes for Partial Response Channels — Uchda Filho, B.F. and Herro, M.A. .............. 98

Code Partial Response CPFSK with Ring Convolutional Codes — Remlein, P. ........................... 99

Analysis and Design of Trellis Codes Optimized for a Binary Symmetric Markov Source with

MAP Detection — Kroll, J.M. and Phamdo, N. .. .. i i i e 100

Unequal Error Protection Scheme Using Several Convolutional Codes —

Matsunaga, M., Asano, D.K., and Kohno, R. ... ... 101

Performance of Coded Modulation Schemes Using Multiple Transmit Antennas — Ramésh, R. .......... 102

Multilevel Coding for Peak Power Limited Complex Gaussian Channels —

Miller, R.R., Wachsmann, U.; and Huber, J.B. ... . . it ittt i it 103

Session MOPMS5 Parallel and Serial Concatenation

On Optimal Power Allocation for Turbo Codes — Duman, T.M. and Salehi, M. ....... e, 104

On the Ensemble Performance of Turbo Codes — Telatar, E. and Urbanke, R. .......................... 105

Serial Concatenation of Interleaved Codes: Performance Analysis, Design and Iterative Decoding —

Benedetto, S., Divsalar, D., Montorsi, G., and Pollara, F. ........ .. i, 106
X

Page 6 of 23



Active Distances and Cascaded Convolutional Codes —

Host, S., Johannesson, R., Zigangirov, K.Sh., and Zyablov, V.V. ... ... ... ... . . .. 107
On the Distribution of the Qutput Error Burst Lengths for Viterbi Decoding of Convolutional Codes —
Host, S., Johannesson, R., Zigangirov, D.K., Zigangirov, K.Sh., and Zyablov, V.V. ...................... 108
New Turbo-Like Codes — Loeliger, Ho-A. .. o i i i i e e e e e it eas 109
Serial Concatenation of Convolutional Code and Low Rate Orthogonal Convolutional Code —

Li, Joand Imal, H. oo i e e 110
Graph Theoretic Construction of Generalized Product Codes — Guinand, P.S. and Lodge, JH. ......... 111
Multilevel Turbo Coding with a Short Latency — Herzberg, H. .. ... .. . . i i, 112
Session MOPM6 Code Constructions

Good Error-Correcting Codes Based on Very Sparse Matrices — MacKay, D.J.C. ...........ciiviiilt, 113
Some Geometric Constructions of Optimal Quaternary Codes — Hill, R. and Lizak, P. .................. 114
Error Correction for Semiconductor Memories — Tolhuizen, L. and Baggen, S. ..................ooiaue 115
Some New Extremal Self-Dual Codes with Length 58 — Buyuklieva, S. ............... .. .o, 116
Spectral Techniques for Expander Codes and Generalized Cyclic Codes —

Lafferty, J.D. and Rockmore, BN, .. i i i i i it i et e e e s 117
Superimposed Codes are Almost Big Distance Ones — Fiiredi, Z. and Ruszinké, M. ..................... 118
Three New Binary Linear Codes — Boukliev, I. .. ... .o e 119

Session MOPMY7 Frequency Hopping and Multicarrier Systems

Forward Error Correction with Reduction of Peak to Average Power Ratio of

QPSK Multicarrier Signals — Ochiai, H. and Imai, H. .....ooo i it 120
Time-Limited Waveforms for OFDM-CDMA in a Multipath Fading Channel — Drakul, S.L. ............ 121
Algorithms for Carrier Acquisition for QAM Counstellations — Preston, J. and Georghiades, C.N. ........ 122

Two-Dimensional Pilot-Symbol-Aided Channel Estimation — Hoeher, P., Kaiser, S., and Robertson, P. ..123
Soft Handoff Technique for Mobile Multi-Carrier CDMA Systems — Atarashi, H. and Nakagawa, M. ....124

A Class of Frequency-Hop Patterns — Sarwate, D.V. and Losada, D.A. ......... ... ... i, 125
A Class of Frequency Hop Codes with Nearly Ideal Characteristics for Multiple-Target Recognition —
Moreno, O. and Marid, S, ... . . i i i e e e e 126
A Class of Frequency Hop Codes Using Only Three Frequencies —

Moreno, O., Marié, S., and Corrada, C.J. . oot e e 127
Mismatched Frequency Hopping Sequences for Radars and Sonars —

Zejak, AJ., Simié, 1.S., and Dukié, M. L. .. . e 128
Session MOPMS8 Channels with Feedback

Coding for Channels with Low Rate Noiseless Feedback — Bargh, M.S. and Schalkwijk, JP.M. ......... 129
On the Cover’s Conjecture of Gaussian Feedback Capacity — Yanagi, K. ........ooviuiiiinnnnneneannn.. 130

A Sequential Strategy for the Two-User Noiseless Binary Adder Channel with Feedback — Kramer, G. ..131
The AVC with Noiseless Feedback and Maximal Error Probability: A Capacity Formula with a

Trichotomy — Ahlswede, R. and Cai, N. ........... f e e e e vt e e 132
Fast Iterative Coding for Feedback Channels — Ooi, J.M. and Wornell, GW. ............cooviiiiiiinn. 133
Reliability and Throughput Analysis of ARQ Schemes in Burst Error Channels — Zepernick, H.-J. ...... 134
The Value of Adaptive Questions in Generalized Mastermind — Roche, J.R. ............................ 135

Experimental Study of Ants Numerical Aptitude Based on the Ideas of the Information Theory —

XI

Page 7 of 23



Ryabko, B. and Reznikova, Z. . ...t iiiiitiiiiiitiiintt ettt anranetneaterassrnnsonnsons 136

Session TUAMI1 Recording & Line Codes I
Reduced Complexity MLSD Algorithms for Multi-Track Magnetic Recording Systems —

Kurtas, E., Proakis, J.G., and Salehi, M. ... . i it it it ittt 137

Multi-Track Codes for Magnetic Recording Systems with Servo Positioning Errors —

Kurtas, E., Proakis, J.G., and Salehi, M. ... ... i i e 138

Channel Capacity of M-ary Multitrack Runlength Limited Channels — :

Vasic, B.V., McLaughlin, S.W., and Milenkovic, O. ... ... i i i it ieciren it eeen, 139

Lower Bounds on the Anticipation of Encoders for Input-Constrained Channels —

Ruckenstein (Sadeh), G. and Roth, R M. ... .. 140

Effects of Finite-Precision Arithmetic in Enumerative Coding —

Schouhamer Immink, K. A, and Janssen, A. ... .. i e ettt 141

Power Spectral Density of Multitrack (0,G/I) Codes — Milenkovié, O. and Vasié, B. .................... 142

Enumerative Huffman Coding — van der Walt, W. and Ferreira, H.C. ...... ... ... ..ot 143

On the Construction of Constrained Codes Employing Sequence Replacement Techniques —

van Wijngaarden, A.J. and Schouhamer Immink, K.A. ... . . e 144
" The Approximate Eigenvector Associated with a Modulation Code — Hollmann, HD.L. ................ 145

Session TUAM2 Communication for Fading Channels I

Space-Time Codes for Wireless Communication — Calderbank, A.R., Seshadri, N., and Tarokh, V. ...... 146
Decision Feedback MLD for CTDMA System — Wu, Y., Darnell, M., and Fan, P. ....................... 147
An Adaptive Projection Receiver for Asynchronous Coded CDMA —

Schlegel, C., Alexander, P., and ROy, S. .. ... e e e 148
Modeling and Undetected Error Performance of Diversity Channels —

Swarts, F., Coetzee, C.S., and Ferreira, H.C. ... .. .. . . it 149
A Broadcast Strategy for the Gaussian Slowly Fading Channel — Shamai (Shitz), S. .................... 150
Performance of Joint Spatial and Temporal Multiuser Detection Using Adaptive Array Antenna in

both Transmitter and Receiver for DS/CDMA — Kohno, R. and Ishii, N. ................oiiiia, 151
A Two-Stage SPRT-Based Acquisition Scheme for CDMA Wireless Communication Systems —

Lin, J-C. and Wel, Co-H. ... et i et e e et ettt e et et 152
Multiple-Antenna Transmission with Partial Side Information — Narula, A. and Trott, M.D. ............ 153

Cooperative Signal Reception and Down-Link Beam Forming in Cellular Mobile Communications —
Asakura, H. and Matsumoto, T. ... ...t iioe i i i ettt s e b e 154

Session TUAM3 Identification and Generation of Randomness
On Maximum Number of Probability Measures on Finite Set Separated in L1 Metrics —

Bassalygo, L.A. and Burnashev, M.V. ... . 155
Identification of Messages and Identifying Zeroes of a Function — Kleinewaechter, C. ................... 156
Common Randomness and Secret Key Generation with a Helper — Csiszar, I. and Narayan, P. ......... 157
Random Number Generation with Cost by an Interval Algorithm — Hoshi, M. and Han, T.S. ........... 158
Some Estimates of the Average Number of Guesses to Determine a Random Variable —

Dragomir, S.S. and Boztag, S. .. ... o i e e 159
Elementary Forward Error Control for Identification Codes — van der Meulen, E.C. and Csibi, S. ....... 160

Finite-Memory Hypothesis Testing with Semi-bounded Likelihood Ratio —

XII

Page 8 of 23



Koplowitz, J. and Kulkarni, S R. .. ... i 161
Joint Source-Channel Coding and Guessing — Arikan, E. and Merhav, N. .............................. 162

Information Reconstruction Using Minimum Number of Erroneous Patterns and Optimization
Problems of Multiple Transmission — Levenshtein, V.I. . ....... ... ... it .....163

Session TUAM4 Coded Modulation II
Approaching the Capacity of the AWGN Channel with Coset Codes and Multilevel Coset Codes —

Borney Jr., G, o e e e 164
Analysis of Power Density Spectra for Coded Modulation — Eier, R. and Kratochwil, K. ................ 165
Trellis Code Construction for the Joint Source-Channel Problem — Belfiore, J.-C. and Guisantes, J.R. x 166
Performance of High Diversity Multidimensional Constellations — Taricco, G. and Viterbo, E. .......... 167
Concordant and Partially Concordant Ring Convolutional Codes for CPFSK —

Ugrelidze, N., Shavgulidze, S., and Chachua, L. ... ... i e 168
A New Signal Constellation for the Hierarchical Transmission of Two Equally Sized Data Streams —

T, A i e 169
Block Coded Modulation Using Two-Level Group Codes over Generalized Quaternion Groups —
Selvakumaran, T.V. and Sundar Rajan, B. ... ..o e e 170
Block Coded Asymmetric PSK Modulation Using Two-Level Group Codes over Dihedral Groups —

Bali, J. and Sundar Rajan, B. ... .. . i e e e e 171
Session TUAMS5 Cryptology II

Aspects of Authentication and Cryptology — Baumer, L. ... ... i i i 172
Codes Combining Error Detection and Authentication — Johansson, T. ....... ... ... ... ... .. ... 173
Hash Codes — Bassalygo, L.A., Burmester, M., Dyachkov, A, and Kabatianskii, G. .................... 174
Fast Authentication Codes Based on Random Polynomial Residue Classes —

Afanassiev, V., Smeets, B., and Gehrmann, C. ............................... e e 175
Large Deviations for Performance Analysis of Signature Authentication —

O’Sullivan, J.A. and Ryleeva, N. ................ e e e e e e e e 176
Large S-Box Design Using a Converging Method — Hendessi, F., Gulliver, T.A., and Sheikh, A UH. ....177
Reconfigurable Feedback Shift Registers — Chan, A.-H. and Médard, M. ............... i iat, 178

An Algebraic Geometric Single Key Cryptosystem Using Stream Ciphers — Dawson, E. and Polemi, D. . 179
Cryptographic Design Based on Cellular Automata — de la Guia-Martinez, D. and Fuster-Sabater, A. .. 180
Session TUAMS6 Rate Distortion Theory

Spectral Entropy, Equivalent Bandwidth and Minimum Coeflicient Rate — Yang, W. and Gibson, J.D. ..181
An Information-Spectrum Approach to Source Coding Theorems with a Fidelity Criterion — Han, T.S. . 182

A Universal Data Compression with Common Side Information — Muramatsu, J. and Kanaya, F. ....... 183
Fixed-Normal Lossy Lempel-Ziv Algorithm — Finamore, W.A. and Pinho, M.S. ........................ 184
A Simplistic, Universal Lossy Source Code — Neuhoff, D.L. and Shields, P.C. ........................... 185
A Type Generator Model for Adaptive Lossy Compression — Zamir, R. and Rose, K. ................... 186
High-Resolution Source Coding for Non-Difference Distortion Measures: The Rate Distortion

Function — Linder, T. and Zamir, R. .. ... . i i i et e e it 187
Complexity Distortion Theory — Sow, D. and Eleftheriadis, A. ...... ... ... ... . . i i .. 188
Data Compression with Noise Suppression: A New Approach —

Torokhti, A., Howlett, P.,, Moran, W., Gray, D., and Elhay, S. ... ... ... . . it 189

XIII

Page 9 of 23



Session TUAM?7 Detection Theory I
A New Method for the Computation of Relative Efficiency (RE) of Detectors —

Seyfe, B., Nikoofar, H.R., and Kahrizi, M. ... .. e 190
Adaptive Reception in Impulsive Noise —

Gonzalez, J.G., Griffith, D.W., Cooper III, AB.,and Arce, G.R. ......... i, 191
Pipelined Sequential Probability Ratio Tests for Hybrid Serial Search —

Hosangadi, G.S. and Baum, C. W . ... e 192
Comparison of Several Receiver Structures for Trellis-Coded GMSK Signals: Analytical and Simulation
Results — Tyczka, P. and Holubowicz, W. ... i i e i et it e ce e 193
Aspects on Detection of Binary Signals on the Rayleigh Fading Channel — Hansson, U. and Aulin, T ... 194
Turbo-Based Multiuser Detection — Moher, M. L. ... . .. e 195
Weak-Signal Diversity Detection in Narrowband Non-Gaussian Noise — Izzo, L. and Tanda, M. ......... 196
On the Equivalence of Single- and Multicarrier Modulation: A New View —

Fischer, R.F.H. and Huber, J.B. ... i e e sttt ettt ini e, 197
M. L. Estimation of Phase and Frequency of MPSK Signals — Taich, D. and Bar-David, 1. .............. 198
Session TUAMS8 Codes over Z,

Type 11 Codes over Z; — Bonnecaze, A., Solé, P., Bachoc, C., and Mourrain, B. ........................ 199
Cyclic Self-Dual Z4-Codes — Pless, V., Solé, P.,and Qian, Z. ... ... ... it 200
All Z, Codes of Type II and Length 16 are Known — Pless, V., Leon, J.S., and Fields, J. ............... 201
All Self-Dual Z4 Codes of Length 15 or Less are Known — Fields, J., Pless, V., and Leon, J.S. .......... 202
Generalized Lee Weights for Codes over Zy — Hove, B. ... .. i 203
On the Minimum Support Weights of Goethals Codes over Z4 — Yang, K. and Helleseth, T. ............ 204
On the Generalized Hamming Weights for Preparata Codes over Z4 — Yang, K. and Helleseth, T. ....... 205
Algebraic-Geometric Codes over Z4 — Shanbhag, A.G. and Kumar, P.V. ................................ 206

Type II Self-Dual Codes over Finite Rings and Even Unimodular Lattices —
Dougherty, S.T., Gulliver, T.A., and Harada, M. ... ... . it 207

Session TUPM1 Neural Networks & Game Theory

Convergence Analysis of Stochastic Pseudo-Gradient Algorithms and Application to Learning in

Feedforward Neural Networks — Tadié, V. and Stankovié, S. ... . v it i 208
Utilisation of an Adaptive Resonance Theory Neural Network as a Genetic Algorithm Fitness

Evaluator — Burton, A.R. and Vladimirova, T. ... ... ot i e 209
Cantonese Phonemes Recognition using Modular Neural Network Approach —

Hui, WM., Liuy, PCK.,and Li, K.C. .......... ... ... .t S 210
State Clustering Method for Solving a Dynamic Jamming Game — Mallik, R.K. ........................ 211
Handwritten Numeral Recognition Using a Sequential Classifier — Lee, L.L. and Gomes, N.R. .......... 212
New Improvements on the Real-Time Recurrent Learning Algorithm — Coelho, PH.G. ................. 213
On Grid Solutions of a Dynamic Jamming Game — Mallik, R.K. and Scholtz, R.A. ..................... 214
On Associative Nets — D’yachkov, A.G. and Rykov, V.V. . . i, 215
Session TUPM2 Recording & Line Codes 11

Irreducible Components of Canonical Graphs for Second Order Spectral Nulls — Kamabe H ........... 216
On Efficient m-ary Balanced Codes — Tallini, L.G. and Vaccaro, U. ....... ...t v, 217

Balanced and RLL Partial Unit Memory Codes — Markarian, G., Honary, B., and Thayananthan, V. ... 218

XIv

Page 10 of 23



A Class of Low-Complexity Line Codes — Fragiacomo, S., Matrakidis, C., and O'Reilly, J.J. ............ 219
A Method to Find Runlength Limited Block Error Control Codes —

Fernandez, E.M.G. and Baldini F., R. ... . i e e e 220
A Block Decodable Line Code for High Speed Optical Communication —

Matrakidis, C. and O’Reilly, J.J. ................... f e e e e e e e e e e 221
On Achieving Frame Synchronization in Guided Scrambling Line Codes —

Lampow-Maundy, H. and Fair, LJ. ... e 222
On the Capacity Region of Write-Unidirectional Memory with Nonperiodic Codes — Fu, F.-W. ......... 223
Session TUPM3 MAP and Iterative Decoding

Map Tailbiting Decoders — Anderson, J.B. and Hladek, S M. ..... .. ... ... ... ... ... o ... 224
On MAP Decoding for Tail-biting Convolutional Codes —

Wang, Y.-P., Ramésh, R., Hassan, A., and Koorapaty, H. ....... ... ... . i i 225
Symbol-by-Symbol MAP Decoding of Convolutional Codes Using Reciprocal Dual Convolutional

Codes — Riedel, S. ..o i e e e ey 226
Turbo-Decoding of Nonbinary Codes — Berkmann, J. and Burkert, F. ... ... ... ... ... .. ... ... 227
Computionally Efficient Turbo Decoding with the Bi-Directional Viterbi Algorithm (BIVA) —

Shoemake, M.B. and Heegard, C. .. ... oottt i i e ettt aaaanons 228
Optimum Soft Output MAP Detector for Coded Multiuser Communications —

Vojcic, B.R., Shama, Y., and Pickholtz, R.L. ....... e e e e e e e e 229
Reduced-Search BCJR Algorithms — Franz, V. and Anderson, J.B. .........oooiiiiiiiiiiiiiiiiiinnnns. 230
Soft Decision MAP Decoding of Binary Linear Block Codes via Global Optimization —

Schiffler, S. and Hagenauer, J. .. ... oot i e e e e e 231
Belief Propagation in Loopy Bayesian Networks: Experimental Results —

Horn, G.B. and McEliece, R.J. ............. e e e e e e s 232

Session TUPM4 Communication for Fading Channels 11
New Insight into the Performance of TCM Schemes over Fast Time-Variant Multipath-Degraded

Faded Environments — Baccarelli, E., Cusani, R.,and Galli,S. ............. ... ... ... ... ... ... ..., 233

Results on Code Design for Transmitter Diversity in Fading —

Fitz, M.P., Grimm, J., and Krogmeier, J.V. .. . . i i i e 234

Trellis Codes for Time-Selective Rician-Fading Channels — Noneaker, D.L. and Frank, C. ............... 235

Analysis of Frequency-Hopped Spread-Spectrum Multiple-Access with M-ary FSK over a

Rayleigh Fading Channel — Wilhelmsson, L. and Zigangirov, K.Sh. ... ... .. ... .. . ... ... 236

A Combined Adaptive Equalizer and TCM-Decoder for Fast Time-Variant 1SI-Degraded Rayleigh

Radio Channels — Baccarelli, E., Cusani, R., Di Blasio, G., and Galli,S. ... ..., 237

Cutoff Rate Performance for Space Diversity Systems in a Correlated Rayleigh Fading Channel

with CSI — Ohtsuki, T. ......................... e e e e e i 238

The Performance of GMSK in Fading and Co- and Adjacent Channel Interference Using the Exact

Interference Distributions — Vigneron, P.J. and Wittke, PH. ... ... . .. . ... i, 239

Error Exponents for Two-Dimensional Time Correlated Flat Fading Channels with Space Diversity

and Channel Estimation — Ahmed, W.K.M. and McLane, P.J. ... ... .. ... .. e, 240

Acquisition-Based Capacity of a DS/CDMA System with Imperfect Power Control in a

Nakagami Fading Channel — Kim, J.Y. and Lee, J.H. ... .. . ittt iiiiieneenenaens 241
XV

Page 11 of 23



Session TUPMS5 Synchronization & Signal Processing

Minimum Energy in Information Transmission — Levitin, L.B. ... ... . . 0 it iiinaninannns * 242
Moving Average Restoration of Band-Limited Signals from Noisy Observations —

Krzyzak, A., Rafajlowicz, E., and Pawlak, M. ... .. .. o 243
Irregular Sampling Theorems for Wavelet Subspaces — Chen, W, Itoh, S., and Shiki, J. ................ 244
On the Asymptotic Behavior of Recursive Maximum Likelihood Estimation for Symbol Timing

Recovery over AWGN Channels — Lu, C.-C. and Wang, W.-S. ... ... ... . . i, 245
I and Q Decomposition of Self Noise in a Clock Recovery System Employing a General Type of

Nonlinearity — Panayirct, E. ..o o 246
A Chaos Model of Finite-Order Markov Sources and Arithmetic Coding — Kanaya, F. .................. 247
Metrics Generated by a Projective Point Set — Gabidulin, E.M. and Simonis, J. ........................ 248
A Tight Upper Bound on Discrete Entropy — Mow, W.H. ... ... . i, 249
Session TUPM6  Algebraic Coding Theory I

Optimized Arithmetic for Reed-Solomon Encoders -— Paar, C. ............iiiiiiiiiiiiiiiii e 250
The Average Binary Expansion of a Reed-Solomon Code is Good for Error Detection — Retter, C.T. ... 251
Linear Codes and the Two-Way Chain Condition — Encheva, S.B. ....... ... ... . ... i, 252
Many Non-Abelian Groups Support Only Group Codes That are Conformant to Abelian

Group Codes — Massey, P.C. ... ... ..o P 253
Cyclic Subcodes of Generalized Reed-Muller Codes —

Moreno, O., Duursma, [.M., Cherdieu, J.P., and Edouard, A. ........ .. . ... . ... .. ... ... ... ... .. ... 254
The Diametric Theorem in Hamming Spaces — Optimal Anticodes —

Ahlswede, R. and Khachatrian, L.H. ... . . . e e e e 255
Code Pairs with Specified Parity of the Hamming Distances — Ahlswede, R. and Zhang, Z. ............. 256
Some New Circuit Codes — Paterson, K.G. and Tuliani, J. ... ... o o s 257
Block Coding Based on a Tree Classifier — Huang, J. and Zhang, L. ............. ... .. ... . ..., 258

Session TUPMT7 Error Correcting Techniques
Reed-Solomon Codes Meet the Error Exponent of the Asymptotic Uniform Symmetric Channel —

Lazic, D.E. and Beth, Th. ... .. o i e e e 259
New Double-Byte Error-Correcting Codes for Memory Systems — Feng, G.-L., Wy, X. and Rao, T.R.N. 260
Improved EVENODD Code — Feng, D., Jin, H., and Zhang, J. ..........c. i iiiiiiiiiniiiiinaan.s 261
Error Propagation in Protocol Stacks — Zorzi, M. and Rao, R.R. ....... .. ... ... oL, 262
Subfield Checking in BCH-Decoding — Tolhuizen, L. ... ... . e 263
Metrics of Error Locating Codes — Kitakami, M., Jiang, S., and Fujiwara, E. ........................... 264
Multilevel Diversity Coding via Successive Refinement — Zamir, R. and Yeung, R. ...................... 265
Conditions on the Optimality of Multilevel Codes — Wachsmann, U. and Huber, J.B. ................... 266

Session TUPMS8 Multi-User Channels and Sources
An Outer Bound for E-Capacity Region of Broadcast Channel Giving a New Outer Bound for

Capacity Region —— Haroutunian, M.E. and Haroutunian, E.A. ... ... .. ... .. ... .. . iiiiiiiiioi., 267

A Framework for Information Inequalities — Yeung, RW. ............ i 268

Korner-Marton’s Zig-Zag Problem for Correlated Memoryless Gaussian Sources — Oohama, Y. ......... 269

Achieving Vertices of the Capacity Region of the Synchronous Gaussian Correlated-Waveform

Multiple-Access Channel with Decision-Feedback Receivers — Varanasi, M.K. and Guess, T. ............ 270
XVI

Page 12 of 23



Asynchronous Slepian-Wolf Coding via Source-Splitting — Rimoldi, B. and Urbanke, R. ................ 271

Sequential Coding of Correlated Sources — Viswanathan, H. and Berger, T. ................ ... .. ... 272
Multiple Description Source Encoding of a Gaussian Random Variable: A Geometric Treatment —

Batllo, J.-C. and Vaishampayan, V. A. ... . i i e e e e e 273
Source Coding Theorem for an Extended Slepian-Wolf System with Two Interactive Decoders —

Yamamoto, H. .. .o e e et 274
Asymptotically Optimum Multiuser Decision Feedback Detection — Varanasi, M K. .................... 275
Session WEAM1 Shannon Theory

Multilevel Distributed Source Coding — Yeung, R.W.and Zhang, Z. .......... ... ... it 276
Maximizing the Entropy of a Sum of Independent Random Variables — Ordentlich, E. .................. 277
Is Maximum Entropy Noise the Worst? — Diggavi, S.N. and Cover, TM. .......... ... ... ... 278
On a Problem about I-Projections — Csiszdr, I. and Finesso, L. .........coo i it 279
Convex Duality and the Value of Side Information — Algoet, P. ..................oo i 280
Asymptotically Optimum Selections in Convex Families — Algoet, P. ... .. ... ... ... ... .. 281
The Equivalence of Optimal Market Gain and Minimax Regret Universal Portfolios —

Cover, T. and Ordentlich, E. ... . i e e ettt e e 282
The Initial Efficiency of Investment for the General Market — Erkip, E. and Cover, TM. ............... 283
Session WEAM2 Convolutional Codes

Some Results on Convolutional Codes over Rings — Johannesson, R., Wan, Z., and Wittenmark, E. ..... 284
Convolutional Codes over Rings and the Two Chain Conditions — Mittelholzer, T. ..................... 285
Trellis-Canonical Generator Matrices for Convolutional Codes — Lin, W., McEliece, R.J., and Xu, M. ...286
Analyzing Convolutional Encoders Using Realization Theory — Allen, B.M. and Rosenthal, J. .......... 287
Determination of Inverses and Syndrome Formers for 2-D Convolutional Encoders —

Koorapaty, H., Dholakia, A., Bitzer, D.L., and Vouk, M.A. ... .. ... . i i, 288
How to Determine Cosets of Convolutional Codes with Least Possible Maximum Zero-Run Lengths —

Hole, K.J. and Ytrehus, @, ... . .ottt it ettt ettt e et e e e e 289
Convolutional Codes for Unequal Error Protection — Chiu, M.-C., Chao, C.-c., and Wang, C.-H. ........ 290
A Construction of Binary BCH Convolutional Codes — Rosenthal, J. and York, E.V. ................... 291

Session WEAMS3 Algebraic Coding Theory II

Quantum Error Correction Via Codes over GF(4) —

Calderbank, A.R., Rains, E.M., Shor, PW., and Sloane, NJ.A. ........................... [ 292
Universal Codes and Unimodular Lattices — Chapman, R.and Solé, P. ............cccoiiiiiiiat. 293
On Adjacent Asymmetric Error Masking (AAEM) Codes — Tallini, L.G. and Bose, B. .................. 294
New Commutative Group Codes — Pellenz, M.E. and Portugheis, J. ...................ooiiiiiiiia.. A295
Array Codes with Progressive Redundancy — Roth, R.M. and Seroussi, G. ................. ...l 296
On the Design of t-EC/AUED Codes — Yang, C.-N. and Laih, C-S. ............ . ... ... oi... 297
Nonexistence Results for Spherical 3-Designs of Small Cardinalities —

Boyvalenkov, P., Nikova, S., and NIKOV, V. .. i i et ettt 298
One Generalization of Goppa Codes — Bezzateev, S.V. and Shekhunova, N.A. .......................... 299

XVII

Page 13 of 23



Session WEAM4 Soft Decoding
Asymptotic Error Performance for Reliability-Based Decoding of Binary Linear Codes —

Fossorier, M.P.C. and Lin, S. ... 300

Not all Nearest Neighbors are Equal in Bounded Distance Decoding — Amrani, O. and Be’ery, Y. ....... 301

An Efficient Information Set Algorithm for Soft-Decision Decoding of Linear Block Codes —

de Barros, D.J. and Dorsch, B.G. ... . 302

Soft Decision Decoding of BCH Codes Using Error Magnitudes —

Reid III; W.J. Joiner, L.L., and Komo, J.J. ..o e e e 303

Soft-Decision Decoding Metrics for DAPSK — Chen, S-I.and Fuja, T. ... .o i, 304

A New Evaluation Method of a Block Error Probability of a Block Modulation Code over an

AWGN Channel — Tomita, K., Takata, T., and Kasami, T. .............0oiiiiiiiiiiniannnnnn, 305

Generalized Minimum-Distance Decoding in Euclidean-Space: Performance Analysis —

Agrawal, D, and Vardy, A. .. oo e 306

Trellis-Based Decoders for Reed-Muller Type-IT Hybrid ARQ Protocols —

Martin, 1., Honary, B., Markarian, G., and Wicker, S. ...... ... ... .. i, 307

Probability Density Function of the Line-of-Sight Angle Error —

Beth, Th., Grassl, M., Lazic, D.E., and Lukhaub, H. ...... ... i e 308

Session WEAMS5 Source Coding and Prediction

Redundancy of the Lempel-Ziv Codes — Savari, S.A. ... ... . i i i e ens 309

On Pattern Frequency Occurences in a Markovian Sequence — Régnier, M. and Szpankowski, W. ....... 310

Average Profile of the Lempel-Ziv Scheme for a Markovian Source — Tang, J. and Szpankowski, W. ..... 3n

On the Distribution of Recurrence Times and the Exact Asymptotics of Lempel-Ziv Coding —

Komboyianmis, L. ... e e 312

Universal Coding and Universal Prediction — Suzuki, J. ... ... . 313

Minimum Description Length Prediction of Next Symbol — Krichevskii, R.E. ........................... 314

Asymptotic Minimax Regret for Data Compression, Gambling and Prediction —

Xie, Q. and Barron, A R. ... e 315

Recurrence Times and Pointwise Lower Bounds in Data Compression — Algoet, P. ..................... 316

Session WEAMG6 Network Access

Reliable Message Delivery via Unreliable Networks — Chan, A.H. and Chan, VW.S. .................... 317

Can Spatial Separation Increase Throughput of Conflict Resolution Algorithm? —

Sayrafian-Pour, K. and Ephremides, A. . ... .. .....318

Iterative Multiuser Detection of a Multiple Access FSK System —

Arnold, D.M., Schlegel, C., and Perez, L.C. ... . . i i e e 319

The Synchronization of Short Packets — Collins, O.M. ... ... i e 320

The Role of Information in Random Accessing — Loher, U. ... ... ... . i, 321

A Hierarchy of Hyperbolic Macrodynamic Equations as a Model for Network Training —

Melnik, RV N, L e 322

Evaluation of Petri Nets Compressibility — de Assis, F.M. and Barros, T.C. ...................coiuitt. 323

Multicasting of Hierarchically Compressed Information in a Network — Kanlis, A. ...................... 324
XVIII

Page 14 of 23



Session WEAMY7 Algebraic Decoding

Comparison of Two Algorithms for Decoding BCH Codes — Fitzpatrick, P. and Jennings, SM. ......... 325
Fast Inversion of Hankel Systems and Efficient BCH Decoding — Schmidt, M. and Fettweis, G.P. ....... 326
A New Algorithm for Finding Minimum-Weight Words in a Linear Code: Application to McEliece’s
Cryptosystem and to BCH Codes of Length 511 — Canteaut, A. and Chabaud, F. ...................... 327
The Algebraic Decoding of the Z4-Linear Calderbank-McGuire Code — Rong, C. and Helleseth, T. ...... 328
Improved Error Probability Bounds for a Block-Coded Signal with a Bounded Decision Region in the
Presence of AWGN — Mow, W H. ... . . i e e e it et e et a i aeanns 329
The Zero-Coverings Algorithm for General Minimum Distance Decoding Problem — Han, Y.S. .......... 330
The Complexity of Hard-Decision Decoding of Linear Codes ~—

Barg, A., Krouk, E., and van Tilborg, H.C.A. ... . e et ees 331
Session WEAMS8 Channel Capacity I

Voice Channel — Tyengar, G.N. ... ... . ittt et ettt ettt e it raneaennaes 332
On the Shannon Capacity of Discrete Time Queues — Thomas, J.A. ... .. ... e, 333
On the Information-Theoretic Capacity of Discrete-Time Queues — Bedekar, A.S. and Azizoglu, M. ..... 334
Tradeoff Between Source and Channel Coding — Hochwald, B. and Zeger, K. ........................... 335
Mutual Information in the Continous Time Gaussian Channel — Thara, S. .............................. 336

Bounds on Coding Gain versus Decoding Delay for Spherical Codes on the Gaussian Channel —

Burr, AG. ... e e i 337
The Capacity of Orthogonal and Bi-Orthogonal Codes on the Gaussian Channel —

MacMullan, S.J. and Collins, Q.M. ... i i it ittt et ettt e ar e eiantaaneenannenn 338
Capacity of Frequency Selective Fading Channels — Kafedziski, V. ......... ..ot 339
Sub-Optimal Power Spectra for Colored Gaussian Channels — Schein, B. and Trott, M. ................. 340

Session THAM1 Product and Concatenated Codes
A Low-Complexity and High-Performance Concatenated Coding Scheme for High-Speed Satellite

Communications — Rhee, D. and Lin, S. ... . i i i ettt 341
Two-Dimensional Interleaving Schemes with Repetitions — Blaum, M., Bruck, J., and Farrell, P.G. ..... 342
The Concatenation Error Exponent is Completely Tight — Lazic, D.E. and Beth, Th. .................. 343
Trellises for Product Codes and Their Augmenting Codes — Peng, X.-H. and Farrell, P.G. .............. 344
Generalized Concatenated Codes with Quasi-Cyclic Codes as Outer Codes —

Esmaeili, M., Gulliver, T.A., and Secord, N.P. ... .o i e 345
Good Universal Codes can be Obtained by Concatenated Codes — Uyematsu, T. ....................... 346
An Explicit Construction of Universal Concatenated Codes for Discrete Memoryless Channels —

Uyemnatsu, . oo e e e e e 347
A Nordstrom-Robinson Based ancatenated Block Coding Scheme for the (1-D) Partial-Response

Channel — Despotovic, M. and Senk, V. .. ... . e 348
Weight Distribution of Justesen Codes — Kolev, E. ... ... ... 349

Session THAM2 CDMA II

Delay and DOA Estimation in CDMA Communication Systems via Maximum Likelihood Techniques —
Madyastha, R. and Aazhang, B. ... ... i e e e 350

Precoding in Multicode DS-CDMA Systems — Ottosson, T. ........ .. i 351
Comparative Study of Maximum Likelihood Detection for Two Multi-Rate DS/CDMA Systems —

XIX

Page 15 of 23



MItra, U, it 352

Some Results on Parallel Acquisition in CDMA Systems — Srinivasan, M. and Sarwate, D.V. ........... 353
Performance of Linear Separation of CDMA Signals with FEC Coding — Burr, A.G. .................... 354
Multiuser Detection for CDMA Systems with Nonlinear Modulation — Visotsky, E. and Madhow, U. ... 355
Coding for Asynchronous-CDMA Systems — Wu, Y.W. and Chang, S.C. ................ ... iiiia.. 356
Spectral Efficiency of Multiuser Systems Based on CDMA with Linear MMSE Interference

Suppression — Schramm, P., Miiller, R.R., and Huber, J.B. ... ... o i ..357
Multiple Traffic Type CDMA Systems Using an Improved Adaptlve LMMSE Receiver —

Oppermann, I. and Latva-aho, M. ... e e e e 358
Session THAMS3 Structure of Codes I

The Depth Distribution - A New Characterization for Linear Codes — Etzion, T. .............coooeu.... 359
Generalized Hamming Weights of g-ary Reed-Muller Codes — Heijnen, P. and Pellikaan, R. ............. 360
Quasi-Cyclic Array Codes are Equivalent to Shortened Gilbert Codes — Andrew, R. .................... 361
On the Information Function of an Error Correcting Code —

Helleseth, T., Klgve, T., and Levenshtein, V.. ... . .. . i 362
The Weight Distributions of Several Extended Binary Primitive BCH Codes of Length 256 —

Fujiwara, T., Desaki, Y., Sugita, T., and Kasami, T. ... ... ..o i 363
The Structure and Complexity of Subtrellis Diagrams for Low Weight Codewords of Binary Linear

Block Codes — Kasami, T., Koumoto, T., Fujiwara, T., Yamamoto, H., and Lin, S. ..................... 364
Covering Radius and Discrete Chebyshev Polynomials — Honkala, I., Laihonen, T., and Litsyn, S. ...... 365
Remarks on the MacWilliams Identities for Higher Weights — Barg, A. ....... ... .. ... ... .. ....... 366
Finding the Permutation between Equivalent Binary Codes — Sendrier, N. ............................. 367
Session THAM4 Channel Capacity II

Information and Control: Matching Channels — Ahlswede, R. and Cai, N. .....................o il 368
Zero-Error Capacity for Models with Memory and the Enlightened Dictator Channel —

Ahlswede, R., Cai, N, and Zhang, Z. .....o.ovininiiii e ettt e 369
How Many Information Bits does a Decoder need about the Channel Statistics? — Merhav, N. .......... 370

Weak Signal Transmission over Certain Stationary Non-Gaussian Channels ~—
Pinsker, M.S., Prelov, V.V., and van der Meulen, E.C. .. ... ... . i 371

Capacity of Time-Varying Channels with Channel Side Information — Médard, M. and Goldsmith, A. .. 372
Expurgating the Union Bound to Error Probability: A Generalization of the Verdi-Shields Theorem —

Biglieri, E., Caire, G., and Taricco, G. .......oiiiiii i e e e 373

Approaching the AWGN Channel Capacity without Active Shaping —

Duan, L., Rimoldi, B., and Urbanke, R. ... ... i e 374

On Matrix Technique for Binary Markov Fields on Lattices — Koshelev, V.N. and Stasevich, S.I. ....... 375

Session THAMS5 Decoding Algebraic-Geometric Codes

VLSI Architecture for a Decoder for Hermitian Codes — Q’Sullivan, M.E. and Pope, S.P. ............... 376

Decoding of One-Point Codes Using Error Evaluator Polynomials — O’Sullivan, M.E. ................... 377

A Systolic Array Architecture for Implementing a Fast Parallel Decoding Algorithm of One-Point

AG Codes — Sakata, S. and Kurihara, M. ... . i i e 378

A Fast Parallel Implementation of Feng-Rao Algorithm with Systolic Array Structure —

Liu, C.-W., Huang, K.-T.,and Lu, C.-C. ... e e e 379
XX

Page 16 of 23



The Computational Complexity of Effective Construction of Geometric Goppa Codes — Laursen, K.S. .. 380
Grobner Bases for Linear Recursion Relations on m-D Arrays and Applications to Decoding —

Rubio, I., Sweedler, M., and Heegard, C. ... .. .. ittt enenaaens 381
Fast Erasure and Error Decoding of Algebraic Geometry Codes up to the Feng-Rao Bound —

Sakata, S., Leonard, D.A., Jensen, H.E., and Hoholdt, T. ... ... ... ... .., 382
A Formula for the Determination of Error Values for Hermitian Codes — Kétter, R. .................... 383
Decoding Hermitian Codes Beyond (dmin — 1)/2 — O’Sullivan, MLE. ....... .. .. ..o, 384
Session THAM6 Coded Modulation III

Upper Bounds on Trellis Complexity of Lattices — Tarokh, V. and Vardy, A. ........................... 385
A Constructive Approach for Reducing the State Complexity of Self-Dual Lattices —

Khandani, A K. and Esmaeill, M. ... ... i e et e e et 386
Efficient Code Constructions for Certain Two-Dimensional Constraints —

Talyansky, R., Etzion, T., and Roth, R.M. ... ... . e e neeeenes 387
On Demodulator Quantization for M-PSK Multilevel Coding Schemes ~— Persson, J. .................... 388
A Trellis Coded Modulation Scheme with a Convolutional Processor — Wang, J.-Y. and Lin, M.-C. ..... 389
On the Calculation of the Error Probability for a Multilevel Modulation Scheme Using

QAM-signaling — Engdahl, K. and Zigangirov, K.Sh. ... ... ... . i 390
Lattice Constellations Matched to GF(p) —

Favareto, O.M., da Nébrega Neto, T.P., Interlando, J.C., and Palazzo Jr.,, R. ........... ... ... ... 391
On the Construction of Geometrically Uniform Codes with L x M PSK Constellations —

Cuong, D.T. and Hashimoto, T. .. ....o.ioninir i e it e et 392
Multilevel Coding of Multiple FFSK — Altunbas, I. and Aygéli, U. ....... B 393

Session THAMY7 Maximum Likelihood Decoding

A New Treatment of Priority-First Search Maximum-Likelikood Soft-Decision Decoding for Linear

Block Codes — Han, Y. 8. ... i et e ettt ettt et et et e e cne e e ne e 394
New Sufficient Conditions for Decoding Optimality and Regions Containing the Optimal Codeword —
Moorthy, H.T. and Lin, S. ... . i e i e e ettt e e e e aaeaeanns * 395
Maximum Likelihood Decoding with Reduced Complexity — Dumer, I. ...............cooiiiiiieninn.t, 396
Code Trellis Degeneration Using SST (Scarce State Transition) Viterbi Decoding of QLI Codes —

T 1T Y O 397
Universal Decoding for Channels with Memory — Feder, M. and Lapidoth, A. .......................... 398
Universal Decoding for Noisy Channels: An Algorithmic Approach — Lapidoth, A. and Ziv,J. .......... 399
Maximum-Likelihood Decoding of Reed-Solomon Codes — Vuckovic, J.S. and Vucetic, BS. ............. 400

Session THAMS8 Hypothesis Testing and Estimation
A Necessary and Sufficient Condition for Partition Testing to be Better than Random Testing —

Boztag, S. ..o e e f e e e 401
Strongly-Consistent Nonparametric Estimation of Smooth Regression Functions for Stationary
Ergodic Sequences — Yakowitz, S., Gyorfi, L., Kieffer, J., and Morvai, G. .............................. 402
A Study on Difference of Codelengths between MDL Codes and Bayes Codes in Case Different
Priors are Assumed -— Gotoh, M., Matsushima, T., and Hirasawa, S. ...........ccciiiiiiiiiinennnnn... 403
A Prequential Approach to Regression Estimation — Modha, D.S. and Masry, E. ....................... 404
The Mutual Information as a Measure of Statistical Dependence — Darbellay, G.A. ..................... 405
XX1

Page 17 of 23



On the Error Probability of Model Selection for Classification — Suzuki, J. .......... ..., 406

A Moment Performance Criterions of a Decision-Making for Testing Simple Statistical Hypothesis —
Kunchenko, Y. P, .o 407

Session THPM1 Construction of Codes

Strongly Ramanujan Graphs Coding Theory, Prime-Phase Sequences, and Combinatorics —
Janwa, H. and Moreno, O. ... e e e 408

Prefix Synchronized Codes Capable of Correcting Single Insertion/Deletion Errors —
Morita, H., van Wijngaarden, A.J.,and Vinck, A JJH. ... .. .. 409

M-PSK BCM Using Cyclic Codes over Elementary Abelian Groups — Zain, A.A. and Sundar Rajan, B. 410

Construction of a New Class of Codes from Generalized Hermitian Curves —

Shen, B.-Z. and Tzeng, KK. ... i e e e 411
Array Codes for Correction of Criss-Cross Errors — Blaum, M. and Bruck, J. .........oooovivieinnnin... 412
Fibre Products of Superelliptic Curves and Codes Therefrom — Stepanov, S.A. and Ozbudak, F. ........ 413
Cyclic Twodimensional I'T Reducing Codes — Vasié, B. and Milenkovié, O. ............................. 414
A New Class of Codes for Byte Organized Systems from Algebraic Curves —

Kurihara, M., Sakata, S., and Kobayashi, K. ... ... i 415
Session THPM2 Data Compression

Source Codes as Random Number Generators — Visweswariah, K., Kulkarni, S., and Verdy, S. ......... 416
Finite-State Coding of Individual Sequences — Shields, P.C. ... ... ... . i i, 417
A Simple Universal Coding Scheme for Arbitrary Cost of Code Symbol —

Iwata, K.-i.,, Uyematsu, T., and Moril, M. .. . o e e e 418
Joint Source-Channel Coding with Variable Length Codes — Balakirsky, V.B. .......................... 419
Optimal Universal Coding with Respect to the Maximal Individual Relative Redundancy Criterion —
Shtarkov, Yu.M., Tjalkens, Tj.J., and Willems, F.M.J. ... o i i i e 420
Asymptotic Property of Sufficient Statistic Codes — Matsushima, T. and Hirasawa, S. .................. 421
Data Compression Using Deterministic Experts — Balkenhol, B. ..... ... ... ... iiiiiiaee. 422
Enumerative Coding for k-ary Trees — Kobayashi, K., Morita, H., and Hoshi, M. ....................... 423
Two Refinements to Shannon’s Source Coding Theorem — Kontoyiannis, I. ............................. 424

Session THPM3 Decoding Methods and Analysis

Achieving the Reiger Bound for Burst Errors Using Two-Dimensional Interleaving Schemes —

Abdel-Ghaflar, K. A S, oo 425
Exact Error Probability for Convolutional Codes with Soft Decision Viterbi Decoding —

Yoshikawa, H., Oka, 1., and Fujiwara, C. ... . . i et 426
On the Minimum Distance of Concatenated Codes and Decoding Based on the True Minimum

Distance — Kohnosu, T., Nishijima, T., and Hirasawa, S. ... ... ... . i i i i i, 427
Turbo Coding with Differentially Coherent and Non-Coherent Modulation on Non-Fading and Fading
Channels — White, G.S. and Costello Jr., D.J. .o o e 428
Optimal Decoding Strategy for a Simple Concatenated Coding Scheme —

Weber, J.H. and Abdel-Ghaffar, K. A S. ... 429

The Least Stringent Sufficient Condition on the Optimality of a Suboptimally Decoded Codeword
Using the Most Reliable Basis — Fossorier, M.P.C., Koumoto, T., Takata, T., Kasami, T., and Lin, S. ...430

Concurrent Turbo-Decoding — Frey, B.J., Kschischang, F.R., and Gulak, P.G. .......................... 431

XXII

Page 18 of 23



Attaining Forney’s Bound for Erasure Decision by Likelihood-Ratio Test Plus Threshold Decision —
Hashimoto, T, .. o e e e e e e e s 432

A Lower Bound on the Mismatched Viterbi Decoding Bit-Error-Rate — Lapidoth, A. and Shamai, S. ... 433
Session THPM4 Coded Modulation IV

Minimal Trellis Diagrams of Lattices — Banihashemi, A.H. and Blake, LF. ....................... ... 434
New Upper Bounds on Trellis Complexity of Lattices — Banihashemi, A.H. and Blake, I.F. ............. 435
On a Finite Group of Matrices Generating Orbit Codes on Euclidean Sphere — Sidelnikov, V.M. ........ 436
A New Construction Method of Multilevel Coded Modulation with a Good Euclidean Minimum

Distance — Tanabe, H., Umeda, H., and Salam, M. A. ... ... .. i i 437
Evaluation of TCM Transfer Functions for Recursive Ungerbock Codes Using QAM Modulation —

Trichard, M., Chouinard, J.-Y., and Yongacoglu, A. .....c.coiiiiiiiiii i iiiieiiirenanenenarnanas 438
Multilevel Coding Modulation System With Binary Block Codes — Wille, E.C.G. and Godoy Jr., W. ... 439
Multilevel Diversity Coding with Three Encoders — Hau, K.P. and Yeung, RW. ....................... 440
Multilevel Block Coded Modulation with Unequal Error Protection —

Morelos-Zaragoza, R.H., Fossorier, M.P.C., Lin, S.;and Imai, H. .......... ..., 441
Iterated Squaring Construction of Bi-Infinite Group Partition Chain — Wahlgren, K. and Wan, Z. ...... 442
Session THPMS5 Speech and Image Coding

Soft Input Source Decoding in Low-Bit-Rate Speech Transmission — Xiao, H. and Vucetic, B.S. ......... 443
Non-Linear Codes for Joint Source- and Channel-Coding — Buch, G. ................ ..., 444
Robust Joint Source-Channel Coding Theory — Mittal, U. and Phamdo, N. .............c.ooviiiinnns, 445
A CELP-Based Speech-Model Process Controlled by Trained Markov Chains — Serafat, M.R. ........... 446
An Unequal Error Protection Trellis Coding Scheme for Still Image Communication —

Alajaji, F., ALSemari, S., and Burlina, P. ... ... e 447
A Source-Channel Coding Study of ARQ for the Transmission of Images —

Guey, J.-C. and Khayrallah, A.S. ... i 448
Image Coding over Real/Complex Fields: Parameters Estimation of Nearly Nonstationary

AR(p) Models — Rozic, N. ..o i i e e i e 449
Session THPM6 Combinatorial Coding Theory

On Perfect Codes and Tilings: Problems and Solutions — Etzion, T. an.d Vardy, A. ..., 450
A Characterization of Binary Bent Functions — Carlet, C. and Guillot, P. ............ .. ... . ... 451
Perfect Codes on Graphs — Cull, P. ... i e e e e 452
New Constant Weight Codes from Linear Permutation Groups —

Nurmela, K.J., Kaikkonen, M.K., and Ostergard, PR.J. .. ... o 453
On Perfect 3-Shift N-Designs — Tamm, U. ... e 454
On the Maximum Number of Systematically-Encoded Information Bits in the Varshamov-Tenengol’ts

Codes and the Constantin-Rao Codes — Abdel-Ghaffar, K.A.S. and Ferreira, HC. ...................... 455
Structural Properties of Perfect Binary Codes — Avgustinovich, S.V. and Solov’eva, F.I. ................ 456
On the Error-Detecting Abilities of Binary Constant Weight Codes — Fu, F.-W. and Xia, S.-T. ......... 457

Session THPM7 Coding for Intersymbol Interference

Quadrature Partial Response Trellis Coded (QPR-TCM) Systems over Microwave Channels —
Ucan, O.N. and PaKer, §. ...ttt e et et e e 458

Page 19 of 23



Convolutional Codes for Partial Response Channels — Isaka, M. and Imai, H. .......................... 459
Difference Set Codes for (1 — D) Partial-Response Channels — Abdel-Ghaffar, K.A.S. and Ytrehus, . ..460
Error-Event Characterization on Partial-Response Channels —

Altekar, S., Berggren, M., Moision, B.E., Siegel, P.H., and Wolf, J.K. .................ciiiiiiiiiiiat., 461
Channel Coding Considerations for Wireless LAN’s —

Costello Jr., D.J., Chevillat, P.R.,and Perez, L.C. ... ... e 462
Improving Data Transmission by Means of Trellis Codes Matched to the Frequency Response of

ISI Channels — Pusch, W., Weinrichter, H., and Nowotny W. ... ... .. o i it .. 463
Trellis Precoding for Channels with Spectral Nulls — Cherubini, G., Olger, S., and Ungerbock, G. ....... 464
Error Performance of Mismatched Receivers for Linear Coded Modulation —

Balachandran, K. and Anderson, J.B. ... . i i i e i e e 465

A Concatenated Random Error and Burst Erasure Decoding Scheme for Random Noise and Burst
Fading or Interference Channels — Xu, Y. ..o.o o i e e 466

Session THPMS8 Non-Gaussian Channels
On the Channel Capacity of the Residential Power Circuit Used as a Digital Communication Medium —

Hooljen, O.G. . i e e e e e e 467
Temporal Fluctuations of Channel Capacity in Wideband Radio Channels — Czylwik, A. ............... 468
A Measure for the Length of Probabilistic Dependence — Kong, H. and Shwedyk, E. .................... 469
Improved Bounds for Coded Modulation in Correlated Fading — Kuo, W.Y. and Fitz, M.P. ............. 470
Bandwidth Scaling for Fading Channels — Gallager, R. and Médard, M. ......................n, 471
On the Capacity of Fading Channels — Alencar, M.S. ... ... 472
The Capacity of Discrete-Time Rayleigh Fading Channels —

Abou-Faycal, I.C., Trott, M.D., and Shamai (Shitz), S. ... ... i 473
Information Theoretical Comparison of Different Channel Estimation Rules for Mobile Radio

Channels — Trager, J. and Sorger, U. ................ e e e e 474
A Generalized MacWilliams Identity for Stochastic Finite-State Channels — Zepernick, H.-J. ........... 475

Session FRAM1 Optical Communication
Reed-Solomon Error Control Coding in Multichannel FSK Coherent Lightwave Systems —

Hao, M.-J. and Wicker, S.B. ... i i i i e ettt it ettt et e aaaaans 476
Maximum Achievable Number of Users in Optical PPM-CDMA — Shalaby, HM.H. ..................... 477
Performance of a Direct-Detection Fiber-Optic Communication System in the Presence of Dispersion

and Laser Phase Noise — Peddanarappagari, K.V. and Brandt-Pearce, M. .......... ... . ... . ... .. 478
Multicode Direct-Detection Optical CDMA Systems — Ohtsuki, T. .......... ... ... i iiiiiien. 479
Design of Optical Code-Division Multiple-Access Networks with Modified Prime Codes —

Zhang, J.-G. and Kwong, W .. . . i e e e 480
Optical Code-Division Multiplexing Technique for Variable-Bit-Rate Data Communications —

Zhang, Jo-G. o e e e e 481
PPM Multibits/Sequence-Period Optical Orthogonal CDMA Systems —

Nishioka, T., Yashima, H., Suzuki, J., and Ohtsuki, T. ..... ... i i 482
Performance Evaluation of Random Delay Protocols for Optical CDMA Computer Networks —

Miickenheim, J. and Iversen, K. .. ... . i i e e 483

D?-ary Signaling for Incoherent All-Optical CDMA Systems — Iversen, K., Kuhwald, T., and Jugl, E. .. 484

XXIv

Page 20 of 23



Session FRAM2 CDMA III

Optimum Complementary Sets and Quadriphase Sequences Derived from g-ary m-Sequences —

Schotten, H.D. ..o i 485
Mean-Square Correlation Parameters of Code-Sequences in DS-CDMA Systems — Schotten, H.D. ....... 486
New Binary Sequence Sets with Favourable Correlations — Paterson, K.G. ............................. 487
Adaptive Minimum Bit-Error-Rate Steering of Auxiliary-Vector DS/CDMA Detectors —

Pados, D.A., Lombardo, F.J., and Batalama, S.N. ... ... ... i 488
Frame Synchronization Using Superimposed Sequences —

SteingaB, A., van Wijngaarden, A.J., and Teich, W.G. ... ... .. .. .. . . . i, 489
Cyclic Spreading Codes for CDMA Systems — Lu, J. and Aazhang, B. ................................. 490
A New Synchronization Acquisition Method for DS / SS Systems under Carrier Frequency Offset —
Nishinaga, N., Nakagami, M., and Iwadare, Y. ... ... it e e e 491
Genetic Algorithms for Multiuser Detection in Synchronous CDMA —

Juntti, M.J., Schlosser, T., and Lilleberg, J.O. ... ... . 492
A Self-Orthogonalizing Adaptive Recetver for DS-CDMA Systems —

Tantikovit, S., Li, K.C., and Wang, M.Z. ............ PP 493

Session FRAM3 Sequential Decoding
Bootstrap Hybrid Decoding Using the Multiple Stack Algorithm —

Cabral, H.A., Costello Jr., D.J., and Chevillat, P.R. ... ... ... . . i e, 494
Performance Upper Bounds for Breadth First Search Detection over Finite Interference Channels —

Wei, L. and Q, H. .o 495
Breadth-First Sequentlal Detection of PR-CPM Slgnals Over AWGN and Muitipath Channels —

Ince, E.A., Vorizanakis, N., Guo, Y.J., and Barton, S.K. ......... e e e 496
Sequential Decoding of Lattice Codes — Tarokh, V., Vardy, A., and Zeger, K. ................c..contt 497
Improved Linear-Time Metric Sifting in Breadth-First Decoding of Convolutional Codes — Kot, A.D. ...498
Low Latency Sequential Decoding — Pottie, G.J. ... ... o 499
The Bidirectional Stack Algorithm — Senk, V. and Radivojac, P. ...........ooiueuieinniiiin .. 500
A Low Complexity Soft-Ouput Decoder for a Broad Class of Trellis Coded Modulation Schemes —

Eck, P. and Matzner, R. .. ..ot e e e e e 501
Session FRAM4 Structure of Codes 11

Polynomial Codes and Principal Ideal Rings — Cazaran, J. and Kelarev, A.V. .......................... 502
On Independent Set of Lee Distance Gray Codes — Bae, M.M. and Bose, B. .............. P 503
Quasi-Cyclic Binary Goppa Codes — Blanchet; F. and Bommier, G. .................c..coiiiiiinininin. 504

On the Minimum Distance of Certain Cyclic Codes — Charpin, P., Tietaviinen, A., and Zinoviev, V. ... 505
On Separability of Some Known Nonlinear Block Codes — Sidorenko, V., Martin, 1., and Honary, B. ....506
Algebraic-Geometric Approach in Determining the Covering Radius of Long Non-Binary BCH Codes —

Kl painen, Y. oo e e e e e s 507

Additive Reed-Muller Codes — Pujol, J. and Rifa, J. ... .. i e, 508

New Ternary Nonlinear Codes — Bogdanova, G.T. ... ... i e 509

Distance Measurements for Decoding Real-Number Codes — Wu, J.-L. and Shiu, J. .................. * 510
XXV

Page 21 of 23



Session FRAMS5 Quantization II

The Minimax Distortion Redundancy in Empirical Quantizer Design —

Bartlett, P., Linder, T., and Lugosi, G. ... ... i i i e e 511
Channel-Matched Hierarchical Table-Lookup Vector Quantization for Finite-State Channels without
Feedback — Jafarkhani, H. and Farvardin, N. ... . . . 512
A Vector Quantizer for Additive White and Colored Gaussian Noise Channels —

Alajaji, F. and Phamdo, N. ..o e e 513
Empirical Quantizer Design in the Presence of Source Noise or Channel Noise —

Linder, T., Lugosi, G., and Zeger, K. ... . 514
Optimal Compressor Functions for Multidimensional Companding — Moo, P.W. and Neuhoff, D.L. ..... 515
Nonparametric Estimation with Quantized Data — Pawlak, M. and Stadtmiller, U. .................... 516

When is Overload Distortion Negligible in Uniform Scalar Quantization — Hui, D. and Neuhoff, D.L. ... 517

Improved Bounds on Maximum Size Binary Radar Arrays — Hamkins, J. and Zeger, K. ................ 518

Session FRAM6 Coded Modulation V
Trellis Shaping for Reducing the Peak-to-Average Ratio of Multitone Signals —

Henkel, W. and Wagner,B. .............. e e e e e i, 519
A Method for Constructing Multidimensional Trellis Codes — Cuong, D.T. and Hashimoto, T. .......... 520
Special Subsets and Optimum Codes Based on Lattices and Cosets —

Rosa, E.M., Borelli, W.C., and Farrell, P.G. ... .. e e ci e iens 521
On the Construction of Efficient Multilevel Coded Modulations — Cheng, J-F. ......................... 522

A Study of Performance and Decoding Complexity in Lattice Codes — Sheppard, J.A. and Burr, A.G. .. 523
Application of the Squaring Construction to PSK Constellations —

Calabro, S., Campanella, M., and Garbo, G. ... ... i i i i e et 524
Rotationally Invariant, Geometrically Uniform Trellis Codes — Sarvis, J.P. and Trott, M.D. ............. 525
Variable Length Unequal Cost Parsing and Coding for Shaping — Abrahams, J. ........................ 526
Block Multidimensional MPSK Modulation Codes with Unequal Error Protection —

de Jesus, C.S.C.M. and Portugheis, J. ... ... e e 527
Session FRAMY7 Detection Theory II

Nonparametric Decentralized Sequential Detection — Kuh, A. ... ... ... . . .. .. ... ... 528
Further Results on Decentralized Change Detection — Veeravalli, V. ............ ... ... ..o . 529
Distributed Detection in Dependent NonGaussian Noise — Vikalo, H. and Blum, R.S. ................... 530
Quickest Detection of Changes in Random Fields — Hupkens, E.P. and Bagchi, A. ...................... 531
Decoding Real DFT Codes: Activity Detection, Wiener Estimation — Redinbo, R. ..................... 532
Least Favorable Additive Noise under a Divergence Constraint — McKellips, A.L. and Verdd, S. ........ 533

Bit Error Performance Evaluation for Double Differential QPSK Using Gaussian plus Impulsive Noise
Models in Heavily Disturbed Aeronautic Channels —

Albano, R., Cornacchini, C., and Kosmopoulos, §.A. .. .. i i i i et i i ieeraanneeenes 534
Error Estimation of the Gaussian ML Classifier — Lee, C. ...... ..ottt 535
Non-Coherent Sequence Detection of QAM — Colavolpe, G. and Raheli, R. ...................c.ooiut... 536

* The final extended abstracts of these papers were not available
at time of print. Therefore, an extract of the originally submitted
papers was included, instead.

XXVl

Page 22 of 23



ISIT 1997, Ulm, Germany, June 29 - July 4

On the Construction of Efficient Multilevel Coded Modulations

Jung-Fu Cheng
Department of Electrical Engineering, California Institute of Technology,
Pasadena, CA 91125, USA

Email: jfc@systems.caltech.edu
WWW: http://www.cco.caltech.edu/ "rjm/

The methodology of multi-stage iterative decoding with
exchange of soft information has recently been applied
to a wide range of error-controlling codes with remark-
able success, including parallel/serial concatenated convolu-
tional/block codes [1] and generalized concatenated convolu-
tional codes [3]. A theoretical explanation of this decoding
mechanism has recently been proposed [6] via the belief prop-
agation algorithm (BPA) [7], well-known in the artificial intel-
ligence community. It is shown that, by representing a turbo
code with a Bayesian belief network, the application of BPA
directly leads to the turbo decoding algorithm. In fact, it is ar-
gued that the decoding algorithms for all the aforementioned
variations of the turbo coding construction as well as a wide
range of low-density parity check codes can be explained by
this principle.

It becomes evident from this Bayesian network perspective
that the now classical turbo coding approach imposes unnec-
essary differentiation on parity checks and specifies a seem-
ingly arbitrary sequential activation order of the network [6].
Low-density generator matrix (LDGM) codes are proposed as
a generalization of turbo codes in which the parity bits are
treated uniformly [2]. These codes can be encoded and de-
coded with complexity linear in the code length. Contrary to
the turbo decoding paradigms where sequential processing is
accomplished by very powerful central units, the proposed de-
coding algorithm based on BPA is formulated in a distributed
parallel form. The decoders can thus enjoy modular pipeline
design and the systems, therefore, seem more suitable for prac-
tical applications. The performances of these codes, as marked
in Fig. 1 by cross-plus signs, are 1 dB or so of the channel ca-
pacity. They are superior to several optimal convolutional
codes with either Viterbi or sequential decoding, and, when
used with QPSK (without any coded modulation techniques),
are comparable to some trellis coded modulations (8], though
with marginal lower spectral efficiency.

To achieve higher frequency efficiency, LDGM codes are
combined with M-ary signaling schemes using multilevel cod-
ing methods [5]. Instead of the traditional design rule of bal-
anced squared Euclidean distances, component codes for in-
dividual partition levels are chosen such that their rates are
matched to the corresponding equivalent channel capacities
of the levels [4]. BP decoding algorithm for LDGM codes
is applied to decode individual levels and hard estimates of
the codewords are then fed to the lower levels. The perfor-
mances for two such coded 8PSK using Ungerboeck’s parti-
tioning rules [8], as shown in Fig. 1 by circled-cross-plus signs,
are about 1 dB of the channel capacity and superior to some
(multi-dimensional) trellis coded modulations. Some parti-
tioning rules other than Ungerboeck’s are investigated and
shown to provide a range of flexible coding systems, e.g., un-
equal error protection.
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FIGURE 1  Spectral efficiency comparison of codes.
(Marks for specific coding systems are based on the code
rates and the required E,/Ny for BER=10"5.)
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