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Introduction
The Seventh International Symposium on Signal Processing and Its Applications was held on 1-4 July 2003 at the Salons de l'Aveyron in Paris, France.  It was chaired by Dr. Azeddine Beghdadi of the Ecole Nationale Superieure des Telecommunications.  It was organised by the Laboratoire de Traitement et Transport de l'Information (L2TI) and Laboratoire de Traitement du Signal et des Images de l'ENST-Paris, in association with the SPRC at QUT (Brisbane), and was sponsored by the ONRG, IEEE, and EURASIP.

ISSPA 2003 was the seventh in a series of successful international symposia focusing on the theory and applications of signal processing. For the last 16 years, it has provided a forum for engineers and scientists engaged in research and development to discuss common and disparate objectives and applications of Signal Processing.  It has an organizing committee of 16 distinguished scientists and a technical committee of 50 highly regarded signal-processing researchers.

The first meeting was held in 1987 in Brisbane, Queensland, Australia.  Subsequent meetings in 1990, 1992, 1996, and 1999 were also held in Australia.  By then, ISSPA had established an international character and reputation, hence the steering committee decided to organize the following ISSPA meeting in another country.  In August of 2001, the sixth ISSPA meeting took place in Kuala Lumpur, Malaysia.  Following that very successful meeting, the steering committee decided to entertain bids from other countyries for the 2003 meeting.  Bids were received from Australia, Canada, France, Egypt, England, Malaysia, and Turkey.  A vote by participants selected Paris as the clear favorite.  A similar steering committee meeting at this conference selected Perth, Australia as the next conference site for 2005.

The regular technical program ran for three days along with an exhibition of signal processing products. In addition, tutorial sessions were held the first day of the opening of the symposium.  All papers submitted to ISSPA 2003 were peer-reviewed using a blind review process.   Each attendee received the conference proceedings on a CD-ROM containing all presented papers.  Further information can be obtained from the conference web site http://www-l2ti.univ-paris13.fr/~isspa2003/ .
Technical Focus

The main objective of the meeting was to provide an apportunity for industry scientists and engineers, academics, and research students to meet, interact and exchange ideas on the new developments in the field.  ISSPA 2003 focussed on both signal processing and image processing. For this reason, two technical co-chairs took charge of the technical program - one for each category.

Papers were invited in, but not limited to, the following topics:

1.  Digital Filter Design & Structures,

2.  Multirate Filtering & Wavelets,

3.  Adaptive Signal Processing,

4.  Time-Frequency/Time-Scale Analysis,

5.  Security Signal Processing & Digital Watermarking,

6.  Statistical Signal & Array Processing,

7.  Radar & Sonar Processing,

8.  Speech Processing & Recognition,

9.  Image & Multidimensional Signal Processing,

10. VLSI for Signal and Image Processing,

11. Signal Processing for Communications,
12. Image and Video Coding,

13. Image Enhancement and Restoration,
14. Biomedical Signal and Image Processing,
15. Neural Network for Signal and Image Processing,

16. Image Segmentation and Pattern Recognition,

17. Signal Processing Education,

18. Multimedia Signal Processing,

19. Motion Analysis and Image Sequence Processing, and

20. Others (Optical Signal Processing, Applications...)

Over 603 papers were submitted from over 54 countries.  Of these, 337 (56%) were selected for the final program

It is not my intent to review all presentations - but to concentrate on some worthwhile points made by the three invited plenary speakers.  These points, in my opinion, best illustrate the issues being addressed and the proposed future research directions.

MUVIS: A Framework for Content-Based Indexing and Retrieval for Multimedia Databases
The speaker for the first plenary session was Prof. Moncef Gabbouj of the Tampere University of Technology in Finland.  He gave a talk is entitled: "MUVIS: A Framework for Content-Based Indexing and Retrieval for Multimedia Databases".  In this paper, he described the general system features of MUVIS with its underlying applications
He pointed out that MUVIS is actually a series of content-based image retrieval (CBIR) systems. The first one was developed in late 1990s to support indexing and retrieval in large image databases using visual and semantic features such as color, texture and shape.  During recent years, MUVIS has been reformed to become a PC-based framework, which supports indexing, browsing and querying of various multimedia types such as audio, video, audio/video interlaced, and several image formats.  MUVIS system allows real-time audio and video capturing, encoding by last-generation codecs such as MPEG-4, H.263+, MP3 and AAC.  It supports several audio/video file format such as AVI, MP4, MP3 and AAC.  Furthermore, MUVIS system provides a well-defined interface for third parties to integrate their own feature extraction algorithms into the framework. 

Microarrays and Genomic Signal Processing

The second plenary speaker was Prof. Al Hero of the University of Michigan in the U.S.A.

He pointed out that, since Watson and Crick discovered DNA more than fifty years ago, the field of genomics has progressed from a speculative science starved for data and computation cycles to one of the most thriving areas of current research and development.  It was not until almost 45 years after this discovery that the first entire genome was sequenced, the E Coli bacterium containing over 4000 genes, after several years of effort. In 2001 the first draft of the human genome, containing more than 30,000 genes, was obtained.  In spring 2003 the genome for the SARS corona virus (SARS-CoV) was sequenced and authenticated in less than 2 months time.  These recent leaps in progress would not have been possible without significant advances in gene sequencing technology. One such technology, which is the main focus of this paper, are gene microarrays and their associated signal extraction and processing algorithms.

Over the past decade there has been an explosion in the amount of genomic data available to biomedical researchers due to advances in biotechnology.  For example, using gene microarrays, it is now possible to probe a person’s gene expression profile over the more than 30,000 genes of the human genome.  Signals extracted from gene microarray experiments can be linked to genetic factors underlying disease development and aging in a population. This has greatly accelerated the pace of gene discovery. However, the massive scale and experimental variability of genomic data makes extraction of biologically significant genetic information very challenging.  One of the most important problems is to select a ranked list of genes which are both biologically and statistically significant based on a gene microarray experiment.  The author described multi-criterion methods that he developed for this gene selection and ranking problem.

Asymptotic Distribution of Large Random Matrices

and Performance Analysis of Large CDMA Systems

Philippe Loubaton of the Universit´e de Marne la Vall´ee and Laboratoire Traitement et Communication de l’Information in Marne-La-Vall´ee, France described how results characterizing the asymptotic distribution of certain large random matrices can be used to evaluate the performance of linear detectors operating on large code-division multiple-access (CDMA) communications systems.

He pointed out that the design of receivers for CDMA systems has received considerable attention recently.  Several research efforts were devoted to studying the performance of linear detectors such as the conventional matched filter, the decorrelator, the minimum mean square error (MMSE) receiver, and various kinds of linear interference cancellers. In this research area, one commonly uses the observation that the multi-user interference at the output of these receivers can be approximated by a Gaussian distribution. Therefore, performance of these linear detectors can be completely characterized by their signal-to-noise ratio (SNR). However, the SNR analytical expressions depend on a complicated way on several parameters such as the received power and the code sequences allocated to the users; hence no clear insight on the comparative performance of the detectors can be obtained directly from the SNR formulas. To overcome this conceptual difficulty, it has been proposed recently to model the code sequences as mutually independent independent identically distributed (i.i.d.) random sequences. The various SNRs can in this situation be interpreted as matrices of random variables.  Various assumptions about the CDMA system lead to different symmetry conditions for these matrices.  Wigner in 1955 observed that the eigenvalue distribution of a standard Gaussian hermitian matrix converges to the Wigner distribution. Since that time, the study of the eigenvalue distribution of random matrices has received considerable attention, both in the theoretical physics and statistical communities. 

This paper provided a comprehensive introduction of the way results concerning the limit eigenvalue distribution of large random matrices can be applied to characterize the performance of the MMSE detector in the context of large CDMA systems.

Assessment

This conference was extremely useful in bringing together experts from diverse backgrounds and facilitating their interaction to explore signal and image processing technology.  I greatly enjoyed the conference and was very impressed with the high technical calibre of the leaders, presenters, and attendees.

As usual, a great deal of very useful information exchange took place over meals and coffee.  One of the highlights of the meeting was the conference dinner which took place on the well-known "Bateau-Mouche".  The boat glided up the Seine showing illuminated Paris bathed in light - offering a spectacular view of the ancient famous buildings such as Notre Dame, the Opera, and Le Louvre.
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