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Introduction 

The Visual Communications and Image Processing ( VCIP 2003 ) conference was held on 8-11 July 2003 at the University of Italian Switzerland (USI)  in Lugano, Switzerland.  It was chaired by Dr. Touradj Ebrahimi of the Swiss Federal Institute of Technology (EPFL) in Switzerland and by Dr. Thomas Sikora of the Heinrich-Hertz Institute für Nachrichtentechnik in Germany.  The scientific committee consisted of 14 highly-regarded scientists in the field from several countries.

A record attendance of about 250 participants was achieved -  reflecting a high quality scientific program.  Over 350 papers were submitted to the conference of which 130 were accepted for oral presentation and 60 were accepted as posters.  (This is a rejection rate of about 30%.)  Beside five parallel technical sessions during three days, the conference also included tutorials, keynotes, exhibitions, and special workshops.

The conference was sponsored by:

SPIE – The International Society for Optical Engineering,


IS&T – Society for Imaging Science and Technology,


IEEE - Institute of Electrical and Electronics Engineers,


EURASIP – The European Association for Signal, Speech and Image Processing, and


ONRG - The Office of Naval Research Global

VCIP has been one of the main conferences in the field of information technology for over twenty years. Once a year it gathers professionals, engineers, and researchers active in image processing, computer vision, and visual communications.  The conference venue is usually at Silicon Valley in USA.  Traditionally, the conference moves to other parts of the world once every five years.  In 2003, the conference took place in Lugano.  Next year's conference ( VCIP 2004 ) will be held in San Jose, California, U.S.A.
Each attendee received a "Final Program" containing the abstracts of all of the talks.  There is a conference web site (at http://www.vcip2003.ch ) containing further information.
Technical Focus

Visual communications and Image Processing have become an important engineering area attracting interdisciplinary research interests and leading to significant developments in technology and science. This conference is designed as a forum for presenting important research results and exchange of information.

The call-for-papers solicited original and unpublished material of novel techniques and new developments on the following and related topics:

Image and Video Coding


- image/video coding algorithms

- image/video coding standards

- object/model/content-based coding

- high quality image/video coding

- error-resilient image/video coding

Visual Communication Techniques

- video streaming techniques

- Quality of Service/Experience

- wireless video

- Internet video

- interactive/broadband video
Image and Video Analysis

- image analysis

- image sequence analysis

- perceptual quality metrics

- object segmentation and tracking

- feature extraction and tracking
Image and Video Processing

- multiresolution processing

- multimodal media processing

- restoration, enhancement, and noise reduction

- compressed domain processing

- protection and authentication
Synthetic Imaging and Rendering

- stereo, multi-view, and 3D video

- synthetic image/video representations

- graphics techniques representations

- three-dimensional and animated 3D models

- virtual/enhanced/mixed reality
Implementation and Applications

- electronic cinema

- man-machine interface

- search and retrieval

- universal multimedia access

- video and imaging in e-commerce/m-commerce

Defense Relevance

Certainly image processing is of strong technical interest to the defense community.  Not only is there the obvious case of imaging sensors (e.g., terminal homing for precision-guided weapons and the focal-plane sensor processing in UAVs for surveillance).  But there is also the less-obvious case of the pervasive use of visual forms (e.g., maps, drawings, computer graphics, geospatial positioning) in conveying militarily-relevant information.  Research on how to best represent such information, how to code it for reduced bandwidth and error correction, and how to process it to extract knowledge is of high value.

Some Particularly Interesting Presentations:

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

Four Decades of Video Coding

Prof. Hans Georg Musmann recently retired from the University of Hannover in Germany. He has enjoyed a long illustrious career and is one of the truly great pioneers of the field of video coding.  (His biography stated that from 1988 to 1992 he chaired the ISO MPEG/Audio group which developed the widely-used ISO audio coding standard MP3.)  He gave an excellent review of the major milestones in this field over the past forty years - often showing diagrams from obscure PhD. theses of many of his students to illustrate key concepts.

The worldwide standards for digital video coding developed during this period have enabled the introduction of digital television, of the DVD, and of multimedia communications over the internet.  By the MPEG-4 coding standard, the data rate of a PCM video signal in ITU-601 format can be reduced from 166 Mbits/s to about 4 Mbits/s.  New coding tools in current research are going to be standardized which will allow a further reduction of the data rate down to 2 Mbits/s.

A Twenty Year Journey from Cambridge to Lugano: 

A Perspective on Visual Communications and VCIP

Dr. Andrew G. Tescher of a small company called AGT Associates in the U.S.A. observed that the history of the study of Visual Communications closely correlates with the VCIP conference over the last twenty years.  From its original location in Cambridge, Massachusetts, the conference has travelled around the world - and is now making its second visit to Switzerland.  During the same time period, the related technology fields have grown tremendously.  What originally appeared as a technical specialty is today embedded in many major applications - encompassing such diverse fields as entertainment, multimedia, personal communications, visualizations, and space explorations.  In his talk, related technology highlights of the last twenty years were discussed - with an emphasis on application scenarios.

Dr. Tescher told a very interesting story showing how advanced image coding helped avert a near disaster.  NASA launched the "Galileo" probe to Jupiter in October 1989.  On April 11, 1991, the mission suffered a grave mishap. The command was sent for the spacecraft high-gain antenna to unfurl. The antenna unfurled part way and the mechanism jammed, leaving the antenna in a useless condition. At first there were expectations that the mechanical problem could be solved, but following attempts extending over more than a year to overcome the problem, it became evident that the high-gain antenna and X-band downlink would be unavailable. Without further remedies, the planned downlink data rate from Jupiter of over 100,000 bits/s would be reduced to about 10 bits/s using a spacecraft low-gain antenna at S-band. Such a four-orders-of-magnitude decrease in data return would be disastrous for the scientific goals of the mission.  However, advanced image coding algorithms came to the rescue and enabled Galileo to send us wonderful images -even over this reduced bandwidth - for many years thereafter.  Chalk up a victory for algorithm developers.

Its All About Sampling: From Nyquist to Image-Based Rendering

Prof. Tsuhan Chen of the Carnegie Mellon University in Pittsburgh, PA in the U.S.A. gave a very entertaining presentation on the links between image rendering and the Sampling Theorem developed by Harry Nyquist nearly 75 years ago.  His major interest area is the research opportunity arising from the convergence of previously-separate fields of image processing, computer vision, and computer graphics.  One exciting area is image-based rendering where scenes are rendered directly from images captured by cameras - thereby reducing the need for expensive 3D modeling.  Now widely used in applications ranging from movie special effects (e.g., "The Matrix") to building virtual environments, image-based rendering has become an essential tool for creating visually exciting content.  He populated his talk with excellent video demonstrations of the artifacts (i.e., optical illusions) introduced by inadequate attention to obeying the limits of the Nuquist Sampling Theorem.
Media Handling for Visual Information Retrieval in VizIR

Dr. Horst Eidenberger of the Vienna University of Technology in Vienna, Austria described his group's development of a software tool for "Visual Information Retrieval (VizIR)".  The tool allows a user to query a database of images based upon certain visually-expressed image properties or content.  This paper particularly interested me because the authors offered the results of their research as free open-source software - mainly in Java, using the open-source Java Media Framework .

His paper is available at the url http://www.ims.tuwien.ac.at/~hme/papers/vcip2003-media.pdf 
and a demo version of the software will soon be available at http://cbvr.ims.tuwien.ac.at/
Assessment

This conference was extremely useful in bringing together experts from diverse backgrounds and facilitating their interaction to explore this broad field of study.  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.

The weather is typically extremely warm in Italy in July, and a heat wave across Europe made this meeting even more uncomfortable.  Attendees quickly learned that the large underground auditorium (which hosted the main sessions) was far cooler than the four adjacent schoolroom buildings which housed the smaller sessions.  I felt sorry for both the speakers and the attendees in these outlying buildings where the afternoon heat was sweltering.

There was considerable grumbling among the participants that the conference proceedings (with reprints of all of the papers) was not distributed to attendees.  (It required an additional charge.)  The chairman indicated in his opening remarks that since Switzerland is such a high-cost area, he was forced with the difficult choice of either (a) making the registration fee prohibitively high, (b) eliminating the conference banquet and awards ceremony, or (c) charging for the proceedings.  He chose option (c).
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