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Preface

Computer analysis of images and patterns is a scientific field of longstanding
tradition, with roots in the early years of the computer era when electronic
brains inspired scientists. Moreover, the design of vision machines is a part of
humanity’s dream of the artificial person.

I remember the 2nd CAIP, held in Wismar in 1987. Lectures were read in
German, English and Russian, and proceedings were also only partially written
in English. The conference took place under a different political system and
proved that ideas are independent of political walls. A few years later the Berlin
Wall collapsed, and Professors Sommer and Klette proposed a new formula for
the CAIP: let it be held in Central and Eastern Europe every second year. There
was a sense of solidarity with scientific communities in those countries that found
themselves in a state of transition to a new economy. A well-implemented idea
resulted in a chain of successful events in Dresden (1991), Budapest (1993),
Prague (1995), Kiel (1997), and Ljubljana (1999).

This year the conference was welcomed at Warsaw. There are three invited
lectures and about 90 contributions written by more than 200 authors from 27
countries. Besides Poland (60 authors), the largest representation comes from
France (23), followed by England (16), Czech Republic (11), Spain (10), Ger-
many (9), and Belarus (9). Regrettably, in spite of free registration fees and free
accommodation for authors from former Soviet Union countries, we received only
one accepted paper from Russia.

Contributions are organized into sessions corresponding to the scope of the
conference: image analysis (20 papers), computer vision (12), pattern recognition
(12), medical imaging (10), motion analysis (8), augmented reality (4), image
indexing (7), image compression (8), and industrial applications (6). Several
brilliant results are presented and in my opinion the average level of quality of
the contributions is high. New trends in these disciplines are well represented.

The 9th conference on Computer Analysis of Images and Patterns was orga-
nized at Warsaw University of Technology, in September 2001, under the auspices
of its Rector, Professor Jerzy Woznicki. We appreciate the kind patronage of the
International Association for Pattern Recognition (IAPR) and the Polish As-
sociation for Image Processing, the Polish Section of Institute of Electrical and
Electronics Engineers, and of the Institute of Radioelectronics in the Department
of Electronics and Information Technology.

Major sponsorship was received from Altkom Akademia S.A., a private educa-
tional institution in Poland. We also thank The Foundation for the Development
of Radiocommunication and Multimedia Technologies for support.

Wiadystaw Skarbek
CAIP 2001 chair
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MPEG-7: Evolution or Revolution?

Mirostaw Bober

Visual Information Laboratory
Mitsubishi Electric Information Center Europe
20 Frederic Sanger Road, Surrey Research Park

Guildford, GU1 2SE, UK
miroslaw.bober@vil.ite.mee.com

Abstract. The ISO MPEG-7 Standard, also known as a Multimedia Content
Description Interface, will be soon finalized. After several years of intensive
work on technology development, implementation and testing by almost all
major players in the digital multimedia arena, the results of this international
project will be assessed by the most cruel and demanding judge: the market.
Will it meet all the high expectations of the developers and, above all, future us-
ers? Will it result in a revolution, evolution or will it just simply pass unnoticed?

In this invited lecture, I will review the components of the MPEG-7 Standard in
the context of some novel applications. I will go beyond the classical im-
age/video retrieval scenarios, and look into more generic image/object recogni-
tion framework relying on the MPEG-7 technology. Such a framework is appli-
cable to a wide range of new applications. The benefits of using standardized
technology, over other state-of-the art techniques from computer vision, image
processing, and database retrieval, will be investigated. Demonstrations of the
generic object recognition system will be presented, followed by some other ex-
amples of emerging applications made possible by the Standard. In conclusion, I
will assess the potential impact of this new standard on emerging services,
products and future technology developments.

Keywords: MPEG-7, multimedia database retrieval, multimedia object recog-
nition

W. Skarbek (Ed.): CAIP 2001, LNCS 2124, p. 1, 2001.
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The MPEG-7 Visual Description Framework —
Concepts, Accuracy, and Applications

Jens-Rainer Ohm

Rheinisch-Westfilische Technische Hochschule Aachen,
Institut fiir Nachrichtentechnik
Melatener Str. 23, D-52072 Aachen, Germany
ohm@ient.rwth-aachen.de

Abstract. This paper gives a brief introduction into the Visual part of the forth-
coming new standard MPEG-7, the "Multimedia Content Description Interface".
It then emphasizes on the aspects how the Visual Descriptors of MPEG-7 were
optimized for efficiency, compactness and behavior similar to human visual
characteristics. The MPEG-7 descriptors were mainly designed for signal identi-
fication and recognition in the context of multimedia applications ; however,
they are applicable wherever interoperability between distributed systems de-
signed for the task of visual information recognition need a standardized inter-
face. I this sense, MPEG-7 may become a key element in the process of conver-
gence of multimedia related applications with computer vision systems.

Keywords: MPEG-7, visual descriptor, application scenario

1 Introduction

Recently, ISO’s Moving Pictures Experts Group (MPEG) has finalized the standardi-
zation of the "Multimedia Content Description Interface", called MPEG-7, which shall
provide standardized feature description tools for audiovisual data [1][2]. Part 3 of the
standard is handling Visual feature description. Even though database retrieval is fore-
seen as one of the first and most illustrative applications of MPEG-7, the general ap-
plicability of this description framework is much broader, installing a link between
image/video coding and visual-signal recognition techniques. MPEG-7 is not a com-
petitor with previous MPEG standards (MPEG-1, MPEG-2, MPEG-4), which were
mainly designed for encoding of audiovisual signals with the goal of reconstruction
and rendering with highest quality. Moreover, it is a step towards the next-higher level
of signal representation, describing signal features, not signal samples. This is highly
valuable in the context of systems dealing with the content of audiovisual signals, such
as automatic identification and recognition systems. The need for a standard arises
when interoperability between distributed systems on visual information is necessary,
or communication between a human user and a machine about visual information is

W. Skarbek (Ed.): CAIP 2001, LNCS 2124, pp. 2-10, 2001.
© Springer-Verlag Berlin Heidelberg 2001



The MPEG-7 Visual Description Framework 3

required. This paper gives a coarse overview about the Visual elements of the MPEG-
7 standard (section 2), explain how the MPEG-7 Visual Descriptors were designed
taking into account the characteristics of human perception (section 3), and point out
possible applications from different areas as indicated above (section 4).

2 The MPEG-7 Standard and Its Visual Part

The meaning of "content features" to be described by MPEG-7 is widespread, and can

consist of elements for

- high-level description (e.g. manually-generated metadata like authoring informa-
tion, scripting and editing information) ;

- mid-level description (e.g. rule-based semantic categories of objects or subjects
present within a scene) ;

- low-level description (e.g. basic visual features like color, texture, shape, geome-
try, motion within a scene or of a camera).

The work reported in this contribution concentrates on the low-level visual feature
description aspects, in which case automatic extraction of features from the data is
usually possible, and definition of matching criteria for the similarity using a specific
feature type is more or less unique. Even though, it is not the intention that MPEG-7
standardizes the feature extraction, nor the search/retrieval algorithms, which may be
differently optimized for specific applications. However, for some features at a very
low level, the feature extraction process must be more or less unique, and had to be
specified as the semantic meaning of a description element. This is of high importance
for interoperability between different systems, or an automatic system and a human,
where the "common understanding” about what a specific feature description means
must be clear.

DS "A"

D"A" D "B" DS wge

D"C" D "D"

Fig. 1. Example of a simple hierarchical MPEG-7 description scheme structure.

An MPEG-7 description is structured in terms of Description Schemes (DS) and
Descriptors (D), the latter ones instantiated as Descriptor Values (DV). A description
scheme can contain one or more descriptor(s) and/or subordinate description
scheme(s). An example is illustrated in Fig.1, where the DS “A” is the top-level DS,
containing the Ds “A” and “B”, and DS “B”, which again is containing Ds “C” and



