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Preface

We met again in front of the statue of Gottfried Wilhelm von Leibniz in the city of
Leipzig. Leibniz, a famous son of Leipzig, planned automatic logical inference using
symbolic computation, aimed to collate all human knowledge. Today, artificial
intelligence deals with large amounts of data and knowledge and finds new
information using machine learning and data mining. Machine learning and data
mining are irreplaceable subjects and tools for the theory of pattern recognition and in
applications of pattern recognition such as bioinformatics and data retrieval.

This was the fourth edition of MLDM in Pattern Recognition which is the main
event of Technical Committee 17 of the International Association for Pattern
Recognition; it started out as a workshop and continued as a conference in 2003.
Today, there are many international meetings which are titled “machine learning” and
“data mining”, whose topics are text mining, knowledge discovery, and applications.
This meeting from the first focused on aspects of machine learning and data mining in
pattern recognition problems. We planned to reorganize classical and well-established
pattern recognition paradigms from the viewpoints of machine learning and data
mining. Though it was a challenging program in the late 1990s, the idea has inspired
new starting points in pattern recognition and effects in other areas such as cognitive
computer vision.

For this edition the Program Committee received 103 submissions from 20
countries. After the peer-review process, we accepted 58 papers for presentation. We
deeply thank the members of the Program Committee and the reviewers, who
examined some difficult papers from broad areas and applications. We also thank the
members of the Institute of Applied Computer Sciences, Leipzig, Germany who ran
the conference secretariat. We appreciate the help and understanding of the editorial
staff at Springer, and in particular Alfred Hofmann, who supported the publication of
these proceedings in the LNAI series.

Last, but not least, we wish to thank all the speakers and participants who
contributed to the success of the conference.

This proceedings also includes a special selection of papers from the Industrial
Conference on Data Mining, ICDM-Leipzig 2005, which we think are also interesting
for the audience of this book. We also thank the members of the Program Committee
of ICDM 2005 for their valuable work, and all the speakers who made this event a
success.

Leipzig, Petra Perner
July 2005 Atsushi Imiya
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Abstract. The Error-Correcting Output Codes (ECOC) is a representative ap-
proach of the binary ensemble classifiers for solving multi-class problems.
There have been so many researches on an output coding method built on an
ECOC foundation. In this paper, we revisit representative conventional ECOC
methods in an overlapped learning viewpoint. For this purpose, we propose new
OPC based output coding methods in the ECOC point of view, and define a
new measure to describe their properties. From the experiment on a face recog-
nition domain, we investigate whether a problem complexity is more important
than the overlapped learning or an error correction concept.

1 Introduction

The Error-Correcting Output Codes (ECOC) [1] is one of the binary ensemble classi-
fiers for solving multi-class problems. The ECOC has been dominant theoretical
foundation in output coding methods [2-6] that decompose a complex multi-class
problem into a set of binary problems and then reconstructs the outputs of binary
classifiers for each binary problem. The performance of output coding methods de-
pends on base binary classifiers. It needs to revisit the ECOC concept, since the Sup-
port Vector Machines (SVM) [7] that can produce a complex nonlinear decision
boundary with a good generalization performance is available as a base classifier for
output coding methods.

The ECOC has two principals with respect to a codes design in which the codes
concern both how to decompose a multi-class problem into several binary ones and
how to decide a final decision. One principal is to enlarge the minimum hamming
distance of a decomposition matrix. The other is to enlarge the row separability to
increase the diversity among binary problems. A high diversity reduces an error-
correlation among binary machines [8]. By enlarging the length of codewords [9], we
can easily increase the hamming distance of the decomposition matrix at the cost of
generating a large number of binary problems. In this circumstance, each class can be
learned redundantly in several binary machines, we call it overlapped learning. By
increasing the error-correction ability through the overlapped learning, we have been
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