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Preface

These days the technique of data fusion has been used extensively in many differ-
ent application areas and information retrieval is one of them. As early as 1980’s,
researchers began to investigate combining retrieval results generated from many
different ways. Since then the problem of data fusion has been investigated or ap-
plied by many researchers in the information retrieval community. Looking at the
technical implementation of information retrieval systems, one may find that data
fusion has been used by many of them, if not all of them, in one way or another.
This demonstrates that data fusion, as a useful technique for performance improve-
ment, has been accepted by the information retrieval community. But sometimes,
the best possible fusion technique has not been used.

In 2001 I took part in an EU Project that was relevant to data fusion. I published
my first paper on data fusion in 2002. Since then, I have been spending most of my
research time on data fusion and some related topics in information retrieval. It has
been 10 years and I have done a lot of research work on it. I think it is a good idea
to put all my research output together in a systematic style so as to make it easy
for others to find relevant material. The book should be useful for researchers and
students in the areas of information retrieval, web search, digital libraries, and online
information service, to obtain the up-to-date data fusion technique. The book may
also be useful for people in other research areas such as machine learning, artificial
neural networks, classification of text documents or/and multimedia files, and so on,
since the data fusion technique has been widely used in those areas as well.

The book has a good coverage of different aspects of the data fusion technique:
from retrieval evaluation (Chapter 2) to score normalization (Chapter 3); from score-
based methods (Chapters 4, 5, and 6) to ranking-based methods (Chapter 7); from
theoretical framework (Chapter 6) to data fusion applications (Chapter 9). Exper-
iments have been conducted and reported for almost all of the aspects discussed.
A related problem, fusing results from overlapping databases, is also addressed
(Chapter 8).

Information retrieval is an area that requires effort on both theoretical and em-
pirical sides. There is no exception for the data fusion problem. The geometric
framework discussed in Chapter 6 provides us a good platform to understand the
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properties of (score-based) data fusion algorithms; while results of various exper-
iments help us to find useful information such as the relation between rank and
relevance in a resultant list, or the performance of a given data fusion algorithm in
various kinds of situations.

Apart from some examples of application in Chapter 9, I wrote programs for
almost all those empirical studies included in this book. Sometimes it is a bitter
experience when I found some results obtained were inconsistent or suspicious, but
could not find where the things might go wrong. But after so many data fusion
experiments, I am now happy to see that in general, the results are consistent and
convincing across different experiments. For example, CombSum, CombMNZ, the
Borda count, the linear combination method have been tested in different data sets
for many times, and the experimental results are very consistent.

Finally, I would give my thanks to my colleagues and friends, especially Fabio
Crestani, Sally McClean, Yaxin Bi, Xiaoqin Zeng, and others, who worked with me
on the data fusion problem or helped me somehow; I would give my thanks to my
wife, Jieyu Li, who always backs me; and I would give my thanks to my son, Zao
Wu, who proof-read most of my published papers and the manuscript of this book
as well.

Shengli Wu
University of Ulster

Jordanstown, Northern Ireleand, UK
January, 2012
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