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referred to as relevance feedback algorithms [14].

A typical scenario for relevance feedback in content-
based image refricval is as follows:

o Machine provides initial retrieval results. through
query-by-keyword, skeich, or example, efc.;

Then, iteratively:

« User provides judgment on the current results as to
whether, and 10 what degree, they are relevant or
irrelevant to her/his request;

 The machine learns and tries again.
1t is worth noting that there arc variants of relevance

feedback algorithms that have used different assumptions

from those adopted in this paper. For an extensive review

and comparison the reader is referred to [14]

Initiated in document retrieval field, much of the
relevance feedback research has been recently conducted
e field of contentbased image etricval (CBIR). But

xan be suitable for refrieval of other media types a
paper, we assume cach iage o cach unt of

the stae-of-the-art methgs

1. Introduction

To design a content-badgd multimedia information
retrieval sysiem, one needs fo\pddress at least two issues:  an on
the first is how to find \effective and compact
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robusiness under a small training sample. The kernel
version, namely “BiasMap”, is derived to facilitate non-
linear biased discrimination. Extensive experiments are
carried out for performance evaluation as compared 1o
the state-of-the-art methods.

1. Introduction

To design a content-based multimedia  information
retrieval system, one needs 1o address at least two issues:
the first is how to find cf and compact
representations for the data; the second is how to select
distance metrics for data ranking in accordance with the
human perception of the contents. The latter shall be dealt
with in real-time with user in the loop because the metric
dynamically depends upon the user and the context. This
is the focus of this paper, ic., real-time leaming of
distance metric, or feature space transformations based on
the user interactions. For this purpose we will assume the
sclected feature representations are effective 1o the
necessary exent.

The need for on-line learning stems from the fact that
different semantic concept lics in different subspace, and
the selection of such subspaces cannot be done off-line in
general, since different users at different times often have
different interpretations or requests regarding the same
picce of information. And it will be a burden for a regular
user 1o tune the internal parameters for the machine to
adapt to changes of subspacc. Such difficulties have led to
research efforts relating to on-line learning of user prefer-
ences, interpretations, or retrieval requirements. These are

referred to as relevance feedback algorithms [14].

A typical scenario for relevance feedback in conteni-
based image retricval is as follows:

o Machine provides initial retrieval results, through
vord, sketch, or example, etc.;

quer
Then, iteratively:
« User provides judgment on the current results as to
whether, and 1o what degree, they are relevant or
irrelevant to her/his request;
« The machine learns and tries again.

1t is worth noting that there arc variants of relevance
feedback algorithms that have used different assumptions
from those adopted in this paper. For an extensive review
and comparison the reader is referred (0 [14].

Initiated indocument retricval field, much of the
relevance feedback research has been recently conducted
in the field of content-based image retricval (CBIR). But
they can be suitable for retrieval of other media types as
well. In this paper, we assume each image or cach unit of
information is represented by a vector. In the abstraction
of the feature space, each unit becomes a point. Relevance
feedback with both positive and negative training
examples becomes a supervised classification problem, or
an on-line lcarning problem in a baich mode, but with
some unique characteristics [14]

Most of the state-of-the-art techniques use ad hoc
heuristies to deal with positive and negative feedbacks,
imposing arbitrary feature ~independence assumptions
[14]. Some techniques offer optimal solutions but only on
positive examples (2], or only in a linear/Fuclidean sense
[6][8]. This paper proposcs a novel scheme called
BiasMap that can deal with positive and negative
examples with non-linear densities asymmetrically in @
principled way (Section 3). Extensive experiments and
cvaluations are reported in Scetion 4.

2. Traditional discriminant analysis

From the pattern analysis point of view, when only
positive examples are to be considered and with Gaussian
assumption, the whitening transformation is the optimal
choice, which is equivalent 1o the use of Mahalanobis
distance metric m(cf [6][8]). When both positive and
negative examples are considered, insiead of various
seemingly plausible heuristics for feature-weighting [14],
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