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Abstract: Motivated by the fast growth of image databases, content-based image retrieval (CBIR) has received
widespread research interest recently, where a typical user query is represented by a dynamic combination of
visual and semantic descriptions of the desired image or class of images. Unfortunately, users often have difficulty
specifying such descriptions. To alleviate those problems, users’ queries are often refined interactively through
mining the relevance of the feedback images, with the parameters combining the features automatically adjusted
to adapt to the users’ original needs.

The aim of this paper is to clarify some of the issues raised by this new technology by reviewing the current
capabilities and limitations of the relevance feedback (RF) techniques from the viewpoint of machine learning. A
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concept CBIR framework with RF techniques embed in is proposed first to facilitate the description, and the basic
components of a RF-based CBIR system are illustrated as well.

By using the proposed model, the paper proceeds with reviewing various RF techniques existing in the
literatures from three aspects. The data which can be used as the source of RF-mining is investigated firstly. To
analysis the obtained feedbacks, some assumptions about the distribution of the data must be made. We describe
two kinds of probable distribution assumptions commonly seen in literatures, i.e., Gaussian distribution and
mixture models, and the advantages and shortcomings of both assumptions are compared. Thirdly, we identify
six challenges one may encounter in the practice of applying RF technique in CBIR context and point out that
there is not such perfect algorithm that can deal with all the mentioned difficulties well at the same time.

Next, we focus on the classical RF methods, which mainly originate from the pattern recognition or machine
learning area. Roughly saying, we survey the typical RF algorithms from two branches, i.e. the clustering-based
and classifying-based algorithms. The main difference between the two kinds of algorithms lies in that the
clustering-based algorithms care more about the understanding of the “query point”, which is usually considered
as the semantic representation of user’s query in his or her mind, while the classifying-based ones try to find the
class boundary directly from the image database using some prior knowledge about the statistical structures of the
feedback data. However, it is worth mentioning that the boundary between the two branches of algorithms is soft
in nature. The merits and shortcomings of the classical RF methods are also discussed. .

Finally, several typical CBIR systems, either commercial or academic, with RF-techniques embed in are
surveyed The surveyed systems include such famous systems as QBIC, FourEyes, PicHunter, etc. The
relevance feedback techniques adopted in those systems are identified and emphasized.

In summary, we think that human is a key factor in the running of the whole CBIR system and it would
play a more important role in the operation of the system than now. RF techniques, as a way to incorporate man
in loop, will continue to receive wide interests from researchers. The paper then suggests several future promising
research directions through analyzing the close relationship between relevance feedback technique and the
abstracting of image semantic, user modeling and soft computing.
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