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Abstract. Content-Based Image Retrieval (CBIR) has become one of the most
active research areas in the past years and still is known as a difficult task.
Using a retrieval system is generally frustrating for users, due to a gap
between low-level features managed by system and image semantics. We
propose in this paper a general point of view for introducing a bridge between
the user and the system. This includes a textual query, image features, based
on visual perception models, a relevence feedback.
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1. Introduction
The use of images for illustration has always had a wide distribution in human
activities. Thanks to recent technological advances the existence of large digital
image databases became possible. The growing size of the contemporary image
collections has created the necessity of image retrieval systems. This reinforced the
efforts of researches and leaded to appearance of various approaches. The earlier
retrieval methods are based largely on the semantic keywords attached to the
images. This can be done either by manual annotation or by automatically extracting
the keyword from the context, when it exists. The first one is subjective and very
time consuming, the second one is not always possible. More recent works propose
automated Content-Based Image Retrieval (CBIR), based on the “low level
features” (color, texture, etc.) extracted from pixel values.
The preferred mode of querying in image database is semantic. For example, we
might search for images of a road in a forest. To satisfy such a query, the system
must be able to recognize roads and forests in the images. But this level of
interpretation in CBIR systems is still out of the question. As the system can
estimate the similarity of images based on their low level features, there is an
important “semantic gap” between the image features, which have been extracted,
and the semantics of the image.
Most widely used kind of query in CBIR systems is a query by example (QBE),
formulated by providing an example of a similar image. The system returns a set of
images estimated as similar by image features.

2. Related work and motivation
Literature shows a huge amount of various techniques that have been applied to
CBIR in the recent years. (In [4] you can find a good review of them.) The great
number of different approaches can be explained by a wide variety of application
domains and by the fact that the existing CBIR systems are still not as efficient as
the user want them to be.
Typically, a CBIR system finds images from a large data collection that visually
match to a given query. The most systems propose to define the query by providing
one or more example images. Another possibility is to provide a rough sketch of the
desired image [2]. But both of the ways leads to the inconsistency between the
semantic query that the user has in mind and its description which makes it hard for
the user to specify the query and for the system to return the correct images.
Existing approaches based on treatment of low level features can be classified by:
- considered features,
- used data models,
- applied similarity metrics.
Among the features the color is the most extensively used. It’s meaningful in
human perception, easy to extract and robust to noise, scaling and rotation. Majority
of data models for representation of color features vary between different kinds of
histograms [8, 9, 5] and statistic models of color distribution. Texture features are
also widely used in image retrieval. For texture analysis [2, 3, 6] use wavelets, other
approaches use synthesized banks of filters for texture extraction (see [10] for a full
review). Shape features attract less attention of scientific community. Retrieval by
shape is useful only in specific collections (e.g. items on a homogeneous
background or geometrical images). See [1] for review of shape representation and
retrieval approaches.
Many systems provide the possibility to combine or select between one or more
models, based on different features. But they typically process the features
independently and use several indices, which can increase both space and time
requirements.
Among more recent works there are those that propose a kind of “semantic
bridge” between the user and the system. The widely used mechanism of “relevance
feedback” ([5], for example) takes into account user’s satisfaction by iterative
process of user-system interaction. During the retrieval process, the user high-level
query and perceptual subjectivity are captured by dynamically refined queries based
on the user’s feedback.

3. Problem definition
We consider a database of natural images, where no additional semantic
information about images is available. Research is performed in the following
directions:
- provide a textual way of query definition, which is more clear and intuitive
to the user than the query by example;

-

select the most meaningful features for natural images and propose the
unique model for its representation;
design of indexing algorithms, that agree with human visual perception;
use clustering to reduce the number of images to process in the image
retrieval phase and accelerate the retrieval.

4. Proposed solution
The complete image storage and retrieval process is divided into three phases.
During the first one we define the training image set, which is expected to be much
smaller than the image database itself. This set is divided into the groups of similar
images by performing the classification task. For each of the groups we compute an
average feature-vector from feature-vectors of group images. Feature-vector for an
image is computed from its low-level features. We describe each group also by
textual keywords.
The second phase serves to compute feature-vectors for the rest set of images and
perform data clustering in order to the distance between an image feature-vector and
average feature-vectors of the groups.
In the third phase of image retrieval we compare textual query of the user with
textual descriptions of the clusters and define the most suitable cluster of images.
Predefined number of images randomly selected from this cluster and returned to the
user. After that the iterative process of “relevance feedback” is used: in each
iteration user marks right and wrong images among the returned set. The system
uses this information for query refinement.

5. Conclusions
The paper describes general ideas for centered user approach for image retrieving.
These are the first steps, which are very promising and must be developed to obtain
further results.
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