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INntroduction In the last few years there has been a dramatic increase in the visual information available and retrieving images from big databases has become a
challenging task. Typically, images are described by their textual content (TBIR) or by their visual features (CBIR), but recently the hybrid approach was introduced. It
combines both characteristics to improve the benefits of using text and visual content separately. Considering that CBIR is still far from being as well-matured as TBIR, in
this work we concentrate on CBIR and propose a new SOM model (ParBSOM), which can be used for indexing images efficiently. In addition, we study how these
techniques can be applied to the hybrid approach and provide computational results to assess their performance.

Hybrid Approach
In order to overcome TBIR and CBIR problems,
recently the hybrid approach has been introduced.

Image Descriptor
Color is one of the most intuitive features of an image.

In CBIR, color histogram [1] is one of the most widely
used features in the area and it is constructed by
counting the number of pixels of each color.

CBIR and TBIR produce their own results and then
both lists are merged (late fusion).

One of the merging strategies is known as
refinement [8], which reorders TBIR results using
the results of CBIR.

It can work with different color spaces such as RGB or
HSV and with different distance metrics.

In many works, HSV with L1 distance has shown
improved results [2,3].

This strategy gives more importance to textual
results as nowadays TBIR is a much more advanced

area than CBIR.
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Figure 2: Retrieving images from a trained SOM

In order to eliminate irrelevant images from the
results list, we propose a scoring function that allows
us to define a threshold (between 0 and 1) and filter
those images below it.

Image Index
One of the main problems faced in CBIR is that image descriptors are usually
high-dimensional.
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Working with big networks can reduce the performance of the classical SOM,
so different models such as BSOM [6] and ParSOM [7] have been developed.
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Figure 4: Typical organization of a hybrid system

BSOM is an alternative that modifies the training algorithm, reducing the time
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characteristics leading to a considerable improvement in training and
retrieval times.

Experimental Results

Figure 3: Network is divided and assigned to different nodes

Finally, we applied the studied methods (HSV color
histograms and ParBSOM) to a hybrid system which
uses the refinement strategy.

Then, we compared the quality of the generated maps for ParSOM, ParBSOM,
and the Brute Force algorithm (a linear search through the database).

First, we compared training times for different SOM
models: the traditional SOM, BSOM, ParSOM, and our
proposed model ParBSOM.

We used image databases which are used in many works of the area [9,10,11].
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0 ParSOM vs. SOM: improvement close to 30%
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Table 3: Time required to retrieve an image from the database

improvement between 10% and 20%
O ParBSOM vs. Brute Force: more than 90% of improvement

O As database size increases, improvement is higher
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Conclusions
¥ Several techniques applied to the image retrieval area have been investigated.

¥" We have studied color histograms, comparing their performance in the RGB and HSV space.
¥ A scoring function for color histograms has been proposed in order to eliminate irrelevant images from the results list.
¥" We have investigated how SOM can be used as an index in CBIR.

¥" We have introduced a new SOM model (ParBSOM) that improves BSOM’s training time by about 40% and also
ParSOM'’s training time by about 60% and proposed to use it in CBIR.

¥ We have studied hybrid techniques and observed that the refinement strategy can actually improve textual
results by using visual features.
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