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Abstract

This thesis investigates the area of content based image retrieval
CBIR. The term CBIR seems to be originated in 1992 when an
experiment for automatic image retrieval based color and shape presents.
The CBIR system search for an image in the image database IDB based
on image content rather than the human-input data. The comparison
among CBIR systems is practically hard now since different systems may
based on different features and use different similarity measures
techniques. Therefore, CBIR will still be a challenging research topic for
several more years.

The objective of this thesis is to propose fast image retrieval system.
The system focuses on improving the performance by decreasing the
retrieval time without affecting the retrieval accuracy. This thesis presents
an effective and efficient CBIR system by performing various techniques
that decrease the retrieval time. The robustness of the proposed system is
obtained from combining these techniques in the offline stage of the
system which improved the system efficiency. This stage includes the
consuming time techniques such as features extraction computation as
well as fast techniques that are related to the features extraction
techniques.

The IDB classification technique is used to reduce the processing time
by comparison between group of images only rather than between images
in the whole IDB.

The ordinal measures technique is used for color features extraction.
Previously this technique has been widely used with shape and texture
features extraction.

Also the H and S colors are used to extract texture features via Gabor

filter while discard the V color. Finally, the DCT transformation is used



to extract features from a region-based shape representation. A developed
similarity measure technique is used to compare the shape features after
transformed to the binary form. This technique used the negated XOR to
compare the features.

In order to improve efficiency farther a multi filtering technique is
applied. This technique reduce the search range at different filters thus
reduces the time spent in unnecessary comparison operations. This
process produces the secondary classes concept which groups the images
of the same contents in one class. These classes significantly save the
query searching time during the online stage of the system.

The test on image database shows good retrieval performance. The
retrieval time of the system is a significantly improved in comparison
with the objective two experiments have done on the same IDB also with
the reported CBIR systems. The maximum retrieval time does not
exceeds 0.6 second for the IDB classes and two seconds for the new
images. While the retrieval time for first and second experiments are 92
seconds and 78.219 seconds. Also the retrieval time of a reported CBIR
system such as WALRUS CBIR that measured between 5-30 seconds to
retrieve images.

The retrieval accuracy is measured by automatic error rate measure.
This automatic calculation show an accurate results better than the
manually calculation based on human visual system HVS. The error rate

for a new image and the IDB generally varies between 0 - 33.333%.
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