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Many recent advances in computer technology have given rise to image databases containing tens of thousands of images. Visual information plays an important role in our society in fields like biomedicine, military, education, commerce, entertainment, crime prevention, and others. These large databases need efficient image retrieval methods based on the contents of the images. In modern content based image retrieval systems (CBIR ), visual content is addressed by low-level features such as colour, texture, shape or spatial relationship.

Image retrieval involves three primary issues: feature extraction, similarity measure and feature vectors indexing. While a large work has been done around the automatic extraction of features or around the access methods of multi-dimensional data, only limited attention has been placed on the combination of useful multi-dimensional data representations and similarity models with efficient index structures.

We have developed a framework for image retrieval using and combining efficient techniques for all three issues. 
Our similarity matching is based on combined colour and shape features. For colour extraction we have chosen to work in HSV colour space as being somehow closer to human visual perception.  The HSV colour separates the intensity or luminance from the colour or chromaticity information. Each image is partitioned into 16 blocks (4 x 4 grid), and for each block we calculate the mean values of Hue, Saturation and Value components.
Our shape feature extraction method is based on Fourier Descriptors because among other shape representation and retrieval methods, it achieves both well representation and well normalization. For shape extraction method, we have proceeded as follows. Each image is first transformed into a grey level image, and then it is further transformed into a binary one. Very often, the shape obtained from the binary image has noise around the shape boundary, thus a de-noise process is applied to it, in order to eliminate those isolated pixels or small isolated regions. Then, the boundary is finally traced using an 8-connectivity contour tracing technique. The Fourier Descriptors Ck are then defined as the k-th discrete Fourier transform coefficients from the boundary coordinates. Rotational invariance and invariance with respect to the starting point can be obtained by using only the absolute values of the descriptors Ck. Also, translational invariance can be achieved by discarding the Fourier Descriptor C0 while scale invariance is achieved by dividing the Fourier Descriptors by |C1|. The number of coefficients generated from the transform is usually large, but only the lower frequency descriptors contain information about the general features of the shape, while the higher frequency descriptors contain information about the finer details of the shape. As we are interested in minimizing as much as possible the size of the feature vectors, but in the same time achieve a good representation of shape, we shall use only a number of 20 Fourier Descriptors describing the lowest frequencies.
Indexing the search space improves considerably the efficiency of the search. Today, a great challenge in database area is to manage various non-traditional types of data such as video, audio, image, text and to develop efficient content-based retrieval techniques for such data. In particular, it is of vital importance to use indexing structures able to support execution of similarity queries.

We have chosen to use the M-tree for indexing the combined colour and shape feature vectors, as it has been proven to be the most flexible and efficient metric tree. Metric access methods handle cases in which the relevant information is concerned only with relative distances between objects rather than with their absolute positions in a multi-dimensional space. Thus, the M-tree organizes the space on the basis of the objects relative distances, as measured by a specific distance function whose only constraint is that of being a metric. The M-tree is a radius-based structure, paged, balanced, able to deal with dynamic data files, and providing performance optimization concerning both CPU (distance computations) and I/O costs.
The 68 element feature vectors previously extracted (48 colour features and 20 shape features) are indexed in the M-tree. The metric that organizes the M-tree is used as a similarity measure, being calculated as an affine linear combination of Manhattan and Euclidian distances (L1 and L2 metrics). We calculate the Manhattan distance for colour feature elements and the Euclidian distance for shape feature elements, finally summing the two values after applying to them different weights. Each of the two metrics has its advantages and disadvantages when it is used for image similarity retrieval. For instance, L1 metric may cause too few of the images that should be returned to be actually retrieved, while the L2 metric may cause the opposite effect (retrieving too many images, also images that are too little similar). We have chosen to use Manhattan distance for colour features for the same reason, as we represent colour based on a more general approximation (by mean values on blocks of the image). Combining the two distances, we will somehow reduce the negative effect of each in part. Moreover, we can stress the contribution of one set of features which may be considered more important relatively to the description of the images.
We give experimental results showing our technique is both correct and efficient.

