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Abstract

CBIR is the application of computer vision techniques to the image retrieval problem, that is, the problem of
searching for digital images in large databases. An experimental comparison of a number of different color
descriptors for evaluation of CBIR approaches for differently sized images is presented in this paper. Color
descriptors are considered for retrieval. The primary goal is to determine which approach is most efficient in
representing the similarity of color images which are not same in size, though their aspect ratio is same. In this
paper, we present the comparison of different color descriptors. For the purpose we have used Global Color
Histogram (GCH), Local Color Histogram (LCH) and Color average. Publicly available image database is used
and the retrieval performance of the features is analyzed in detail. The work is concluded by stating which
method performs well.
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1. Introduction

With advances in the computer technologies and the advent of the World-Wide Web, there has been an
explosion in the amount and complexity of digital data being generated, stored, transmitted, analyzed, and
accessed [Nandagopalan et al (2008)]. Much of this information is multimedia in nature, including digital
images, video, audio, graphics, and text data. In order to make use of this vast amount of data, efficient and
effective techniques to retrieve multimedia information based on its content need to be developed [Muda et al
(2009)].

Understanding the nature and scope of image data plays a key role in the complexity of image search system
design. Images need to be organized by summarizing their visual descriptors. A descriptor is an attribute that
can capture a certain visual property of an image either globally for the entire image or locally for regions or
objects [Smulders et al (2000)]. Color, texture and shape are commonly used features in CBIR systems. A key
task in any CBIR system is the feature extraction. Mapping the image pixels into the feature space is known as
feature extraction [Datta et al (2008)]. This information, also known as feature vector, represents images in data
base and used for searching.

In retrieval stage, query image is also represented in the form of a feature vector and the similarity between the
query vector and stored feature vectors is computed [Rui and Huang (1997)]. The similarly measure is used to
determine the distance between the query image and stored images. After that images are ranked according to
the distance and retrieved [Chitkara et al (2000)].

In this paper, we represent images by color descriptors. We compare the effectiveness and efficiency of these
color descriptors in representing visual features when the sizes of test image and database images are different.

2 Methods and Materials

RGB color model is used for this work. In order to evaluate the effectiveness and efficiency of color features the
following color descriptors are considered.
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2.1 Color Features

Color is a widely used important feature for image representation. This is very important as it is invariant with
respect to scaling, translation and rotation of an image. Color space, color quantification and similarity
measurement are the key components of color feature extraction.

Color moments

Color moments are measures that can be used differentiate images based on their features of color. Once
calculated, these moments provide a measurement for color similarity between images. The mean, variance and
standard deviation of an image are known as color moments™. Following equations define the mean, variance
and standard deviation of an image. An image therefore is characterized by 9 moments 3 moments for each 3
color channels. We will define the ith color channel at the jth image pixel as pj;
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Mean can be understood as the average color value in the image.
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Skewness can be understood as a measure of the degree of asymmetry in the distribution.
Color Histogram

A histogram is the distribution of the number of pixels for an image'. The number of elements in a histogram
depends on the number of bits in each pixel of an image. For example, if we consider a pixel depth of n bit, the
pixel values will be in between 0 and 2"-1, and the histogram will have 2n elements.

Similarity measurements

Similarity measurement is a means of evaluating CBIR algorithms efficiency. These algorithms search image
database to find images similar to a given query image. The amount of similarities between images must be
evaluated according to certain metrics. Hence, the feature vectors, extracted from the database image and from
the query, are passed through a distance function d. The objective of any distance function (or similarity
measure) is to find how feature vectors are close to each other. There exist several common techniques for
measuring the distance (dissimilarity) between two N-dimensional feature vectors p and g. Each technique has
some important characteristics related to an application. We have used the following [Chengjun Liu (2003),
Adjeroh et al (2001)] -
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The Euclidean metric is obtained as:
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A general purpose image database of 5500 images chosen from different categories is used. The images are
stored in JPEG format with size 440X320 and the RGB color model in used. Color feature vectors for each
image have separately been computed and stored in a database.

In this work, the ratio of relevant retrieved images to the total number of retrieved images (precision) and the
ratio of retrieved relevant images to the total number of relevant images in the database (Recall) are used to
evaluate the color features.

2.2 Methodology

The relevant images are identified based on different color features. The histogram based image retrieval
consists of two techniques: Global Color Histograms (GCH) and Local Color Histograms (LCH). The GCH
represents images with single histogram. First the GCHs of database images are computed and stored them in a
database. Then the GCH of the query image is computed. The Euclidian distance metrics is used to measure the
similarity between the query image and the database images. In order to identify the relevant images a fixed
threshold is used. In case of LCH, images are divided into 16 equal blocks. For each block, its color histogram is
obtained. The same procedure followed for GCH is applied for identifying the relevant images. In third
approach, Color Middling Method (CMM), the images are divided into blocks of 10x10 pixels and
representative color of each block is stored in database.

In proposed system we have prepared a database which has a number of images. The user inputs query image.
Low level features are then extracted for query image. Similarity distances are measured and calculating linear
coefficient of correlation between query image and images in database. On the basis of coefficient of correlation
two categories (relevant and irrelevant) are formed. The images from database on the basis of similarity ranking
are taken and shown to the user.

3. Results and Discussion

A general purpose image database consists of 5500 images is used for the experiment**"**. The database consists
of different categories such as Desert, Flowers, Snow, Mountains and Movie sequences. All the categories are
used for retrieval. These images are stored in JPEG format with size 440X320 and each image is represented
with RGB color space. In order to measure retrieval effectiveness for an image retrieval system, precision and
recall values are used. Five different images of each category are used as query images. These images are
selected so that some of them have uniform color distribution, some others have non-uniform color distribution
and the other having average color distribution. Once the images are retrieved, the parameters are fixed. Now
the test image is reduced in different sizes and the tests are run again to retrieve images. Graph 1 summarizes the
experiment results.
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Effect of Size on CBIR Methods
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Graph 1: Effect of size on CBIR methods
4. Conclusions

An experimental comparison of a number of different color descriptors for content-based image retrieval was
carried out for differently sized images. The retrieval efficiency of the color descriptors was investigated by
means of recall and precision.

According to the results obtained it can be said that global color histogram, and local color histogram
approaches produced almost same results till the test images are reduced to 40 percent, where as the
performance of other approach CMM has reduced significantly when the size is reduced below 70 percent. The
performance depends on the color distribution of images. The test results indicate that color histogram performs
well compared to other descriptors when images have mostly uniform color distribution.

5. References

[1] Adjeroh D. A. and Lee M. C., “On ratio-based color indexing,” IEEE Trans. Image Processing, vol. 10, no. 1, pp. 36— 48, 2001.

[2] Chang S.K., and Hsu A. (1992), “Image information systems: where do we go from here?” IEEE Trans. On Knowledge and Data
Engineering, VVol. 5, No. 5, pp. 431-442,

[3] Chengjun Liu,”A Bayesian Discriminating Features Method for Face Detection”, IEEE Trans PAMI, Vol. 25, No. 6, June 2003.

[4] Chitkara V., Nascimento M. A., and Mastaller. C.: Content based image retrieval using binary signatures. In Technical Report
TR0018, Department of Computing Science, University of Alberta, Edmonton, Alberta, Canada, 2000.

[5] Datta, R., Joshi, D., Li, J., Wang., J.Z. “Image Retrieval: ldeas, Inuences, and Trends of the New Age”. ACM Transactions on
Computing Surveys, 40(2), 2008.

[6] Faloutsos C. et. al. (1994), “Efficient and effective querying by image content, “Journal of intelligent information systems, Vol.3,
pp.231-262.

[7] Fauqueur, J. & Boujemaa, N. (2004a). Region-based image retrieval: fast coarse segmentation and fine color description.. J. Vis. Lang.
Comput., 15(1), 69-95.

[8] Feng D D, "Fundamentals of Content-based Image Retrieval," in Multimedia Information Retrieval and Management, D. Feng Eds,
Springer, 2003.

[9] Fuhui L., Hongjiang Z. and David D. F. (2003), Multimedia Information retrieval and Management.

[10] Gong Y, Chuan C.H, Xiaoyi G. Image indexing and and retrieval using color histograms, Multimedia Tools and Applications,
vol.2 pp. 133-156, 1996.

[11] Goodrum A. A. (2000), Image Information Retrieval: An overview of Current Research.

[12] Huang J., Kumar S. R., Mitra M., Wei-Jing Z., and Zabih R. (1997), Image indexing using color correlograms. In IEEE Conference on
Computer Vision and Pattern Recognition, pages 762--768.

[13] Huang, Y. L. "A Fast Method for Textural Analysis of DCT-Based Image," Journal of Information Science and Engineering, vol.
21(1), pp. 181-194, 2005.

[14] Igbal and Aggarwal, J. K., “Feature Integration, Multi-image Queries, and Relevance Feedback in Image Retrieval” , 6th International
Conference on Visual Information Systems (VISUAL 2003), September 24th-26th, 2003, pp. 467-474, Miami, Florida, USA. Held in
conjunction with 9th International Conference on Distributed Multimedia Systems (DMS' 03).

[15] Joshi, D., Datta, R., Zhuang, Z., Weiss, W., Friedenberg, M., Wang, J., and LI, J. 2006a. Paragrab: A comprehensive architecture for
Web image management and multimodal querying. In Proceedings of the International Conference on VLDB.

[16] Muda Z, Lewis Paul H., Payne Terry R., Mark J. Weal. “Enhanced Image Annotations Based on Spatial Information Extraction and
Ontologies”. In Proceedings of the IEEE International Conference on Signal and Image Processing Application, ICSIPA 2009.

ISSN : 0975-3397 Vol. 4 No. 01 January 2012 43



Vaibhav Guptaet al. / International Journal on Computer Science and Engineering (IJCSE)

[17] Nandagopalan S., Adiga Dr. B. S., and Deepak “A Universal Model for Content- Based Image Retrieval “Proceedings of World
Academy of Science, Engineering and Technology, 36 December 2008, ISSN 2070-3740.

[18] Rui Y. and Huang T. S (1997), Image retrieval: Past, Present, and Future, Journal of Visual Communication and Image Representation.

[19] Rui, Y., Huang,T., and Chang, S.-F. 1999. Image retrieval: Current techniques, promising directions and open issues. J. Visual
Commun. Image Represent. 10, 1, 39-62.

[20] Smulders A.M.W., Worring M., Santini, A. S., Gupta, and R. Jain (2000), “Content-based image retrieval at the end of the early years,”
IEEE Transaction on Pattern Analysis and Machine Intelligence, Vol.22, No. 12, pp. 1349-1380.

[21] Swain, M. J., & Ballard, D. H. 1991, Color indexing, International Journal Computer Vision, 7(1).

[22] Tamura, H. and Yokoya N. (1984), “Image database systems: A survey,” Pattern Recognition, Vol. 17, No. 1, pp. 29-43.

[23] Zachary J. M., Jr. and Sitharama S. |. Content Based Image Retrieval Systems, Journal of the American Society for Information
Science and Technology, 2001.

ISSN : 0975-3397 Vol. 4 No. 01 January 2012 44





