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 Abstract— Due to the enormous increase in the size of image 

databases as well as its vast deployment in various applications, 

the need for Content Based Image Retrieval (CBIR) development 

arose. This paper describes a hybrid feature extraction approach 

of our research and solution to the problem of designing a CBIR 

system manually. Two features are used for retrieving the images 

such as color and texture. Color feature is extracted by using 

different color space such as RGB, HSV and YCbCr. Texture 

feature is extracted by applying Gray Level Co-occurrence 

Matrix(GLCM). The image is retrieved by combining color and 

texture feature and the color space which gives the best result as 

analyzed using precision and recall graph. 

 

Index Terms—Color Spaces, Euclidean Distance, Image 

Retrieval, Precision, Recall.  

I. INTRODUCTION 

The term Content Based Image Retrieval (CBIR) 

originated in 1992, by T. Kato [1]. It is a process of retrieving 

images from a database based on the features that are 

extracted from the images. Two types of features are present 

in the image ie., General and Domain Specific. General 

features or Low Level Features such as Color, Texture and 

Shape. Domain Specific or High Level Features such as 

emotions etc, these features are difficult to extract. The user 

provides a “query” image and the search is based upon that 

query (e.g. Fig. 1.1). CBIR system is used in many 

applications [2] such as Fingerprint Identification, 

Biodiversity Information Systems, Digital Libraries, Crime 

Prevention, Medicine, Historical Research, Trademark Image 

Registration, Automatic Face Recognition Systems, Fashion 

and Graphic Design, Architectural and Engineering Design, 

Remote sensing and Management of Earth Resources, 

Cultural Heritage, Publishing and Advertising etc. In the 

present work the experiments of CBIR have been used to 

evaluate the effect of different color space on model 

performance. In this paper, Literature Survey of CBIR is 

dealt in Section 2. Section 3 describes the Proposed Methods. 

Section 4 focuses on Similarity Measurement. Section 5, 

provide particulars of Experiments conducted followed by 

result. Section 6 presents Conclusion and Future Work and 

Finally, the References. 

 Literature Survey 

Content based image retrieval for general-purpose image 

databases is a highly  challenging problem because of the 
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large size of the database, the difficulty of understanding 

images, both by people and computers, the difficulty of 

formulating a query, and the issue of evaluating results 

properly. A number of general-purpose image search engines 

have been developed. In the commercial domain, QBIC [3] is 

one of the  earliest systems. Recently, additional systems 

have been developed such as T.J. Watson  [4], VIR [5], 

AMORE [6], and Bell Laboratory WALRUS [7]. In the 

academic domain, MIT Photobook [8] [9], is one of the 

earliest systems. Berkeley Blobworld [10], Columbia 

Visualseek and Webseek [11], Natra [12], and Stanford 

WBIIS [13] are some of  the recent well known systems. The 

common ground for CBIR is to extract a signature for every 

image, based on its pixel values, and to define a rule for 

comparing images. The signature can be color, texture, shape 

or any other information with which two images could be 

compared. Distance metric or matching criteria is the main 

tool, for retrieving similar images from the large image 

databases, for all the above categories of search. 

 

Fig. 1.1 Example of CBIR system 

II. PROPOSED METHOD 

There are different methods for image retrieval using low 

level features color, texture and shape. In order to use good 

color space for specific application, color conversion is 

needed. In this paper color and texture features are used to 

retrieve the images. In color different color space are used, by 

converting the color images from RGB to another color 

spaces like Gray, HSV ,HSI, YCbCr ,Lab, CMY etc, and 

processing these images gives better results. In texture the 

co-occurrence matrix is used. 

A. Color Space 

Color Space is defined as model for representing colors in 

terms of intensity values. A color model is an abstract 

mathematical model describing the way colors can be 

represented as tuples of numbers, typically as three or four 

values of color components. Three different color space are 

used in this paper they are: RGB, HSV, YCbCr.  
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RGB Color Space 

RGB is additive in nature. It is sum of three primary colors 

Red (R), Green (G) and Blue (B). The range of values of each 

of this components lies within 0  to 255. Any other color 

space can be obtained from a linear or non-linear 

transformation from RGB. It is one of most widely used color 

space for processing and storing the digital image data [14]. 

However, high correlation between the red, green and blue 

colors. This color space is device dependent which means 

that the same signal or image can look different on different 

devices. In RGB chrominance and luminance component are 

mixed.  

HSV Color Space 

HSV stands for Hue, Saturation and Value. Hue and 

Saturation defines chrominance, Value or intensity specifies 

luminance [15]. Hue is used to distinguish colors, Saturation 

measures the percentage of white light added to the pure 

color, Value is the light intensity. Eq. (1), (2) & (3) shows the 

transformation from RGB color space to HSV color space.  
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Here, max represent the greatest of r, g, b and min 

represent the least. 

YCbCr Color Space 

YCbCr color space has been defined in response to 

increasing demands for digital algorithms. Y is luma 

component which represent the luminance and computed 

from nonlinear RGB [16]. It is obtained as weighted sum of 

RGB values. Cb is difference between blue and luma 

component and Cr is the difference between red and luma 

component [14] [17]. The Y in YCbCr denotes the luminance 

component, and Cb and Cr represent the chrominance 

component. Eq. (4) shows the transformation from RGB to 

YCbCr color space. 
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                      (4)  

Here, mean and standard deviation are calculated for every 

component in the set of chosen color spaces. Mean of pixels 

color depicts principal color of the image and standard 

deviation depicts the variation of pixel color. 

B. Texture 

 Texture innate property of all surfaces, describes the 

visual patterns and that contain important information about 

the structural arrangement of the surface and its relationship 

to the surrounding environment. E.g. clouds,  leaves, bricks, 

fabrics etc. It is a feature that describes the distinctive 

physical composition of a surface. In low level feature, 

texture co-occurrence matrix is used for retrieval of the 

images. 

Co-occurrence matrix 

While calculating the co-occurrence matrix [18], the image 

is first converted into gray scale, and then co-occurrence 

matrix is calculated called as Gray Level Co-occurrence 

matrix (GLCM). Co-occurrence matrix describes spatial 

relationships between grey-levels in a texture image. GLCM 

is composed of the probability value, it is defined by p(i, j | d, 

θ ) which expresses the probability of the couple pixels at θ 

direction and d interval. When θ and d is determined, p(i, j | d, 

θ ) is showed by P i j, . Distinctly GLCM is a symmetry 

matrix; its level is determined by the image gray-level. 

Elements in the matrix are computed by using eq. (5) 
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To estimate the similarity between different gray level 

co-occurrence matrices, many statistical features extracted 

from them like Energy, Entropy, Contrast, Homogeneity are 

given in the eq. (6),(7), (8), (9) respectively. 

Energy is the sum of squared elements or angular second 

moment. 
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i j

Energy =                                 (6) 

Entropy is the statistical measure of randomness. 

   

(i, j) log (i, j)
i j

Entropy P P= −                     (7) 

Contrast  gives the local variations in GLCM. 
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Homogeneity is the closeness of distribution of elements. 
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III. SIMILARITY MEASUREMENT 

There are many similarity measures such as Manhattan 

Distance, Minkowski Distance, Chebyshev Distance etc, for 

matching and retrieving the similar image from the image 

database. In this paper, we have chosen Euclidean Distance 

Measurement for similarity computation. Eq. (10) shows the 

Euclidean Distance. 

Q DB
2

1

(F [i] F [i])
N

i

d
=

= −            (10) 

Where, FQ[i] is the query image feature and FDB[i] is the 

corresponding feature in the feature vector database. N- 

number of images in the database. 

IV. EXPERIMENTAL RESULTS 

The proposed image retrieval method is implemented 

using OpenCV 2.4.3. The database we used in our evaluation 

is WANG database [19].  
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The WANG database is a subset of the Corel database of 

1000 images, which have been manually selected to be a 

database of 10 categories of 100 images each (Fig. 5.1). The 

images are of size 384 × 256 or 256 × 384 pixels. 

 
Fig. 5.1 Images from each of the 10 Categories of WANG 

Database. 

Performance Evaluation Metrics 

The level of retrieval accuracy achieved by a system is 

important to establish its performance. In CBIR, 

precision-recall is the most widely used measurement method 

to evaluate the retrieval accuracy. Precision, P, is defined as 

the ratio of the number of retrieved relevant images to the 

total number of retrieved images [20]. 

Number of relevant images retrieved
P

Total number of images retrieved
=      (11) 

Let the number of all retrieved images be n, and let r be the 

number of relevant images according to the query then the 

precision value is: P = r / n. Precision P measures the 

accuracy of the retrieval. 

Recall, R, is defined as the ratio of the number of retrieved 

relevant images to the total number of relevant images in the 

whole database [20]. 

Number of relevant images retrieved
R

Number of relevant images in the database
=    

(12) 

Let r be the number of relevant images among all retrieved 

images according to the query, and M be the number of all 

relevant images to the query in the whole database then the 

Recall value is: R = r / M.  Recall R measures the robustness 

of the retrieval. 

Precision graph: 

 

Recall graph: 

 

RGB Color Space 

 

Query Image 

 
Fig. 5.2 Top 10 retrieved images for RGB colos space based 

on similarity distance. 

HSV Color Space 

 
Fig. 5.3 Top 10 retrieved images for HSV colos space based 

on similarity distance.  

YCbCr Color Space 
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Fig. 5.4 Top 10 retrieved images for YCbCr colos space 

based on similarity distance.  

V. CONCLUSION 

An image retrieval method using different color space and 

texture has been  proposed. Experimental results showed that 

the precision and recall for buses, horses, and food image 

categories HSV color space gives good results than other 

color spaces.  

In future still more efficient color spaces and distance 

measures can be applied to analyze the performance of color 

spaces. 
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