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Abstract- In this paper, we propose a practical image retrieval scheme based on the issue of texture, color space and 
relevance feedback features extractions. The algorithm for an effective image retrieval scheme to retrieve images is 
presented. We propose a scheme using color and texture features and address the unique algorithm to extract the color pixel 
features by the RGB color sequence coding, the texture features of Homogeneous Texture Descriptor (HTD) and relevance 
feedback. The proposed scheme transfers each    image   to a quantized color code using the regulations of the properties in 
compliance with RGB color sequence coding model and then employing   the quantized color code, the texture feature of 
Homogeneous Texture Descriptor (HTD) to compare the images of database along with relevance feedback feature. 
Experimental of the proposed scheme performed on SIMPLI city image database to demonstrate more efficient and effective 
than the conventional schemes. 
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I. INTRODUCTION  
 
Multimedia data such as image and video has been 
widely spreading on account of internet prevalent. In 
the recent years, content-based image retrieval 
(CBIR) has been an active research area in image 
processing. Content-based image retrieval has many 
application areas such as, architectural design, 
education, commerce, military, medical diagnosis, 
biomedicine and web image classification. Due to 
advancement in digital technology and rapid growth 
of internet, digital acquisition of images prevails over 
the world[3, 4]. The tremendous growth of digital 
image and video on internet, so the traditional text-
based retrievals based on keywords are not sufficient 
to resolve image retrieval. Content-based image 
retrieval (CBIR) is a technique of computer vision to 
solve the problem of image retrieval from large-scale 
image databases based on user’s query [15, 16],. The 
CBIR system retrieve relevant images from images 
database by the means of derived features to enhance 
the accuracy and efficiency of image retrieving. 
 
CBIR manipulate on different principles from 
keyword indexing. Some commercial CBIR systems 
are now available. The CBIR system like IBM’s 
QBIC [10], based on distribution and characteristics 
of color, shape, texture, sketch and example to 
retrieve images . Chabot system employs text along 
with color histogram and integrates a relational 
database to retrieve image. VisulSEEK system [9] 
developed at Columbia University Center for 
Telecommunication Research, employs color 
percentage from color and spatial layout region of 
colors to retrieve image. 
In this paper we describe combined features of   
texture, color space based  and relevance feedback 
methods to retrieve images from database. The 

features of Content-based image such as color, shape, 
texture and outline are used for image retrieval. 
Among these features, color is an important feature in 
CBIR, which is invariant on size, orientation and 
complexity. We proposed the novel features 
extraction technique using RGB color sequence 
coding, relevance feedback along with the texture 
features of Homogeneous Texture Descriptor (HTD) 
to retrieve images.  
 
II. RGB COLOR SEQUENCE CODING 
 
A color space is a multidimensional space in which 
the different dimensions represent the diverse 
components of color.. The color feature is one of the 
most widely used visual  features in image retrieval in 
virtue of its easy and fast computation. The color 
histogram is one of  the most commonly used color 
feature representation in image retrieval[6, 7]. It is 
consists of three primary colors Red, Green and Blue. 
The range of values of each of this components lies 
within 0 to 255. We proposed an efficient scheme to 
retrieve images. First of all to resize all images to 
20x20 pixels normalized size. We resize all images to 
reduce the effects of variation in size, and accelerate 
the speed. Since the images are allowed to have 
different sizes,  so all images are normalized to a 
standard size (i.e. 20 × 20 pixels) in this step. Since 
RGB color space is a 3-dimensional vector space and 
each pixel, p (i), is defined by an ordered triple of red, 
green, and blue coordinates. Herein, all frames of  
image are resized by the bicubic interpolation 
technique.   We realize that the values of r, g, and b 
are totally different with the altered illumination 
conditions. However, the relative values between r (i), 
g (i), and b (i) are very similar. Moreover, the number 
of the permutations of R, G, and B is 6 only (RGB, 
RBG, GRB, GBR, BRG, and BGR). We append 
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white color series and black color series to let them 
become 8 series. We utilize 8 rules to transfer each   
image to a color sequence according to r (i), g (i) and 
b (i) of a pixel  as color white, black, red_1, red_2, 
green_1, green_2, blue_1and blue_2 totaled 8 colors. 
We append white color series and black color series 
to let them become 8 series. We utilize 8 rules to 
transfer each cartoon image to a color sequence as 
below: 
(1) if a pixel 235 =< r (i) =< 255, 235 =< g (i) =< 
255, and 235 =< b (i) =< 255 , then assigns the pixel 
as 'W'; (White color series) 
(2) if a pixel 0 =< r (i) =< 20, 0 =< g (i) =< 20, and 
0 =< b (i) =< 20, then assigns the pixel as 'K';(Black 
color series) 
(3) if a pixel r (i) > g (i) >= b (i), then assigns the 
pixel as 'R'; (the first series of "Red" colors) 
(4) if a pixel r (i) >= b (i )> g (i), then assigns the 
pixel as 'S'; (the second series of "Red" colors) 

(5) if a pixel g (i) > r (i) >= b (i), then assigns the 
pixel as ' G'; (the first series of "Green" colors) 
(6) if a pixel g (i) >= b (i) > r (i), then assigns the 
pixel as 'H'; (the second series of "Green" colors) 
(7) if a pixel b (i) > r (i) >= g (i) , then assigns the 
pixel as 'B'; (the first series of "Blue" colors) 
(8) if a pixel b (i) >= g (i) > r (i), then assigns the 
pixel as 'C'; (the second series of "Blue" colors) 
 
Since the 8 rules as above, we can obtain the 
impression of the characters "G" and "H" present two 
series of green colors. Subsequently, each image will 
become a 2D sequence array, and then we will 
convert the 2D sequence array to a 1D sequence as 
below: 
RRRRRRRGGGCCCHCBCCCCC…RRHHHRRW
WWWRRR (20 X 20 = 400 characters) 

 
 

 

 
Figure 1. (a) An original shot of sport videos; (b)Resized shot of  videos (20 X 20 pixels) ; (c)Resized the 20X20 pixels shot of sport 

videos to 322 X 322 pixels) for readers to see clearly; (d)Transfer the shot of the resized shot of sport videos to a 1D color code array. 
From the 2D code array, the layout of the sportsman with a gesture of victory (V). 

 
III. HOMEGENEOUS TEXTURE DESCRIPTOR 
 
The analysis of texture plays an important role in 
Content Based Image Retrieval. The schemes of 
texture analysis are usually classified into structural, 
statistical, model-based and transform methods [8, 
9,11,12]. There are three texture descriptors: Edge 
Histogram Descriptor (EHD), Homogeneous Texture 
Descriptor (HTD) and Texture Browsing Descriptor 
(TBD) recommended in MPEG-7 Committee Draft. 
Homogeneous Texture Descriptor (HTD) is based on  

 
the analysis of the texture feature of image employing 
Gabor filters to filter the image. 
 
The frequency space is divided into 30 channels with   
equal intervals of 30◦ and θr = 30◦ × r, where r is 
angular index   with r ∈{0, 1, 2, 3, 4, 5 }. In the radial 
direction, the center frequencies ωs of the feature 
channels are divided on an octave scale, for ωs = ω0 × 
2−s, where s is radial index with s ∈ {0, 1, 2, 3, 4 } 
and ω0 = 3/4 is the highest center frequency. The 
octave bandwidth of the feature channels in the radial 
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direction can be written as Bs= B0 × 2−s and B0 = 0.5 
is the largest bandwidth. HTD is a vector of 62 values 
deriving from the Gabor filter response of 30 
frequency channels.  
 
3.1 Gabor Filter 
Gabor filters are adopted to extract texture features 
from the images for image retrieval extensively [4,8]. 
The Gabor filters are a group of wavelets, with each 
wavelet capturing energy at a specific frequency and 
a particular orientation. The Gabor filters are 
designed to detect different frequencies and 
orientations. The representations of frequency and 
orientation of Gabor filters are similar to those of the 
human visual system and the tunable property of 
scale and orientation make Gabor filters as an utile 
method for texture analysis. Texture features can then 
be extracted from this group of energy distributions. 
A Gabor filter is a sinusoid function modulated by a 
Gaussian function. The Fourier transform of a Gabor 
filters’ impulse response is the convolution of the 
Fourier transform of the harmonic function and the 
Fourier transform of the Gaussian function. The basic 
2D Gabor function can be defined [12,13] as follows: 

 

where x and y are the filter parameters, and W is 
frequency, for Euler’s formula   

 
A set of self-similar functions can be generated by 
appropriate dilation and rotation of the Gabor 
function G(x,y) as follows: 

 
 
where θ is  the orientation of the filter. The 
orientations and scales of Gabor filters are used to 
detect textures in different orientations and scales. 
Gabor wavelet achieves the resolution both the 
frequency and spatial domain at the same time. The 
formula of Gabor function defined for Gabor filters in 
polar coordinate cab be written  

 
References Where ωs is radial frequency, θr is angular 
frequency, σs and σr are the standard deviation in 
radial and angular direction, respectively. 
Homogeneous Texture Descriptor (HTD) using 62 
values to characterize the features of texture for a 
image.  HTD = [fDC, fSD, ei, di], for i{1,2 …,30},  
where fDC and fSD are the mean and deviation of 
spatial domain, ei and di are energy and energy 
deviation value respectively.  
 
IV. RELEVANCE FEEDBACK  
Relevance feedback is the feature of regulating the 

results of a given query and prompt the user for 
feedback on retrieval result and taking relevance 
feedback information to improve the retrieval 
performance and accuracy. The algorithm of  
relevance feedback .using feedback intelligence to 
select subsequent images for retrieval. The relevance 
feedback schemes can collaborate   with   CBIR 
system to achieve   the better  retrieval performance. 
 
4.1 Support Vector Machine based Relevance 
Feedback 
The classical machine learning algorithms widely 
used in short term learning include Support Vector 
Machine, SVM based on Structural Risk 
Minimization (SRM) principle. SVM is superior to 
those methods based on Empirical Risk Minimization 
(ERM) principle, such as ANN. SVM minimizes an 
upper bound on VC dimension as opposed to ERM 
that minimize the error on the training data. The main 
idea of SVM comes from  a nonlinear mapping of the 
input space to a high dimensional feature space, and  
given two linearly separable classes, designs the 
classifier that leaves the maximum margin from two 
classes in the feature space[1, 2]. SVM displays good 
performance, has been applied extensively for pattern 
classification and handwriting recognition.. 
 
V. PROPOSED METHOD 
 
We proposed an efficient scheme to retrieve images. 
First of all to resize all images to 20x20 pixels 
normalized size. We find that each color’s scope is 
non uniform from hue panel of RGB color space. The 
three primary colors of R, G and B possess more 
scope than the other colors and extract the 62 values 
of   HTD feature by the means of gray the images, 
acquire the mean and deviation and Gabor filtering. 
We should adjust the weight value between two 
retrieval features owing to two characteristic features 
which includes RGB color space and texture features. 
The ratio of 7 to 3 between the similarity 
measurement of RGB color space and Homogeneous 
Texture Descriptor (HTD) obtained better 
performance through experiments. Finally sort the 
weight value of similarity feature vector and the 
retrieval images are presented if searching is 
completed. where relevance feedback mechanism  
cues  the  user  to  feedback on the retrieval  result 
and  enhance   the retrieval  performance of     
subsequent retrieval result.  
 
VI. EXPERIMENTAL RESULT 
 
The experimental database contains 1200 images 
including animals, sceneries, plants and flowers taken 
from internet and 1000 test images from SIMPLI city 
paper[5] of Wang’s image database. The outcome of 
the experiment can be achieved by the scheme we 
proposed. Experimental examples based on the 
proposed scheme shown as Figure 3. Comparing the 
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results of the Figure 2 which result based on scheme 
[7], and our previous scheme. Our scheme performs 
better than the conventional schemes. . 
 
CONCLUSION 
 
We proposed and address the unique algorithm to 
extract the color pixel features by the RGB color 
space, the texture features of HTD and relevance 
feedback instead of the single feature of image 
information which is not easy to get the 
comprehensive properties of the content of image. 
The RGB color space and the HTD features are 
extracted and compared with the features of the 
images in the database while querying images. Both 
color and HTD features of querying images are 
compared with the color and HTD features in the 
database. The algorithm of   relevance feedback. 
using feedback intelligence to select subsequent 
images for retrieval. The relevance feedback schemes 
can collaborate   with   CBIR system to achieve   the 
better   retrieval performance.  The experimental 
database contains 1200 images including animals, 
sceneries, plants and flowers taken from internet and 
1000 test images from SIMPLIcity paper[5] of  
Wang’s image database. As  table 1. show that the  
experimental results, the proposed method achieves 
the best of  precision and retrieval accuracy as 
compared to the conventional  schemes. 
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