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Abstract: - Color histogram methods are used to so many Content-based image retrieval systems. They are simple, 
fast and generally insensitive to small changes in camera position. But this approach has a drawback that it does 
not use spatial information. Color coherence vector method includes not only spatial information that consist of 
coherent and incoherent vectors, but also shows superior performance to retrieve relevant images. In this paper 
presents modified color coherence vector. Extracting spatial information by our method is similar to conventional 
color coherence vector. However it makes additive texture information. Thus proposed method uses spatial 
information and additive texture information to retrieve relevant images from database. The experimental result 
showed that proposed method using additive texture information is more effective than conventional method. 
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1   Introduction 
As computer performance is higher, the number of 
digital images is creating rapidly. Also they spread to 
all over the world by internet. This makes text-based 
image retrieval technique can not retrieve images 
efficiently. Annotating images using keywords is 
difficult to describe images precisely. And it is time 
consuming process. Moreover every different users 
may use the different keywords in annotating or 
searching. Thus to overcome this kind of limitations of 
texture-based image retrieval, Content-based image 
retrieval techniques have been proposed [1-4]. 

All the above content-based image retrieval 
systems use visual features to retrieve images such as 
color, texture, shape and so on. Among these visual 
features, color feature is most straightforward feature 
in Content-based image retrieval systems. Every 
objects have own color and same object tend to have 
same or similar color. Hence, these characteristics 
make image retrieval more precisely. 

In the beginnings of 90’s, Swain and Ballard had 
proposed Histogram intersection [5]. This method is 
simple to compute, insensitive to small changes in 
camera position and fast. Even though this method has 
many advantages, there is drawback that it dose not 
use spatial information. 

In order to remove lack of  spatial information Pass 
and Zabih had proposed color coherence vector 
method [6]. This method performs much better than 
color histogram.  During the process each color pixels 
are classified by coherency. If classified region size is 
bigger than threshold, coherence pixels are counted as 
much as its size. Otherwise incoherence pixels are 
counted. Whether coherent or not, this process 
provides double color histograms. And similarity 
measure is conducted by these histograms. 

In this paper we propose modified color coherence 
vector method. In order to improve retrieval accuracy 
we extract both of texture information and spatial 
information simultaneously. This method is simple 
also achieves performance improvement. 

The rest of the paper is organized as following. In 
Section 2, conventional color coherence vector and the 
proposed method are presented. Experimental results 
will be described in Section 3. Conclusions appear in 
Section 4. 
 
2   Color Coherence Vector 
Following sections describe convectional color 
coherence vector and proposed method. Conventional 
method extracts only their spatial information such as 
coherence and incoherence vectors. However our 
approach extracts additive texture information with 
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spatial information simultaneously. Moreover 
proposed method has not only benefits about space 
and temporal complexity, but also superior 
performance and accuracy to retrieve relevant images 
from database. 
 
2.1 Color coherence vector 
Color coherence vector is double color histograms 
which consist of coherent vector and incoherent vector. 
Classification of coherence is determined by a fixed 
value τ . The region is coherence if the classified 
region size exceeds τ , otherwise the region is 
incoherence. Fig. 1 depicts the steps of classification 
process for color coherence vector. 
 

 
Fig. 1. Classification process of color coherence 

vector. 
 

At first, conduct blur to prevent too much 
separation. During the process, pixel values are 
replaced with average value that acquired from 
adjacent 8 pixels. Then make both of coherence 
vectors and incoherence vectors by using a fixed value 
τ . 

Let nα  denote the number of coherent pixels and 

nβ  denote the number of incoherent pixels. Then each 
color is defined jj βα +  and the color coherence 
vector of the image is written as; 
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Comparing images using this vector between 
images I  and 'I  can be defined as; 
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2.2   A drawback of color coherence vector 
Conventional color coherence vector method uses 
spatial information that consists of coherence and 
incoherence vector. And it shows better performance 
than color histogram method such as histogram 
intersection. However it has a drawback about 
classification of coherence region. 

As we described above, both of coherence and 
incoherence regions are classified by coherency of 
pixels in each regions. Thus, if each pixel is not only 
coherence but also its size exceeds a fixed value τ, 
they are coherence region, otherwise they are 
incoherence region. 

In the Fig. 2, although each image is different 
apparently, their ratio of color composition is totally 
equivalent.  In addition, they are coherent respectively. 
Thus, the outcome of color coherence vector is same. 
This means color coherence vector method can not 
distinguish some kind of pixel connections such as (a), 
(b), (c), (d), (e), and (f) in Fig. 2. 
 

   
(a)                     (b)                     (c) 

   
               (d)                      (e)                     (f) 

Fig. 2. Examples of patterns. 
 
2.3   Texture with color coherence vector 
In order to solve this problem we modified color 
coherence vector method. The flowchart of the 
process is depicted in Fig. 3. 

During the process we count regions to compute 
how many regions appear in the image. This is total 
classified region CR  by a fixed value τ . And when 
the color of classified region is changed, we increases 
CCC  to compute count of color changing. So we can 
get a changing ratio of total regions CRTR  by these 
values. The acquiring CRTR  from CR  and CCC  is 
given by 

Form color region Rk 
by merging adjacent pixel

Get a new pixel value Pxy  
in the image[x,y]. 
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Check adjacent pixels 
whether Pxy has a coherent pixel or not 
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     CRTR = CCC / CR                                            (5)
                          

 

 
Fig. 3. The flowchart of overall process. 

 
That is we can extract texture information from 

equation (5), this means we can use two types of 
information for retrieving images. One is color 
coherence vector that has spatial information, another 
is CRTR that included texture information. 

Proposed TCCV  (Texture with Color Coherence 
Vector) method to retrieve images using color 
coherence vector and additive texture information is 
defined as follows; 
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It has two type of information. One is color 

coherence vector already seen conventional method. 
Another is additive texture information CRTR. 
However, color coherence vector in our method is 
different from conventional method. It is due to 
modifying a fixed value τ . And CRTR represents 
changing ratio of total regions. 

In order to compute similarity between images 
I and 'I , comparing color coherence vector 
is conducted respectively. This computation 
is same with conventional method. And then 
compute texture distance by CRTR texture 
information. These steps are defined as; 
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Finally, similarity between image I and 'I  is 

acquired by merging of spatial and texture information. 
In this experiment, color coherence vector affects to 
determine similarity of the images also texture 
distance makes similarity more precisely.  Texture 
distance is used as a weight which makes similarity 
more effectively. Totally, processes discussed above 
is written as; 
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3   Problem Solution 
In our experiment, we used a database that is consist of 
10 categories (e.g. Americans & villages, Beach, 
Buildings, Buses, Dinosaurs, Elephants, Flowers, 
Horses, Mountains, Food) [7]. A database have totally 
1000 images and their resolution is 256×384 or 384 
×256. 

We have conduct experiments to compare 
conventional color coherence vector and TCCV that 
we proposed. In this experiment, each method conduct 
same preprocess. For instance, RGB color space 
transform into HSV color space. Then color images 
are quantized to 64 colors. Subsequently, each 
algorithm is performed to classify color coherence 
region. In order to classify the color region, 
conventional method used 300=τ . Otherwise, 
proposed method used 4=τ . Fig. 4 shows 
experimental example in our implemented system. 
 

 
Fig. 4. Example of Experiment. 

 
The performance of the retrieval result is measured 

by Precision, Recall. These are given by 

Form color region  Rk 
by merging adjacent pixel.
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In the equation (11), rR  is number of relevant 

images retrieved and T means total number of 
relevant images retrieved. Also rT  is total number of 
relevant images in database. 
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Fig. 5. Experimental result. 
 

Fig. 5 shows the experimental result. From Fig. 5 
we can see that our proposed method present a good 
performance and more efficient better than 
conventional method. 
 
4   Conclusion 
In this paper we modified conventional color 
coherence vector to overcome ambiguity about 
distinguishing of coherent pixels. 

During the coherence region classification, 
conventional method divides color regions into 
coherence or incoherence. And these coherence 
vectors used comparing images. 

In our method, we perform the coherence region 
classification similarly. But there is difference a fixed 
value τ . Reduced value τ  is able to make additive 
texture information. As we discussed above, this 
additive texture information is computed 
simultaneously with color coherence vector. This 
information means changing ratio of total regions and 
we called CRTR. For using this, we increase the 
similarity when compared images have high texture 
distance. As a result, we can see that our method is 
more efficient and present better performance. 
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