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Abstract
This present the new idea of image retrieval using upper mean 
color and lower mean color of image as feature vector. Feature 
vector calculated by using bit planes of every image . This paper 
compares performance of 4 bit planes and 8 bit planes for gray 
scale and color image. So feature vector of proposed method is 
varies in accordance with the number of bit planes used. Proposed 
method tested on the database which includes 930 images having 
10 different classes. We use simple Euclidean distance to compute 
the similarity measures of images for Content Based Image 
Retrieval application. The average precision and average recall of 
each image category and over all precision and recall is considered 
for the performance measure.
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I. Introduction
There are two main approaches to design an Image Retrieval 
System, first is text based approach in this method images are 
first annotated with text and then text-based image retrieval uses 
traditional database techniques to manage images. Through text 
descriptions, images can be organized by topical or semantic 
hierarchies to facilitate easy navigation and browsing based 
on standard Boolean queries. However, since automatically 
generating descriptive texts for a wide spectrum of images is not 
feasible, most text-based image retrieval systems require manual 
annotation of images. Obviously, annotating images manually is a 
cumbersome and expensive task for large image databases, and is 
often subjective, context-sensitive and incomplete [22-23]. As a 
result, it is difficult for the traditional text-based methods to support 
a variety of task-dependent queries. Because of all these factors 
in recent years, there has been a growing interest in developing 
these effective methods for searching large image databases based 
on image contents by ranking the relevance between query image 
feature vector and database image feature vector. According to 
the scope of the representation these features roughly fall into 
two categories global features and local features. The former 
category includes texture histogram, color histogram; color layout 
of the whole image, and features selected from multidimensional 
discriminant analysis of a collection of images [1-4]. A Content 
Based Image Retrieval (CBIR) is an interface between a high level 
system (the human brain) and a low level system (a computer). The 
human brain is capable of performing complex visual perception, 
but is limited in speed while a computer is capable of limited 
visual capabilities at much higher speeds. In a CBIR, features are 
used to represent the image content. The features are extracted 
automatically and there is no manual intervention, thus eliminating 
the dependency on humans in the feature extraction stage.

II. Bit Plane Slicing
Bit-Plane Slicing Image enhancement is the method to enhance the 
image which is of low contrast. But the drawback in this method 
is that all the pixels in the image are brightened totally and this 
may not be suitable for some applications [7]. So to overcome this, 
Bit-Plane Slicing method is used. Bit-Plane Slicing is a technique 
in which the image is sliced at different planes. It ranges from 
Bit level 0 which is the Least Significant Bit (LSB) to Bit level 7 
which is the Most Significant Bit (MSB) as shown in fig.1.

Fig.1: Bit plane Slicing

It is clear that the intensity value of each pixel can be represented by 
an 8-bit binary vector ( 7, 6, 5, 4, 3, 2, 1, 0)b b b b b b b b ,where each  
bi is either “0” or“1”. In this case, an image may be considered 
as an overlay of eight bit-planes. Each bit-plane can be thought 
of as a two tone image and can be represented by a binary matrix. 
The formation of  bit plane  is given 

1 1I ( , ) { [ ( , )]}
2 2ibp i j R floor I i j=    (1)

where, ( , )I i j  = original image, I ( , )bp i j  = bit-plane information, 
R=remainder and ( )floor i =round the elements to i nearest 
integers less than or equal to i. For each gray scale image we 
are getting 8 bit planes as shown in fig. 2. Thus if we separate 
out R, G and B color components and create 8 binary bit planes 
for each color component then we can create  total twenty four  
binary-bit planes for the color  image. As shown in fig. 2, as 
we go from MSB binary-bit plane to LSB binary-bit plane the 
pixel positions are random and there is change in the frequency 
and direction [8-10]  in the image. One of disadvantage of this 
binary-bit plane using this method is small change in the intensity 
value of the image is likely affect on the all binary-bit planes. For 
example when the gray value have changed  from 2127(01111111)
to 2128(10000000)
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Fig. 2: Color image, gray scale image and binary-bit planes of 
gray scale image

Fig. 3: Color image, gray scale image and gray-code bit planes 
of gray scales image

all the binary-bit planes may have transformed from “0” to “1” or 
“1” to “0” .To avoid this gray code is adopted to express binary-bit 
plane . The gray code is formed on the binary-bit plane by using 
following equation. 

1 0 1
1

i i
i

i

B B i m
G

B i m
+⊕ ≤ ≤ −

=  = −    (2)
 Where ⊕ is the modulo- 2 addition, iG is thi  gray-code bit plane and 

iB  is thi bit plane. Fig. 3, show the effect of conversion of binary to  
gray code .It is known that  the  upper four bit planes contain  more 
information and lower bit plane contain spatial information .Only 
one bit plane is not used for feature vector calculation. Feature 
vector calculated using the upper plane as well as all the plane to 
see the effect of  plane addition in the upper bit planes. Higher bit 
planes 1 2 3 4( , , , )B B B B  contains visual information and lower bit 
planes 5 6 7 8( , , , )B B B B  contains brightness information. 

III. Feature vector extraction from bit planes
In this paper four different ways are used here for feature vector 
extraction, which is listed below,
Feature vector calculation using upper four binary-bit planes of 
gray scale image.
 Feature vector calculation using eight binary- bit planes of gray 
scale image.

Feature vector calculation using upper four binary-bit planes 1. 
of gray scale image.
Feature vector calculation using eight binary- bit planes of 2. 
gray scale image.
Feature vector calculation using upper four gray- code bit 3. 
planes of gray scale image.
Feature vector calculation using eight gray- code bit planes 4. 
of gray scale image.
Feature vector calculation using upper four binary-bit planes 5. 
of color image.
Feature vector calculation using eight binary- bit planes of 6. 
color image.

There for feature vector size for each method is different. It is 
small for the four bit plane of gray scale image and large for the 
twenty four bit planes of color image. We are comparing the image 
retrieval system performance by computing the feature vector 
using above methods.
Feature vector calculated from each color plane is upper mean 
color and lower mean color [11-13]. Upper mean color for a image 
( , )I k l  having size m n×  is as follows.

1 1

1 1
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( , )

m n
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i
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 = × 
 
∑∑

∑∑   (3)
Where, ( , )iB k l  is binary-bit plane and 0,1, 2...........7i = .For 
gray-code bit plane upper mean color  s calculated as  follows.
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Where ( , )iG k l  the gray-code bit planes and 0,1, 2...........7i =
.Lower mean color is calculated as follows.
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So for every bit plane have upper mean color value and lower 
mean color value .Gray scale image have 8 binary-bit planes  as 
well as gray-code bit plane so 16 mean color value is obtain. Color 
image have 8 bit planes for each color plane so 48 mean color is 
obtain. Common format for feature vector is given below

1 1 7 7[ , ,................ , ]FVB UMB LMB UMB LMB=    

1 1 7 7[ , ,................ , ]FVG UMG LMG UMG LMG=

IV. Experimental  result
A sample query image must be selected from one of the image 
category in the database. We need to compute the feature vector 
as before and match it to the precomputed feature vector in the 
database. This matching is done using Euclidean distance. The 
different types of distances which are used by many typical CBIR 
systems are city block distance, chess board distance, intersection 
distance, the Earth Mover’s Distance (EMD), and Euclidian 
distance. Minkowski (Euclidean distance when r=2) distance is 
computed between each database image & query image on feature 
vector to find set of images falling in the class of query image.
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Where,  Q-Query image
              I- Database image.
              HQ-Feature vector query image.
              HI-Feature vector for database image.
              M-Total no of component in feature vector.
Performance of image retrieval system can be analyzed by using 
two parameters precision and recall. As shown in Fig.4.Testing 
the effectiveness of the image search engine is about testing how 
well can the search engine retrieve similar images to the query 
image and how well the system prevents the return results that are 
not relevant to the source at all in the user point of view. The first 
measure is called Recall. It is a measure of the ability of a system 
to present all only relevant images. The equation for calculating 
recall is given below:

Number_of_relevant_images_retrived(A)Recall =
Total_number_of_relevant _ images_in_database(A+C)  (8)

The second measure is called Precision. It is a measure of the 
ability of a system to present relevant not relevant images. The 
equation for calculating precision is given below.

Number_of_relevant_images_retrived(A)Precision=
Total_number_of_images_retrived(A+B)  (9)

Fig. 4: Evaluation of CBIR

The implementation of CBIR technique is done in MATLAB 
7.0 using a computer with Intel Core 2 Duo Processor T8100 
(2.1GHz) and 2 GB RAM. The CBIR technique are tested on the 
image database of 930 variable size images includes 10 categories 
of animals, buses, flowers ,bikes, beaches, Historical, Mountains 
etc.
Sample images from each category shown in fig. 5. For 50 query 
images (five from each category from database) the precision 
and recall is calculated for proposed methods  over all average 
recall  and over all average precision is plotted against number 
of retrieved images.
The average precision is calculating by using following equation 
10,11 . The average precision for images belonging to the qth 
category (Aq) has been computed by:

 
( ) / ( ) , 1,2,....5q K q

k Aq
P P I A q
−

∈
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  (10)
Finally, the average precision is given by:
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1
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=

=∑      (11)
The average recall is also calculated in the same manner. 
 
 

Fig 5: Sample images from database

Fig. 6: Overall precision and overall recall for upper 4 binary-bit 
planes of gray scale and color image
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Fig. 7: Overall precision and overall recall for 8 binary-bit  planes 
of gray scale and color image

Fig. 6 and fig. 7, shows overall precision and overall recall   plots 
against the no. of retrieved images of proposed method of color 
image and gray scale image. Here color image upper 4 binary-
bit plane performance is better than the upper 4 binary-bit plane 
performance of gray scale image. Because cross over point [29, 
31-32] of proposed method of color image is 0.5454 which is 
higher than the gray scale image. Even we add remaining lower 
four bit planes for checking the performance of the color image 
and grayscale image. We found that crossover point for proposed 
method using 8 binary-bit planes of gray scale image is 0.4354 
and for color image it is 0.5432.
Fig. 8 and fig. 9, shows the plots for gray-code bit plane image 
for gray scale image. For upper 4 gray-code bit planes and all 8 
gray-code bit planes the cross over point are 0.4421 and 0.4393 
respectively. Cross over points of gray-code bit planes are average 
compare to the binary bit planes.

Fig. 8: Overall precision and overall recall for 4 gray-codes bit  
planes of gray scale image

Fig.9: Overall precision and overall recall for 8 gray-codes bit 
planes of gray scale image

V. Conclusion
If  images are analyzed properly, they can reveal useful information 
to the human users. Content based image retrieval address the 
problem of retrieving images relevant to the user needs from 
image databases on the basis of low-level visual features that can 
be derived from the images. Grouping images into meaningful 
categories to reveal useful information is a challenging and 
important problem.
Here, in this paper we have used upper mean color and lower mean 
color as a feature vector for every image which is calculated on 
the binary bit plane and gray code bit plane. It is observed that 
the overall average precision and overall average recall of upper 
4 binary bit planes of color image is above 50%. Gray code bit 
planes performance is average which is above 40%. 
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