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Abstract— The diminishing expenditure of consumer 
electronic devices such as digital cameras and digital 
camcorders along with ease of transportation facilitated 
by the internet, has lead to a phenomenal rise in the 
quantity of multimedia data. The need to find a desired 
image from a collection is shared by many professional 
groups, including journalists, design engineers and art 
historians. While the requirements of image users, it can 
be characterize image queries into three levels. The 
proposed method based on primitive features such as 
color and shapes. These features are extracted and used 
as the basis for a similarity check between images. The 
shape and color features are extracted through Gradient 
Edge Detection and color histogram the combination of 
these features is robust. The experiment results show that 
the proposed image retrieval is more efficient and 
effective in retrieving the user interested images. 
 
Index Terms— Image retrieval, Color, Shape, Gradient 
Edge 
 

I. INTRODUCTION 

In the last little years, the fast growth of the Internet 
has extremely amplified the digit of image collections 
obtainable. The accretion of these image collections 
(including art works, satellite and medical imagery) is 
attracting extra  users in a variety of specialized field [2] 
— for example natural features, medication, structural 
design, publicity, blueprint, style and publishing. in the 
intervening time, the study of image retrieval, which is 
worried with successfully and resourcefully accessing 
preferred images from large and varied image collections, 
has become more motivating and more demanding [1]. 

Image retrieval is concerned with techniques for 
storing and retrieving images both professionally and 
successfully [2]. In the early hours image retrieval 
methods establish the preferred images by corresponding 
keywords that are assigned to every image physically. 
On the other hand, as a consequence of the huge digit of 
images in collections, physical processing has become 
unrealistic. As well, since we are unlikely to foresee all 
the query keywords that will be used in a retrieval 
process, it is impractical to assign keywords to every 

image, so the effectiveness of classic image retrieval is 
very limited.    

Robust Content-based image retrieval, which is based 
on mechanically extracted primitive features such as 
color, shape, texture, and even the spatial relationships 
amid objects, has been employed since the 1990’s [3]. In 
the last ten years, a huge contract of research work on 
image retrieval has concentrated on CBIR technology. 
This technology still lack development, and is not yet 
being used on a significant scale. The concepts which are 
presently used for CBIR system are all under research 
[4]. The design of CBIR systems involves research on 
data bases and image processing, handling problems that 
vary from storage issues to friendly user interfaces. 
Images are particularly complex to manage –besides the 
volume they occupy; retrieval   is an application-and-
context-dependent mission [5]. 

A similarity measure is to compare two images and it 
is a matching function.  Shape is an important 
characteristic to identify and distinguish objects [8, 9]. 
Shape descriptors are classified in to boundary-based (or 
contour-based) and region-based methods [9]. A lot of 
research work has been carried out on image retrieval by 
many researchers, expanding in both depth and breath 
[11, 12, 7, 10, 13, 14]. The term content based image 
retrieval seems to have originated with the work of kato 
[15] for the automatic retrieval of the images from a data 
base, based on the color and shape present. Since then, 
the term has widely been used to describe the process of 
retrieving desired images from a collection database, on 
the basis of syntactical image features (color, texture and 
shape). The extraction of color features from digital 
images depends on an understanding of the theory of 
color and the representation of color in digital image. 
Digital imaging has resulted in an exponential increase 
in the volume of digital images. The need to find a 
desired image from a collection of databases has wide 
applications, such as in crime prevention by automatic 
face detection, finger print, medical diagnosis, to name a 
few shape and texture using elastic energy-based 
approach to measure image similarity has been presented 
in [16]. 

In this piece of writing, we widely survey, examine, 
and compute current progress and expectations prospects 
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of image retrieval. The proposed image retrieval method 
is purely on the basis of shape and color. The distances 
between the characteristic vectors of the query image 
and those of the images in the database are then 
calculated and retrieval is performed with the help of a 
logic scheme. The logic scheme provides a well-
organized way to search for the image database. Modern 
retrieval systems have included user’s significance 
response to transform the retrieval process in order to 
produce perceptually and semantically more 
consequential retrieval results. In this paper, we 
introduce these elementary techniques for content-based 
image retrieval. The rest of this article is arranged as 
follows: System overview of the proposed method is 
discussed in Section 2. The techniques of the current 
decade are presented in detail, in Section 3. The 
experiment results are discussed in section 4. We 
conclude in Section 5. 
  

II．SYSTEM OVERVIEW 

2.1 Gradient Edge Detection & Color Histogram 

Shape may be defined as characteristic surface 
configuration of an object and a contour (outline). It 
permits an object to be distinguished from its 
surrounding by its outline. The proposed method based 
on Boundary shape representation, it only uses the outer 
boundary of the shape by using Gradient edge detection. 
This is done by describing the considered region using 
its external characteristics, i.e, and the pixels along the 
object boundary. 

• The main idea of Gradient is to use the 
boundary as the shape features. 

• The main idea of moment invariants is to use 
region based moments which are invariant to 
transformation as the shape feature. 

Color is one of the most widely used features in image 
retrieval. It is robust to background complication and 
invariant of image size and orientation. In color based 
image retrieval, histogram is the most commonly used 
representation for color features. Statistically, it utilizes a 
property that images having similar contents should have 
similar color distributions. 

 

III．PROPOSED METHOD 

The proposed method involves the research of 
Gradient and Color Histogram is used for 
implementation of CBIR using color and shape 
descriptor method. The main proposed method of CBIR 
arises from the following two points. 

• Extraction of shape and color features 
• Retrieval of similar image from image database 

The data follow diagram of the proposed 
method is shown in Figure 1. 

 

 
Fig 1: Data flow diagram for the proposed method 

 
In the query RGB image is converted to get R, G, B 

components. The R component is used to compute sharp 
edges of the image using gradient approach. Figure 2 
represents the conversion of the edge image from the 
query image. 

 

 
Fig 2: Conversion of Edge Detection image 

 
A color histogram Hy is a vector (y1, y2...yn), in which 

each bucket yj contains the number of pixels of color j in 
the image. Typically images are represented in the RGB 
color space, and a few of the most significant bits are 
used from each color channel. We use the 2 most 
significant bits of each color channel, for a total of n = 
64 buckets in the histogram. 

For a given image I, the color histogram HyI is a 
compact summary of the image. A database of images 
can be queried to find the most similar image to I, and 
can return the image I' with the most similar color 
histogram HI'. Typically color histograms are compared 
using the sum of squared differences (L2-distance) or the 
sum of absolute value of differences (L1-distance). So 
the most similar image to I would be the image I' 
minimizing the L2-distance or L1-distance. Note that we 
are assuming that weighted evenly across different color 
buckets for simplicity.  
The histogram array looks like: 
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We divide the histogram array by the total number of 
pixels in the image in order to normalize the values of 
the histogram regardless of the image sizes.  

Distance formula: 

 
• H(h1, h2, ..., hn) - a vector, in which each 

component hj is the number of pixels of color j 
in the image 

• n - number of distinct(discretized) color 

• I - an image 

• HI - the color histogram of image I 

• I1 – histogram of second image 

 
Algorithm 
Step1: Consider the query image and get R, G, B 

components of the image. 
Step2: Compute gradient map (Ry) of the image using R 

component. 
Step3: Use 1 vector to describe the query image. 
Step4: First two most significant bits of Ry, G and B 

values from each pixels of image is taken.  Combine 
these values bitwise and we can form a 6-bit number 
from this. 

Step5: Create an array called histogram of size 64. 
Increment the array at the index of the number that 
was calculated from step 4. 

Step6:  Do 4, 5 for all the pixels in the image.  

Step7: Extract the histogram for the database images and 
store them into vector. 

Step8: Compare the feature vector of query image with 
the feature vectors of the database of images by using 
the distance formula.  

Step9: If the images match exactly then the value for the 
similarity measure will be 0.  

Step10: If the images vary slightly then the value may 
differ like 0.01 or 0.04. 

Step11: If the images don’t match means the value for 
the similarity measure will be 0.05. 

Step12: The output will be displayed according to the 
threshold value that has been set by the administrator. 

 

IV．EXPERIMENT RESULTS AND DISCUSSION 

The proposed method is implemented using Mat lab 
and tested on MUT 1000 data base containing 1000 
images of the different photos in JPEG format of size 
256×256 and 512×512 as shown in Figure 3.The 
proposed method layout is simple and user-friendly. 
Figure 4 shows the selecting query image from proposed 
the layout. 

The proposed method of assessing the effectiveness of 
the retrieval algorithm is highly dependent upon the 
determination of the ‘expected relevant results’. The 
experiment results of the proposed method are as shown 
in Figure 5 for the query image 200.jpg from MUL 1000 
DB.  The process of defining these expected results is 
highly subjective and difficult as one must determine the 
visual similarity between almost 50 images in the 
database with the query. Figure 6 and Figure 7 shows the 
retrieved images from DB for query image 400.jpf and 
600.jpg of the proposed method.  
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  Fig 3:   Sample database of 25 images 
 

 
Fig 4:  Selection of query image 
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Fig 5: Retrieved images from MUL 1000 database for the query image 200.jpg 

 

 
Fig 6:  Retrieved images from MUL 1000 database for the query image 400.jpg 

 

 
Fig 7:  Retrieved images from MUL 1000 database for the query image 600.jpg 
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Table 1: Number of Relevant image in MUL 1000 DB 

S.I 
No 

Query 
Image 

No. of Relevant image in 
MUL 1000 DB 

1 200.jp
g 

51 

2 400.jp
g 

59 

3 600.jp
g 

29 

4 800.jp
g 

35 

5 100.jp
g 

41 

6 300.jp
g 

42 

7 500.jp
g 

23 

8 700.jp
g 

34 

V．CONCLUSION 

The study’s implementation of a shape and color 
histogram based image retrieval system identified 
numerous strengths in the algorithm performance as an 
image retrieval system.  The proposed method integrates 
various features perfectly in Content based image 
retrieval system by using Gradient edge detection and 
color histogram and reflects the user subjective 
requirements. The experiments results achieve good 
performance and demonstrate the efficiency and 
robustness of system. During testing, the basic algorithm 
produced some good results in that it is able to retrieve 
many relevant images.  The proposed method is 
particularly after other computerized online services are 
used to identify which images in the database are 
relevant. As a result, there is a substation increase in the 
retrieval speed. The whole indexing time for the 1000 
image database takes 4-5 minutes. 
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