
International Journal of Advanced Computer Research (ISSN (print): 2249-7277   ISSN (online): 2277-7970)  

Volume-3 Number-4 Issue-13 December-2013 

251 

 

Content Based Image Retrieval by Multi Features using Image Blocks 
 

Arpita Mathur
1
, Rajeev Mathur

2 

 

Abstract  
 

Content based image retrieval (CBIR) is an effective 

method of retrieving images from large image 

resources. CBIR is a technique in which images are 

indexed by extracting their low level features like, 

color, texture, shape, and spatial location, etc. 

Effective and efficient feature extraction 

mechanisms are required to improve existing CBIR 

performance. This paper presents a novel approach 

of CBIR system in which higher retrieval efficiency 

is achieved by combining the information of image 

features color, shape and texture. The color feature 

is extracted using color histogram for image blocks, 

for shape feature Canny edge detection algorithm is 

used and the HSB extraction in blocks is used for 

texture feature extraction. The feature set of the 

query image are compared with the feature set of 

each image in the database. The experiments show 

that the fusion of multiple features retrieval gives 

better retrieval results than another approach used 

by Rao et al. This paper presents comparative study 

of performance of the two different approaches of 

CBIR system in which the image features color, 

shape and texture are used. 
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1. Introduction 
 

Advances in image acquisition and data storage 

technologies have facilitated the creation of large 

image data sets. Content based image retrieval is an 

appropriate information system to efficiently manage 

these image collections. In CBIR images low level 

features of images like color, shape, texture etc are 

used to index images [1, 2, 3]. 
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A typical content-based image retrieval system can 

be described by the figure 1 here the visual contents 

of the images in the database are described and 

extracted by multi-dimensional feature vectors. This 

builds a feature database from the feature vectors. To 

retrieve images, users provide the retrieval system 

with query image. Feature vectors are then built. The 

distances between the feature vectors of the query 

image and images of database are computed for 

similarity. In this paper we have used the features 

color, shape and texture and the relevant retrieval 

experiments show that the multi features retrieval 

brings better visual feeling than the single feature 

retrieval, which means better retrieval results. The 

results of our experiments are the compared with that 

of another approach. This Comparision clearly shows 

that our approach gives better performance over the 

approach used by Rao et al in their research. 

 

2. Typical CBIR System 
 

CBIR is a good alternative to traditional text-based 

image searching or an image retrieval system and can 

greatly improve the accuracy of the information 

being returned. CBIR aims to develop an efficient 

content-based technique to search and retrieve 

relevant images from heavy digital image collections. 

Most proposed CBIR techniques are based on 

keywords, text-phrase, image, graphics, and even 

combination of all. Our CBIR system is based on 

multiple features i.e. color, shape and texture. The 

CBIR system is divided into two stages. First, pre-

processing in which the image is first processed in 

order to extract the features. Second is feature 

extraction where features such as shape, texture and 

color are used to describe the content of the image. 

The CBIR technique automatically extracts low-level 

features to measure the similarities between database 

images and the query image by comparing the feature 

differences. 
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Fig. 1: Typical CBIR system 

 

The overall structure of a typical image retrieval 

system is shown in figure 1. It consists of images, 

feature extraction engine, feature database and 

retrieval process. One of the images from the image 

collection is considered as query image. The feature 

extraction engine extracts the features of images in 

the database and the query image and obtains the 

feature vector. The search and retrieval process 

search the query image matched with images in the 

database and finally arrange the received images 

according to their matching score.  

 

3. Proposed System 
 

The main objective of the proposed system to provide 

an efficient tool for efficient image retrieval from a 

huge content of image database using features based 

on color, shape and texture. Then retrieve the images 

to identify the most similar images to the query 

image. The terms and methods used in our approach 

are explained below [4].  

 

1. Color  

Most widely used visual feature in image retrieval is 

color of the image. Surface texture, shading and 

viewing conditions alters the facade of the color of 

real world objects. There are many advantages of 

characterizing images using color feature. This makes 

the CBIR system robust, effective, implementation is 

not complicated and it requires low storage space [5, 

15, 16]. In our system we are using histograms in 

blocks and respective block histograms are matched.  

 

2. Shape  

Shape is also an important and very powerful feature 

when used for indexing and retrieving images from 

image database. Histogram of edge detection is used 

for extracting the shape feature. In the proposed 

method we have used the Canny edge detection to get 

edge information of the image [6, 7, 16, 17, 19].  

 

3. Texture  

Texture features are intended to capture the 

granularity and repetitive patterns of surfaces within 

a picture. For example, cloth, grass, and flower petals 

differ in texture, by smoothness as well as patterns. 

The study of texture features have been done in 

image processing, computer vision, and computer 

graphics. In image processing, a popular way to form 

texture features is by using the coefficients of a 

certain transform on the original pixel values, or, 

more sophisticatedly, by statistics computed from 

these coefficients. Examples of texture features using 

the wavelet transform and the discrete cosine 

transform can be found in Do and Vetterli and Li et 

al. We have used HSB based extraction in blocks for 

texture feature extraction. 

 

4. Similarity feature extraction 

We have explained the different feature extraction 

methods. The similarity feature which is used for 

comparing the various features is the Euclidean 

Distance. To retrieve the similarity images from the 

large image dataset, three types of Distance Metric 

Measures like Euclidean Distance, Chi-Square 

Distance and Weighted Euclidean but in the proposed 

method Euclidean distance is used.  

 

The formula of Euclidean distance is 

                                      n 

∑|xi-yi| 

                                     d=1 

The images are sorted according to the value of 

distance and the image with least distance matches 

most with the query image. Other metrics can also 

give good results in some cases. Before computing 

the distance between query image and the images in 

database each feature component should be 

normalized so as to neutralize the effect of squaring 

the distances. 

 

4. Algorithm for CBIR using Multi 

Features 
 

Step 1: Load the image database in the Mat lab 

workspace.  

Step 2: Get the block size from user.  
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Step 3: For each image convert image from RGB to 

HSV. 

Step 4:  Generate the histogram of hue, saturation and 

value per block. 

Step 5: Store it into the mat file.  

Step 6: Load the Query image.  

Step 7: Apply the procedure 3-5 to find histogram per 

block of Query image.  

Step 8: Determine the distance of signature of Query 

image with stored signature of database for each 

block. 

Step 9: To perform indexing sort the distance values. 

Step 10: Apply Canny edge detection algorithm for 

extracting the shape feature of image database. 

Step 11: Apply Canny edge detection algorithm for 

extracting the shape feature of Query image. 

Step 12: Compare the Query image with image 

database. 

Step 13: Compute the HSB for image database per 

block for texture feature 

Step 14: Compute the HSB for Query image per 

block  

Step 15: Compare HSB per block of Query image 

and images in database if they are same images 

match in texture. 

Step 16: Get the composite result of the features  

Step 17: Create a folder in the name of corresponding 

variants.  

Step 18: Create a file in the name of corresponding 

variants & save  

 

5. Performance Measures 
 

To establish the performance of a CBIR system level 

of retrieval accuracy achieved by a system is 

important. The performance of retrieval system can 

be measured in terms of its recall and precision. We 

have found some recent literature [9-12] use this pair 

to measure the retrieval performance.  

 

Recall (R) = Number of Relevant Images retrieved 

/ Total Number of Relevant Images=A/A+C 

 

Precision (P) = Number of Relevant Images 

Retrieved / Total Number of Retrieved Images = 

A/A+B 
 

Recall is defined by R and is defined as the ratio of 

the number of retrieved relevant images A to the total 

number A+C of relevant images in the whole 

database [8]. Where C is number of relevant items 

those were not retrieved. Precision P is defined as the 

ratio of the number of retrieved relevant images A to 

the total number of retrieved images A+B [8], B is 

the number of irrelevant items. The number of 

relevant items retrieved is the number of the returned 

images that are similar to the query image in this 

case. The number of relevant items in collection is 

the number of images that are in the same particular 

category with the query image. The total number of 

items retrieved is the number of images that are 

returned by the search engine. 

 

Recall measure the ability of the system to retrieve all 

the models that are relevant, while precision 

measures the ability of the system to retrieve only 

models that are relevant. Recall measures the 

robustness of the retrieval and precision measures the 

accuracy of the retrieval. The above approach results 

in a high recall and precision of retrieval, and is 

effectively used in content-based image retrieval 

systems.  

 

6. Results 
 

The data set used is the Wang’s [13] dataset 

comprising of 1000 Corel images with ground truth. 

There are 10 categories and there are 100 images per 

category in the dataset. The images are of the size 

256 x 384 or 384X256. But the images with 384X256 

are resized to 256X384. This is the same data set 

used by Rao et al. 

 

Table 1: Comparision of precision of proposed 

system and of Rao et al 

 

Image 

Class 

Category 

CBIR by 

color 

CBIR by 

color + 

texture 

CBIR by 

color + 

texture + 

shape 

Pro

pose

d 

Rao 

et al 

Pro

pose

d 

Rao 

et al 

Prop

osed 

Rao 

et al 

Flowers 0.52 0.73 0.82 0.89 0.84 0.9 

Horses 0.47 0.25 0.33 0.47 0.68 0.65 

Dinosaur

s 

1.00 0.29 0.93 0.91 1.00 0.97 

Buses 0.50 0.22 0.53 0.52 0.75 0.65 

Beaches 0.35 0.35 0.55 0.36 0.57 0.39 

Average 0.56

8 

0.36

8 

0.63

2 

.63 0.768 .712 
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Figure 2: Average Precision of Color based image 

retrieval methods for 5 categories 

 

 
 

Figure 3: Average Precision of Color+Texture 

based image retrieval methods for 5 categories 

 

 
 

Figure 4: Average Precision of 

Color+Texture+Shape based image retrieval 

methods for 5 categories 

Results of the proposed system are compared with 

that of one of the papers of Rao et al [14].They have 

also fused dominant color, shape and texture features 

for CBIR and the data set used is also the same Wang 

data set. They have obtained texture of an image by 

using Gray Level Co-occurrence Matrix (GLCM) and 

shape information is captured in terms of edge 

images computed using Gradient Vector Flow fields. 

Table 1 shows the comparision of proposed method 

and Rao et al in terms of CBIR by color, CBIR by 

color and texture and finally CBIR by fusing color, 

texture and shape.  

 

7. Conclusion 
 

The proposed system uses three image features 

namely color, shape and texture. Since these features 

can describe different properties of an image, the 

proposed method integrates these three features to 

retrieve the images. The experiments were carried out 

on the Wang’s dataset comprising of 1000 Corel 

images. The image set comprises of 10 categories 

with 100 images per category. We evaluated the 

experimental results based on the performance 

measures: precision and recall. The experimental 

results demonstrated that the proposed approach 

yielded better retrieval effectiveness than the 

approach used by Rao et al. Comparision of precision 

of both methods showed that proposed system 

outperforms Rao et al methods. 

 

8. Future Scope 
 

It would be beneficial to use the three features color, 

shape and texture in many applications like searching 

a certain disease from a database of medical images. 

Therefore, an efficient combination of these features 

into multimodal descriptors of the audio-visual 

content should be considered in more detail in future 

work. Another issue is the development of a flexible 

and dynamically adjustable similarity measure based 

on relevance feedback obtained from the end-user 

should be taken into account. The issue of distance 

measures between feature vectors also need to be 

considered. Euclidean distance was used in this 

method because of its simplicity and interpretability, 

but it would be valuable to evaluate other distance 

measures and their effect on retrieval performance. 
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