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Abstract— One of the important research areas in Image 

processing is the retrieval of images. When size of database 

increases continuously, the applications involving images 

face new challenges such as storage management, indexing, 

knowledge management and retrieval presentation. We need 

an efficient retrieval mechanism to retrieve images from the 

multimedia database. CBIR- Content-based image retrieval 

is an image retrieval technique used to retrieve images 

efficiently by using low level image features like texture, 

shape and color. This survey paper focuses on different 

features descriptors for image retrieval and analysis of 

various retrieval techniques using low level features- color, 

texture and shape –to improve the performance and 

accuracy in CBIR system. 
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I. INTRODUCTION 

Advancement in internet and multimedia technologies has 

imposed to have a system that organizes the large digital 

images for easy categorization and retrieval. Nowadays, a 

huge number of images are generated and transmitted in 

digital format over the Internet, and there are varieties of 

tools to access the digital images. However, when searching 

for image from the web, the retrieved results cannot meet 

the user satisfaction. This is because, the images searching is 

based on associated metadata such as keyword, text, etc. 

This kind of searching is known as Text Based Image 

Retrieval (TBIR) which suffers from manual annotation and 

inaccuracy arising due to human perception
[3][4]

. 

Recently, Content Based Image Retrieval (CBIR) 

techniques are developed to avoid the use of textual 

descriptions. This technique retrieves desired images from a 

large database based on some features in their contents like 

colors, textures or shapes which are low-level visual features 

of the image. 
[1-4]

 

CBIR has attracted attention of researchers not only 

due to the ever increasing digital content but also the 

advantages it has over concept-based indexing methods. 

CBIR can be helpful to medical fraternity to diagnose severe 

diseases or any abnormal changes in body. A database of 

criminals can help police to get first hand information 

regarding a criminal and the number and type of crimes 

committed using the sketch of the suspect or a fingerprint 

found at the crime spot. Archeologists can get detailed 

information about a relic or input details of a newly found 

one which can be a source of information to others. 

Engineers can also benefit using CBIR Many CBIR systems 

have been evolved, including QBIC, Photobook, MARS, 

NeTra, PicHunter, VisualSEEK, SIMPLIcity and others.  

The rest of this paper is organized as follows. 

Section-II gives background about CBIR system. Section-III 

gives some literature survey, Section-IV is comparison of 

different research papers and Section-V covers conclusion 

of survey. 

II. BACKGROUND 

Content Based Image Retrieval, also known as query by 

image content or content based visual information retrieval, 

is the application of computer vision to the image retrieval 

problem. That is the problem of searching for digital images 

in the large database.  

In the first generation, text annotations are used to 

retrieve the image. However manual annotation is not 

always preferable. To overcome the difficulties encountered 

by TBIR system, CBIR was proposed. 

Figure 1 shows block diagram of CBIR System. It 

involves two main phases: Feature extraction and Feature 

matching (Similarity measurement)
[4]

. The first phase 

involves extracting image features which are represented by 

feature vector. 

 
Fig. 1: Block diagram of basic CBIR System 

[1] 

Second phase involves matching of these features 

by comparing it with the features of query image. If the 

distance between query image and image in the database is 

small enough, the corresponding image in the database is to 

be considered as a matched image to the query. The matched 

images are then ranked accordingly to a similarity index. 

Finally, the retrieved images are specified according to the 

highest similarity
 [2]

. 

The effectiveness of CBIR Systems depends on the 

performance of algorithm for extracting the features of 

image. In this, the visual characteristics of the images are 

represented by feature vectors and hence form a feature 

database. The descriptors for finding the feature vector using 

visual content can be local or global. A global descriptor 

represents the image features as a whole whereas local or 

low-level descriptor utilizes the feature of objects or region 

to represent the whole image. Low-level features consist of 

texture, color and shape.  

A. Feature Extraction 

Extracting the characteristic or features from the image are 

mainly two kind- Visual Features (image contents like 

shape, color, texture, edge, etc.) and Meta data based (text 

annotations or keywords). In visual feature retrieval, feature 

vector is calculated which represents the high level 

reasoning of visual contents of the image. 
[3] 



A Survey on Content Based Image Retrieval using Low-Level Features Extraction 

 (IJSRD/Vol. 3/Issue 09/2015/151) 

 

 All rights reserved by www.ijsrd.com 627 

B. Color Feature 

Color features are the fundamental characteristics of the 

content of images. Human eyes are sensitive to colors, and 

color features enable human to distinguish between objects 

in the images. In image processing color provide powerful 

descriptors that can be used to identify and extract objects 

from a scene. 

Color feature is unchangeable with respect to size 

and orientation of objects, hence it is easy to analyze and 

extracted using color moments, color correlogram, color 

model, color histograms, and color-coherence 
[3]

. 

To extract the color features from the content of an 

image, we need to select a color space and use its properties 

in the extraction. In common, colors are defined in three-

dimensional color space. In digital image purposes, RGB 

color space is the most prevalent choice. The main 

drawback of the RGB color space is that it is perceptually 

non-uniform and device dependent system 
[7]

. 

 
Fig. 2: HSV color Space 

[7] 

The HSV or Hue, Saturation, Value color space is 

an intuitive system that describes colors (hue or tint) in 

terms of their shade (saturation or amount of gray) and their 

brightness (value or luminance). This color system is very 

useful in interactive color selection and manipulation
 [7]

. 

The HSV color wheel may be depicted as a cone or 

cylinder. Hue is depicted as a number from 0 to 360 degrees 

representing hues of red (begins at 0), yellow (begins at 60), 

green (begins at 120), cyan (begins at 180), blue (begins at 

240), and magenta (begins at 300). Saturation is the amount 

of gray (0% to 100%) in the color. Value (or Brightness) 

works in conjunction with saturation and describes the 

brightness or intensity of the color from 0% to 100% 
[7]

. 

C. Texture Feature 

Texture is characterized as a structural layout of surfaces 

and objects of image. It is the regular repetition of an 

element or pattern on a surface which depicts the structural 

arrangement of intensities in an image. It provides the 

measures of properties such as smoothness, coarseness, and 

regularity. Texture analysis should be carried out to identify 

various textured and non-textured regions in an image and to 

classify or segment various textured regions in an image 
[1]

. 
Quantifying texture content of an image is the most 

important method to image region description. If the texture 

has exposed to some noise, the patterns and their repetition 

in the texture can be random and unstructured. Since there is 

no accepted mathematical definition for texture, many 

different methods are proposed for computing texture. 

Among these methods, no single method works best with all 

types of texture. Some common methods are used for 

texture feature extraction such as statistical, model-based, 

and transform-based methods. Some examples of the 

previous methods for calculating texture feature are co-

occurrence matrix, texture histograms, wavelet-based, 

Gabor Features etc 
[3]

.  

D. Shape Feature 

Shape represents the layout of an object. It represents the 

visual characteristics of the image objects and used for 

similarity matching and image retrieval. Shape features are 

described and represented by two classes 
[3]

 namely Region 

based methods and boundary based also called as Contour 

based methods. In each class, methods are further classified 

into structural approach and global approach. The whole 

hierarchy of the classification 
[3] 

is shown in Fig. 2. 

 
Fig. 3: Classification of Shape representation and 

description techniques
[3] 

Region based methods treats shape region in terms 

of 2D perspective region but boundary based methods uses 

the one dimensional approach. Specific characteristics of 

Shapes are measured by number of corners, perimeter, area, 

curvature, orientation and so on. Further shape descriptor is 

obtained by calculating the predefined Fourier coefficients 

using Fourier transform. The methods for extracting the 

shape features are boundary descriptors like, chain code, 

signatures, Fourier descriptors etc., and region descriptors 

like, grid-based, moments-based etc
[3]

. 

E. Database 

A standard database for testing is the WANG database. It is 

a subset of 1,000 images of the Corel stock photo database, 

manually selected and which form 10 classes of 100 images 

each. The 10 classes are African people and villages, 

beaches, buildings, buses, dinosaurs, elephants, flowers, 

horses, mountains and glaciers, and food 
[1]

. 

F. Similarity Measurement 

To compare the similarity between the images in database 

and the query image, distance between feature vectors of 

both is calculated. For calculate the distance, various 

methods are there such as Euclidean distance method, 

Manhattan distance
[7]

 metric, Canberra distance method, 

City block
[5]

, etc. 

G. Performance evaluation 

To evaluate a CBIR system, we have to choose some 

performance metrics. In CBIR, the most commonly used 

performance measures are Precision and Recall. 

Figure 2: HSV color Space [7] 
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Precision= (Number of relevant retrieve images) / (Number 

of retrieved images) 
[1]

 

Recall = (Number of relevant retrieve images) / (Number of 

retrieved images in the database)
[1] 

Precision and Recall are related to each other. If we 

decrease the number of images then we can have higher 

precision but at the same time it degrades the Recall. 

III. LITERATURE REVIEW 

In [5], different methods of color and texture extraction are 

compared. For color feature extraction, three methods are 

used-Color Histogram, Histogram Equalization and HSV 

Histogram. They have transformed the RGB query image 

into HSV color image and then color feature extracted and 

formed feature vector. For each image, color histogram 

(Global and Local color histogram) is calculated which 

shows the proportion of pixels of each color within the 

image. The color histogram is then stored in the database. 

For texture feature extraction, they have used Discrete 

Wavelet Transform (DWT) and Statistical Method. In 

statistical method, mean and standard deviation of query and 

database images are calculated and matched. Also DWT 

method is used which decomposes the image into higher and 

lower bands or sub bands. For matching purpose, they have 

used three distance methods-Euclidean distance, Canberra 

distance and City block distance. By evaluating the 

precision and time for each method, DWT method gives us 

better precision and Canberra distance methods gives better 

performance than the other methods. But they did not focus 

on Recall. 

In [1], proposes a new CBIR method that uses the 

combination of color feature and texture feature as a single 

visual content is not enough to describe the image. For color 

extraction they have first transformed RGB color space to 

HSV color space. Then they have used color moment 

method for color extraction. In this method the color 

moments for each image layer (H, S and V) are calculated 

using three equations – mean, standard deviation and 

skewness. For texture extraction they have transformed 

RGB color space into a gray-scale image. Then for each 

image Ranklet Transform is applied on gray scaled image 

which results output image in different orientation (vertical, 

horizontal, diagonal). They have evaluated the proposed 

method on WANG database images. First precession 

calculation for only color feature, then only texture feature 

and at the end combination of both color and texture feature 

which is the proposed method. By observing the 

performance they have concluded that proposed method 

gives more accurate retrieval. They have focused on 

precision parameter only. 

In [6], again color feature and texture feature 

combination is proposed with additional fuzzy rule sets to 

make it more user-friendly. To extract the color feature 

Block color histogram is used. In that the image is first 

segmented and then a local color histogram is created for 

each block is obtained which contains specific position 

information. For texture feature extraction, GLCM (Gray 

Level Co-occurrence Matrix) and Gabor filter method is 

used. The GLCM is a statistical method in which texture 

features are computed from the statistical distribution at 

specified position of observed combinations of intensities at 

specified positions relative to each other in the image. Gabor 

Wavelet is a method for multi resolution representation of 

texture and extracts its local orientation and scale 

information which corresponds to human vision. Combine 

these two extracted features- color and texture-for query 

image and database images, similarity measurement is 

obtained. For that they have used Euclidean distance method 

plus fuzzy interface rules for matching result with query 

image. There are three fuzzy sets for input- high, medium 

and less –and output-high similar, similar and less similar. 

The user is able to construct rules according to their own 

requirements. The result set will contain all images whose 

threshold value is less than or equal to the value of 

predefined threshold. Images are evaluated from WANG 

database using both precision and Recall parameters. 

In [7], they have proposed combination of color 

feature and texture feature. For color extraction color 

Histogram, color Auto-correlogram and color Moment 

methods are used. Color histogram depicts the proportion of 

the pixels of each color in the image. Color 

Autocorrelogram depicts how the spatial correlation of the 

pairs of colors changes with the change in the distance. This 

method is useful for correlating identical colors so that by 

keeping small distance higher correlation bat results 

degradation in image quality. Color moment focuses on 

probability distribution for color similarity of images.  For 

texture feature extraction Gabor filter and Discrete Wavelet 

Transform (DWT) are used. Gabor filters are group of 

Wavelets which captures energy at a specific frequency and 

at specific direction so that it provides higher pattern 

retrieval accuracy. DWT provides better spatial and spectral 

localization of image formation and produces a non-

redundant image representation. In addition they have used 

SVM, a supervised learning classification method for 

relevant and irrelevant image. Matching is done by using 

Manhattan distance metric method. Performance o system 

was tested with WANG database images. Evaluation is done 

by precision as well as Recall. 

In [8], Image retrieval is based on fused color and 

texture features. For color feature extraction, local color 

histogram method is used. First RGB color space is 

converted to HSV color space. Then quantify the image. 

Next step is to count each feature value. Then by using 

Euclidean distance formula, calculate similarity. For Texture 

feature extraction, co-occurrence matrices are calculated. 

For that RGB color space is converted to grey scale as only 

texture feature is considered here. So the color feature can 

be neglected. Also, the computation of grey scale image is 

simpler than colored image. Then the grey scale 

quantification is done. As the grey scale is 256, the 

respective co- occurrence matrix computed is 256 x 256. So 

the grey scale of the image is compressed to reduce the 

computational efforts. 16 compression levels are chosen 

here to improve the speed of extraction of texture feature. 

Then the feature value calculation is done by using four 

texture parameters – capacity, entropy, moment of inertia 

and relevance. At last the Gaussian normalization concept is 

used to calculate internal normalization to make each feature 

of the same weight. They have concluded that color and 

texture fused features are robust than the color and texture 

features based image retrieval. 

In [9], proposed method is based on combination of 

shape and texture features. For texture feature extraction, 
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Gabor filter followed by morphological closing operation is 

used. By convolving the specified image with Gabor filters, 

a group of filtered images is acquired which depicts the 

image property at a definite scale and at a definite 

orientation. The result of Gabor filter on an image produces 

some undesirable effects like double edge structure. To 

convert it into a single edge, morphological closing 

operation on the Gabor filtered image is used. For shape 

feature extraction, Fourier Descriptor (FD) is used. To 

derive FDs, various shape signatures have been utilized. 

Here Shape represented by one dimensional function 

derived from the shape boundary points is known as shape 

signature. FD has feeble differentiation capacity of the 

moment descriptors and the global descriptors as well as 

noise susceptibility in the representation of the shape 

signature. Preserving Information and easy normalization 

are other advantages of FD methods. The similarity measure 

between the query and database image is achieved by the 

Euclidean distance. They have evaluated the proposed 

method using precision and Recall parameters by comparing 

it with individual shape and texture methods. They have 

concluded that precision recall rate of 80.77% and 100% are 

obtained by this method that is it improves retrieval. 

In [10], combination of color and shape method is 

proposed. Firstly, RGB color space is converted to HSV 

color space, which complied with human visual perception 

better. Then color moments, which can describe the spatial 

distribution of color, was extracted. After that color image is 

transformed to a gray image, on which low orders Hu 

moments and eccentricity were extracted for shape feature 

extraction. Because different feature descriptors represent 

different physical meanings, there is a poor comparability 

between different distances. As a result, when multi-feature 

way is used to retrieve images, there must be normalized 

among all feature vectors. This process is called feature 

between normalized. In this paper, Gauss normalization is 

proposed, which can make every component of the internal 

feature have the same position when there is a similarity 

measurement. In this, every component of feature vectors is 

supposed to allot the same weight to retrieve images for the 

first time. Results obtained from the initial retrieval indicate 

which features contribute a lot to the retrieval images. And 

then users can judge the retrieval images whether they meet 

with their needs and adjust corresponding weights for the 

second retrieval. The two technical measurements that can 

indicate the performance of the technique of multi-feature 

combination are the retrieval accuracy - represents the 

accuracy of retrieval and the retrieval ratio of return- 

indicates the comprehensiveness of retrieval. 

In [11], proposed method is combination of all 

three major features of any image i.e. color, texture and 

shape. For color extraction, after converting RGB space to 

HSV, and processing quantization, color histogram is 

calculate. For texture feature extraction, Block Difference of 

Inverse Probabilities (BDIP) and Block-Based Local 

Correlation (BVLC) are used. BDIP effectively extracts 

edges and valleys. BVLC is used to measure texture 

smoothness well and it represents the variation of block-

based local correlation coefficients according to four 

orientations (90º, 0º, 45º, -45º). For shape feature extraction, 

canny edge operator is used. It generates edge histograms of 

images which are given as shape feature for further 

processing in retrieval system. It consist of 5 steps- 

Smoothing, Finding gradients, Non-maximum suppression, 

Double thresholding, Edge tracking by hysteresis. After 

combining feature vectors, similarity is measures by using 

Euclidean distance method. Precision and Recall parameters 

are used for evaluation and concluded that proposed method 

gives more efficient retrieval. 

In [12], they have hybridized the three main 

techniques of Content Based Image Retrieval (CBIR) in 

order to increase the efficiency and precision of the images. 

For color extraction, color auto correlogram is used which 

defines the spatial correlation of colors. It can also be used 

to represent the global distribution of local spatial 

correlation of colors. It predicts the probability of finding a 

pixel of color at a specified distance from a color of pixel in 

the image. So we can say A correlogram is an image of 

correlation strategy. For texture extraction, BDIP (Block 

Difference of Inverse Probabilities) and BVLC (Block 

Variation Local Correlation) is used. For Shape extraction, 

among edge detection algorithms- Robert Operator, Prewitt 

Operator and Sobel Operator, Prewitt algorithm is used. For 

similarity measurement, Euclidean distance method is used 

and concluded that it has yielded higher retrieval accuracy. 

In [13], focus is on improving the precision. For 

that they have proposed IPP (Improving Precision Priority) 

algorithm is used which is combination of color and shape 

features. In first phase, images are divided into several 

blocks. After that, calculate the color histogram of each 

block. Then take Euclidean distance to compare the 

similarities to complete the first round of retrieval. To 

calculate the distance, they have allocated different blocks to 

different weights, i.e. the blocks of the central part allocated 

more weight and the surrounding part are allocated less and 

the corners have the smallest weight. The distances of the 

small blocks are accumulated together to be the distance of 

the whole image. In the second phase, shape characteristics 

of result of first phase are extracted using Hu moment 

invariants. After that, calculate the invariant moment’s 

similarities between the query image and those of first phase 

images. The most similar images are shown as the final 

result. Find precision and Recall and concluded that IPP 

algorithm can increase the precision. 

IV. RESEARCH PAPER COMPARISON 

Name Year Algorithm / Methodology Description 

Content Based Image 

Retrieval Using Invariant 

Color and Texture Features
[1] 

IEEE-

2012 

Feature Extraction: 

 Color: 

- Color Moment on HSV 

color space 

 Texture: 

- Ranklet Transform 

Feature Matching: 

 Euclidean Distance 

 Combination of color and texture 

features 

 Precision parameter for evaluate 

proposed method 
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Comparison of Different 

CBIR Techniques
[5] 

IEEE- 

2011 

Feature Extraction: 

 Color: 

- HSV method 

- Global color Histogram 

- Local color Histogram 

 Texture: 

- Statistical method- Mean 

and standard deviation 

- Transform- DWT 

Feature Matching: 

 Euclidean Method 

 Canberra distance method 

 City block distance method 

 Combination of color and texture 

features 

 Precision parameter for evaluate 

proposed method 

 DWT and Canberra are best 

methods 

Quick Interactive Image 

Search in Huge Databases 

Using Content-Based Image 

Retrieval
[7] 

IEEE-

2015 

Feature Extraction: 

 Color: 

- color Histogram 

- Color Auto-correlogram 

- Color Moment 

 Texture: 

- Gabor Filter 

- Transform- DWT 

Feature Matching: 

 Manhattan distance metric 

 SVM classification 

 Combination of color and texture 

features 

 Precision and Recall parameter for 

evaluate proposed method 

A fused features approach on 

Content-Based Image 

Retrieval based on Fuzzy 

rule-set
[6] 

IEEE-

2014 

Feature Extraction: 

 Color: 

- Block color Histogram 

 Texture: 

- Gabor Filter 

- GLCM 

Feature Matching: 

 Euclidean distance Method 

 Fuzzy Rules 

 Combination of color and texture 

features 

 Precision and Recall parameter for 

evaluate proposed method 

 More user friendly and accurate 

Enhancement of image 

retrieval by using color, 

texture and shape features[8] 

IEEE-

2014 

Feature Extraction: 

 Color: 

- Local color Histogram 

 Texture: 

- Co-occurrence Matrix 

Feature Matching: 

 Gaussian Normalization 

 Combination of color and texture 

features 

 Normalization to make each feature 

of the same weight 

Combined texture and Shape 

Features for Content Based 

Image Retrieval[9] 

IEEE-

2013 

Feature Extraction: 

 Shape: 

- Fourier Descriptor 

 Texture: 

- Gabor Filter with 

morphological closing 

operation 

Feature Matching: 

 Euclidean distance Method 

 Combination of Shape and texture 

features 

The Technique of Color and 

Shape-based Multifeature 

Combination of TradeMark 

Image Retrieval[10] 

IEEE-

2010 

Feature Extraction: 

 color: 

- Color Moment method 

 Shape: 

- Hu moments and 

eccentricity 

Feature Matching: 

 Euclidean distance Method 

 Combination of color and shape 

features 

 Gauss normalization is proposed, 

which can make every component 

of the internal feature have the same 

position when there is a similarity 

measurement 

An improved and efficient 

implementation of CBIR 

system based on combined 

IEEE- 

2013 

Feature Extraction: 

 color: 

- Color Histogram 

 Combination of color, texture and 

shape features 

 Precision and Recall parameter for 
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features[11]  Texture: 

- BDIP 

- BVLC 

 Shape: 

- Canny edge detection 

Feature Matching: 

 Euclidean distance Method 

evaluate proposed method 

Image Retrieval Based on 

Color, Shape and 

Texture[12] 

IEEE-

2015 

Feature Extraction: 

 color: Auto Color correlogram 

 Texture:  

BDIP 

BVLC 

 Shape: 

Prewitt Operator 
Feature Matching: 

 Euclidean distance Method 

 Combination of color, texture and 

shape features 

 For shape method, edge detection 

algorithm by using operators 

 Precision and Recall parameter for 

evaluate proposed method 

Content Based Image 

Retrieval by IPP 

algorithm[13] 

IEEE-

2015 

Feature Extraction: 

 color: Color histogram method 

 Shape: Hu moments 

Feature Matching: 

 Euclidean distance Method 

 Combination of color and shape 

features 

 Improving Precision Priority 

algorithm 

 First color extraction then shape 

extraction from color result. 

Precision and Recall parameter for 

evaluate proposed method 

Table 1: Research paper Comparison 

V. CONCLUSION 

This paper reviewed the main CBIR components including 

low level descriptors for feature extraction such as color, 

texture, and shape which are very useful for extracting detail 

information from the image. The several researches are 

going on for image retrieval by using these image features. 

In early stage, only single feature was used for image 

retrieval but because of their limitation, fusion of image 

features are carried out like color and texture, texture and 

shape, shape and color or combining all three. To make user 

interacting system, fuzzy rule sets were used in retrieving 

process that allows to user to regulate and choose the images 

according to their requirements. Still the researchers are 

continued in finding more effective method to make more 

accurate and efficient image retrieval. For evaluating 

similarity, various similarity measures are used which 

compares the query image with database images by 

calculating the distance between extracted features of 

images. Images having less distance are considered as more 

relevant images. By analyzing the different research 

methodologies, we observed that % weight assigned to the 

features to be extracted from the image’s different parts is 

manually. But we cannot predict in advance that how much 

the amount of weight is required for particular feature. So it 

can be possible to have such a mechanism which calculates 

weight dynamically. 
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