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Abstract— This paper presents Content based Image 

Retrieval (CBIR) using various texture features. Content 

based image retrieval is a system by which several images 

are retrieved from large database collection. This system is 

developed for retrieving diseased leaf images of soybean. 

Performance of traditional texture features like Gabor and 

local Binary Pattern (LBP) is analyzed and compared .The 

Performance of all these two features is analyzed with 

respect to retrieval precision and recall rate. It is observed 

that performance of LBP feature is better than Gabor filter. 
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I. INTRODUCTION 

With the advancement in internet and multimedia 

technologies, a huge amount of multimedia data in the form 

of audio, video and images has been used in many fields like 

medical treatment, satellite data, video and still images 

repositories, digital forensics and surveillance system. This 

has created an ongoing demand of systems that can store 

and retrieve multimedia data in an effective way.The most 

common retrieval systems are Text Based Image Retrieval 

(TBIR) systems, where the search is based on automatic or 

manual annotation of images. A conventional TBIR 

searches the database for the similar text surrounding the 

image as given in the query string. The commonly used 

TBIR system is Google Images. The text based systems are 

fast as the string matching is computationally less time 

consuming process.  

However, it is sometimes difficult to express the 

whole visual content of images in words and TBIR may end 

up in producing irrelevant results. In addition annotation of 

images is not always correct and consumes a lot of time. For 

finding the alternative way of searching and overcoming the 

limitations imposed by TBIR systems more intuitive and 

user friendly content based image retrieval systems (CBIR) 

were developed. A CBIR system uses visual contents of the 

images  

Described in the form of low level features like 

color, texture, shape and spatial locations to represent the 

images in the databases. The system retrieves similar images 

when an example image or sketch is presented as input to 

the system. Querying in this way eliminates the need of 

describing the visual content of images in words and is close 

to human perception of visual data. 

Figure 1.1 shows the general architecture of the 

CBIR system. It involves execution of two steps i.e. Feature 

Extraction and Feature Matching. In feature extraction 

feature vectors from images are extracted and stored in 

Feature database. Single or multiple features can be used. 

When query image is given; its feature vector is extracted 

and compared with the feature vectors in database during 

feature matching. 

 
Fig. 1.1: Architecture of typical CBIR system 

If distance between feature vector of query image 

and database image is small enough compared with 

predefined threshold, then the corresponding image in the 

database is considered as a match to the query image. 

System retrieves such images. Different distance metrics can 

be used during feature extraction [1]. 

The feature vectors of images in the database form 

a feature database. The retrieval process is initiated when a 

user query the system using an example image or sketch of 

the object. The query image is converted into the internal 

representation of feature vector using the same feature 

extraction routine that was used for building the feature 

database. The similarity measure is employed to calculate 

the distance between the feature vectors of query image and 

those of the target images in the feature database. Finally, 

the retrieval is performed using an indexing scheme which 

facilitates the efficient searching of the image database. As 

Shown in Fig 1.1. 

This paper describes Comparative analysis of 

CBIR system developed using traditional texture features. 

Traditional texture features used for proposed work are LBP 

and Gabor filter. 

II. TEXTURE FEATURES 

There is no specific definition of texture however one can 

define texture as the visual pattern that has properties of 

homogeneity not resulting from the presence of only a single 

color or intensity. Various techniques for texture analysis is 

have been investigated in the field of computer vision and 

pattern recognition. The texture extraction techniques can be 

classified into two categories: statistical and structural. 

Statistical approaches use intensity distribution of image to 

extract statistical parameters representing texture of image. 

Commonly used statistical methods include Fourier power 

spectra, Co-occurrence matrices, Shift-invariant principal 

component analysis (SPCA), Tamura feature, World 

decomposition, Markov random field, Fractal model, and 

Multi-resolution filtering techniques such as Gabor and 

wavelet transform. Structural methods, including 

morphological operator and adjacency graph, describe 
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texture by identifying structural primitives and their 

placement rules. 

In that mostly used are Gabor filter and LBP. The 

CBIR system developed in this paper is based on these two 

texture features. 

A. Gabor Filter 

As texture is the repetition of basic Image texture elements. 

Hence frequency, direction and phase are widely used 

properties for texture feature extraction. These properties 

depend on the scale the image is analyzed. This make Gabor 

filters a suitable tool to extract texture features. They have 

already been used for texture based image retrieval [7] and 

proved to be very efficient for many applications.  

The basic 2D Gabor function [5] can be stated as follows: 
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Where the first term in this equation is the 

normalized 2D Gaussian function with different standard 

deviations ( σ) in two dimensions and second term is the 

complex sinusoid with frequency  ‘f’.  

Gabor filters in different orientations and scales are 

used to detect textures in different orientations and scales, 

respectively. During our experimentation, we used σ = σx 

=σy and set it according to f; hence the following family of 

Gabor functions generated at different orientations (u) and 

scales (s) is used 
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Where, ‘s‘ is the scale variable which determines 

the frequency as f=2s+1 and ‗u‘ is the chosen orientation 

which determines the rotation angle as θ=uπ/4. The energy 

response of a Gabor filter in a certain scale and orientation 

indicates the concurrence of the filter with the image 

texture[1]. 

B. LBP 

Local binary patterns (LBP) is a type of visual descriptor 

used for classification in computer vision. LBP is the 

particular case of the Texture Spectrum model proposed in 

1990. LBP was first described in 1994. It has since been 

found to be a powerful feature for texture classification; it 

has further been determined that when LBP is combined 

with the Histogram of oriented gradients (HOG) descriptor, 

it improves the detection performance considerably on some 

datasets. A comparison of several improvements of the 

original LBP in the field of background subtraction.   

For every pixel of the image, its grayscale value is 

compared with those of the surrounding pixels. The value of 

each neighbor is set to 0 if its grayscale value is smaller than 

the central pixel‘s value and to 1 otherwise. This create eight 

digit binary number called the local binary pattern. It allows 

256 possible values[1].This process of generation of LBP is 

given by equation (3) & (4) 
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C. Similarity Measurement 

The degree of similarity between query and target images is 

calculated based on the value of similarity measure. The 

images are ranked according to their similarity value and 

presented as output of CBIR system. Often, the choice of 

similarity measure affects the performance of retrieval 

system. Many similarity measures have been developed over 

the years based on the quantitative estimates of the 

distribution of features in the image. Some of the most 

commonly used similarity measures employed in CBIR is 

Euclidean distance. 

To measure the similarity between the query image 

and the database images, the difference is calculated 

between the query feature vector and the database feature 

vectors calculated from image database by using the 

different distance metrices. The small difference between 

these two feature vectors indicates a large similarity and a 

small distance. The vectors of the images with a small 

distance are most similar to the query image. Euclidean 

distance is a most commonly used for similarity 

measurement in image retrieval because of its efficiency and 

effectiveness. 

D. Performance Evaluation 

The performance of a retrieval system is evaluated based on 

several criteria. Some of the commonly used performance 

measures are average precision, average recall, average 

retrieval rate and Average Normalized modified Retrieval 

Rate (ANMRR). All these parameter are computed using 

precision and recall values computed for each query image. 

The precision of the retrieval is defined as the fraction of the 

retrieved images that are indeed relevant for the query: 

PRECISION:
databasefromretrivedimagesofnoTotal

retrievedimagesrelevantofNumber

.
 

 (5) 

The recall is the fraction of relevant images that is returned 

by the query: 

RECALL:
databasefromimagesrelevantnoTotal

retrievedimagesrelevantofNumber

.
     

(6) 

A good retrieval system should have high values 

for precision and recall. 

III. RESULT & DISCUSSIONS          

We have provided a database which is used to test the 

proposed method. This database consists 51 images of 

diseased leaf images. Here we have compare images 

retrieved by using Gabor filter and LBP texture features. We 

have give Query Image of leaf having Pod Mottle diseases 

as follows: 
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Fig. 2: Database of leaf images 

 
Fig. 3: result of Retrieved image 

In Fig. 3. there is one image consist a query image 

which user will provide and another  image is retrieved from 

dataset by comparing  features vectors of query image and 

dataset images. 

 
Fig. 4: gabor filter apply to input image 

 
Fig. 5: local binary pattern apply to input image 

Figure 4 and 5 shows result, when query image is 

Soybean leaf affected by Alfalfa Mosaic Virus. In fig.4. first 

image is input image and that image is required to convert 

into gray scale image as per its algorithm then finally we get 

extracted gabor filtered image. This gabor texture features 

extract only single features of input image where as fig.5. 

shows extracted LBP of input image in that LBP texture 

features extract multiple features of query image. 

IV. CONCLUSION 

In this paper, we have presented a method for image 

retrieval using texture features. This paper explored 

performance of two different texture features for retrieving 

diseased leaf images of soybean. It is found that 

performance of LBP feature is better than traditional texture 

feature Gabor filter. 
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