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Abstract - This paper presents image classification to identify rodent in large scale storage of grains such as in go-downs or 
in warehouses. The purpose of the classification of images in storages so as to find appropriate features that can identify 
rodent monitoring. A combination of several features is used to evaluate the appropriate features to find distinctive features 
for identification of rodent in storages. This paper presents an application of gray level co-occurrence matrix (GLCM) to 
extract second order statistical texture features for motion estimation of images. The results are shown in MATLAB and 
these texture features have high discrimination accuracy, requires less computation time and hence efficiently used for real 
time Pattern Recognition applications. 
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I. INTRODUCTION 
 
Agricultural sector being the backbone of the Indian 
economy is one of the key areas in the development 
of the country. India is one of the largest producers of 
agricultural products having diverse agro-climate 
zones across the country with vast range of 
agricultural products. The storage is an important 
marketing function, which involves holding and 
preserving goods from the time they are produced 
until they are needed for consumption. The 
reprehensible storage results in high losses in grains, 
30% of fruits and vegetables grown. There are several 
challenges to be addressed in these storages. Some of 
the challenges are attacks of rodents or insects, 
worms and soon, which may result in heavy losses to 
storages. The safety of grain storage is a significant 
thing that concerns people's living quality and 
national economic development. It is exceedingly 
important to monitor the grain storage condition 
periodically. Improving the automation level of 
monitor system is the key to assure the safety of grain 
storage. 
In India, around 25% of aggregate sustenance grain is 
lost in pre-gather and around 30% in present reap due 
to rodents. In this paper we propose a method to 
characterize the images of rodents using feature 
extraction. Our algorithm is compiled in MATLAB 
R2013b environment and tested with 200 images 
using a predefined image as a base image. A review 
of the necessary background required to effectively to 
implement our algorithm is presented. 
Using GLCM technique the paper [1] proposed the 
feature extraction of predefined image namely Jerry. 
They compared with different types of feature 
extraction methods. The proposed method is used 
with predefined image and compared with the next 

concurrent images. The result got high discrimination 
accuracy for texture features which requires less 
computation time. 
The work presented in paper [2] is an efficient 
method for image pattern classification in sugarcane 
rust disease. Firstly, normal and diseased leaf images 
are collected and pre-processed. Then, features of 
shape, color and texture are extracted from these 
images. These images are classified using support 
vector machine. 
 
II. ORGANIZATION 
 
In section III, the extraction of GLCM is described 
effectively for the use in our research. In section IV, 
the feature extraction method is completely described 
and their types of feature extraction. In section V, the 
proposed methodology for our project is described 
below. In section VI, the results and discussion of the 
results as been shown. In section VII, the conclusion 
of the project has been described. Lastly, it describes 
the references which have been taken for the project 
to accomplish it and get better results comparative it 
to other reviews in literature. 
 
III. EXTRACTION OF GLCM 
 
In statistical texture analysis, texture features are 
computed from the statistical distribution of observed 
combinations of intensities at specified positions 
relative to each other in the image. According to the 
number of intensity points (pixels) in each 
combination, statistics are classified into first-order, 
second-order and higher-order statistics. The Gray 
Level Co-occurrence Matrix (GLCM) method is a 
way of extracting second order statistical texture 
features. 
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The approach has been used in a number of 
applications, Third and higher order textures consider 
the relationships among three or more pixels. These 
are theoretically possible but not commonly 
implemented due to calculation time and 
interpretation difficulty. 
A GLCM is a matrix where the number of rows and 
columns is equal to the number of gray levels, G, in 
the image. The matrix element P (i, j | Δx, Δy) is the 
relative frequency with which two pixels, separated 
by a pixel distance (Δx, Δy), occur within a given 
neighborhood, one with intensity ‘i’ and the other 
with intensity ‘j’. The matrix element P (i, j | d, ө) 
contains the second order statistical probability values 
for changes between gray levels ‘i’ and ‘j’ at a 
particular displacement distance d and at a particular 
angle (ө). Using a large number of intensity levels G 
implies storing a lot of temporary data, i.e. a G × G 
matrix for each combination of (Δx, Δy) or (d, ө). 
Due to their large dimensionality, the GLCM’s are 
very sensitive to the size of the texture samples on 
which they are estimated. Thus, the number of gray 
levels is often reduced. 
 
IV. FEATURE EXTRACTION 
 
Feature extraction involves simplifying the amount of 
resources required to describe a large set of data 
accurately. Feature extraction is a general term for 
methods of constructing combinations of the 
variables to get around while still describing the data 
with sufficient accuracy. There are four types of 
feature extraction technique. They are 

 Shape Feature Extraction 
 Texture Feature Extraction 
 Color Feature Extraction 
 Support Vector Machine 

 
Shape Feature Extraction 
Shape feature extraction used in this paper is solidity, 
extent, minor axis length and eccentricity. These 
features taken from research in order to extract shape 
feature in large storage of grains to detect rodents. 
Eccentricity is used to recognize whether the rust 
shape is a circle or line segment. Eccentricity is the 
ratio of the distance between the foci of the ellipse 
and its major axis length. An ellipse whose 
eccentricity is 0 can recognized as a circle, while an 
ellipse whose eccentricity is 1 can recognized as a 
line segment. 
Minor axis length is used to measure length of axis of 
the diseased region. Minor axis length is the length of 
the minor axis of the ellipse that has the same 
normalized second central moments as the region (in 
pixels). Extent is used to measure area of diseased 
region that is divided by the area of the bounding 
box. Extent is computed as the area divided by area 
of the bounding box. Solidity is used to measure area 
of diseased region divided by pixels in the convex 
hull. Solidity is the proportion of the pixels in the 

convex hull that are also in the region. It is computed 
by dividing the area by convex area. 
 
Texture Feature extraction 
Gray Level Co-occurrence Matrix (GLCM) extract 
second order statistical texture features. Texture 
feature extraction used in this research is contrast, 
correlation, energy and homogeneity. These features 
taken from research to extract texture feature of 
rodent in warehouses or in go-downs. Contrast of the 
pixel and its neighbors is calculated over all of the 
image pixels. Contrast is used to measure contrast 
between neighborhood pixels. Correlation is a 
measure of correlation of a pixel with its neighbors 
over the entire image. Energy is a sum of G (grey 
level co-occurrence matrix) elements. Homogeneity 
computes similarity of G to the diagonal matrix. All 
of the four features described in this section represent 
texture of the images of rodent in comparison with 
the predefined image of rodent. 
 
Color Feature Extraction 
Color is a distinctive feature for image representation 
that is invariant with respect to scaling, translation 
and rotation of an image. Mean, skewness and 
kurtosis are used to represent color as features. 
Mean used to represent average value of each color 
channel. Skewness and kurtosis used to measure the 
distribution of each color channel. Skewness is a 
measure of symmetry. If a distribution or data is 
symmetric, it looks the same to the left and right of 
the center point. Kurtosis can represent whether the 
data are peaked or flat relative to a normal 
distribution. 
Combination of mean, skewness and kurtosis is used 
to represent color feature of current and previous 
image of rodent. 
Support Vector Machine- 
SVM was chosen as the binary classifier because it 
can classify accurately even when limit samples were 
available. There are different kernel functions in 
SVM classifier. They are linear, quadratic, 
polynomial, and radial basis function. 
Gray Level Co-Occurrence Matrix (GLCM) has 
proved to be a popular statistical method of extracting 
textural feature from images. According to co-
occurrence matrix, Haralick defines fourteen textural 
features measured from the probability matrix to 
extract the characteristics of texture statistics of 
remote sensing images. In this paper four important 
features, Angular Second Moment (energy), (inertia 
moment), Correlation, Entropy, and the Inverse 
Difference Moment are selected for implementation 
using MATLAB R2013b. 
 
Angular Second Moment 
Angular Second Moment is also known as 
Uniformity or Energy. It is the sum of squares of 
entries in the GLCM Angular Second Moment 
measures the image homogeneity. Angular Second 
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Moment is high when image has very good 
homogeneity or when pixels are very similar. 
 
Inverse Difference Moment 
Inverse Difference Moment (IDM) is the local 
homogeneity. It is high when local gray level is 
uniform and inverse GLCM is high. IDM weight 
value is the inverse of the Contrast weight. 
Entropy- Entropy shows the amount of information of 
the image that is needed for the image compression. 
Entropy measures the loss of information or message 
in a transmitted signal and also measures the image 
information. 
Correlation- Correlation measures the linear 
dependency of grey levels of neighboring pixels.   
Digital Image Correlation is an optical method that 
employs tracking & image registration techniques for 
accurate 2D and 3D measurements of changes in 
images. This is often used to measure deformation, 
displacement, strain and optical flow, but it is widely 
applied in many areas of science and engineering. 
One very common application is for measuring the 
motion of an optical mouse. 
The formulation and extraction of the four given 
image features are extracted using MATLAB for 
calculating GLCM as image cannot be directly given 
as input to implement using FPGA. 
Smoothness - It is process of filling a region of 
interest involves replacing all pixels in the region by 
interpolating inward from the boundary of the region. 
Mean- It is the average or mean value of array. 
Root Mean Square (RMS) - It will compute true 
root mean square value of signal. 
Variance - Variance of inputs or sequence of inputs 
is computed. 

Standard Deviation - It is coefficient of variation. 
 
V. PROPOSED METHDOLOGY 
 
In our project we took predefined images of rodents 
of minimum 200 images to test. As the images are 
stored in jpg format so for each count of images it 
will compare the current image with predefined 
image. The comparisons of images with current and 
previous images are based upon feature extraction 
methods. So each image is compared with 14 features 
of predefined image. Upon comparison for each count 
the image can tell whether it is rodent or not a rodent 
by a command i.e., “Rodent found” or “Rodent not 
found”. The results are shown in next session. The 
image of rodents is shown below in Fig 1. 

 

 
Fig 1: Images of rodents 

 
VI. RESULTS AND DISCUSSIONS 
 
The output shown below is comparison of current image of rodent with predefined image of rodent. 

 
Fig 2: Output displaying the comparison of current and predefined image of rodent. 
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The predefined image is already stored in the folder in jpg format. The figure shown below shows predefined 
image of rodent which is compared with current images of rodents. 
 

 
Fig 3: Predefined image of rodent 

 
After comparison with the predefined image the current image is rodent then the output displays as “RODENT 
FOUND” in Command Window. 
 

 
Fig 4: Output displaying Rodent found 

 
If any image of rodent is found and the image is captured by camera which is also compared with predefined 
image of rodent. The fig 5 shows the image which is other than rodent. 
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Fig 5: Image displaying other than rodent 
 
The output display “RODENT NOT FOUND” in Command Window is as shown in fig 6. 
 

 
Fig 6: Output displaying Rodent not found 

 
Each image taken from camera is compared with the predefined image using feature extraction method and the 
client gets to know whether Rodent is found or not 
 
CONCLUSION 
 
This work presents an efficient method for detecting 
the rodent in large scale storage of grains such as in 
warehouses or in go-downs. Using Feature Extraction 
Methods we can find a rodent in warehouses where 

grains are stored. Each image is compared with 
predefined image of rodent and client gets the 
information whether Rodent is found or not. 
 
Our algorithm is compiled in MATLAB R2013b 
environment of 200 images. We got accurate results 
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of Rodent using 14 features taken as consideration. 
Future work can be done using Machine learning. 
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