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Abstract: 

Every year farmers are experiencing large amount of losses because of diseases that are occurring on leaves of various crops. Leaf 

diseases leads to reduction in both quality and quantity of agricultural products. Detection of diseases occurring on plant leafs 

automatically is an essential topic as it may prove beneficial for monitoring large field of crops. Various image processing 

techniques are used to detect diseases occurring on plant leafs. The given system is software solution for automatic detection and 

classification of plant leaf diseases. This system consists of four steps, first step includes formation of color transformation 

structure of input RGB image, in the second step masking of green pixels is done & those green pixels are removed using specific 

threshold value followed by segmentation process, third step includes computing of texture statistics for useful segments and 

finally those extracted features are passed through classifier. 

 

I. INTRODUCTION 
 

India is an agricultural country. About 70% of rural household 

depends on agriculture. Agriculture has its own importance in 

human life. Plants are basic source for supply of energy for 

human body. Various plant diseases lead to reduction of 

production based on agriculture. Those diseases cost as 

ecological, social and economical loss to the farmers. 

Therefore it has become very important to identify plant 

diseases accurately within specific time. Some diseases can be 

easily detected by human since they are visible to human eyes, 

while some diseases needs powerful microscopic or specific 

electromagnetic spectrum. Identification of plant species has 

many advantages including identification of medicinal plants 

used in Ayurveda as well as poisonous plants. This process is 

bald because human senses are limited and hence identification 

becomes very difficult especially when there is large number 

of species. So it has become necessary to train the computer 

system using algorithm and develop a system in such a way 

that it can identify species by capturing images of different 

parts of plants. Images are captured using mobile digital 

camera and then processed and identified part of leaf spot is 

being used for classification purpose of train and test. 

 

Image analysis can be applied for following purposes: 

 

1. To quantify affected area by disease. 

2. To detect diseased leaf, stem & fruit. 

3. To determine the color of affected area. 

4. To determine size & shape of leaf. 

Management of disease is very challenging task since most of 

the disease are seen on the leaves or stems of plants. Hence 

there has been increasing demand for more specific and 

sophisticated image pattern understanding. 

 

Different types of leaf spot diseases: 

 

-Bacterial 

-Fungal 

-Viral 

Most of the diseases are caused by bacterial, fungal & viral. 

The main objective of these paper is to concentrate on plant 

leaf disease detection based on the texture of leaf. 

II. RELATED WORK 
 

Proposed Methodology: Images of various leafs is acquired 

using digital camera. After acquiring those images further 

image pre-processing techniques are applied followed by 

segmentation and extraction. After that several analytical 

techniques are used to classify images according to specific 

problem at hand. 

 

 
 

In the initial step, RGB images of all the leaf samples were 

picked: 

 

1) RGB image acquisition 

2) Image Pre-processing 

3) Image segmentation 

4) Image extraction 

5) Classification & identification of disease 

 

1. Image Acquisition 

The image acquisition stage involves pre-processing, such as 

scaling. Firstly, the RGB color images are captured using a 

digital camera with required resolution for good quality. The 
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construction of an image database is clearly dependent on the 

application. 

 

2. Image Pre-processing 

Image pre-processing is among the simplest and most 

appealing areas of digital image processing. Basically, the idea 

behind enhancement techniques is to bring out detail that is 

obscured, or simply to highlight certain features of interest in 

an image.A familiar example of enhancement is when we 

increase the contrast of an image because it looks better. 

 

3. Image Segmentation: 

Image segmentation is the process of separating or grouping an 

image into different parts. There are currently many different 

ways of performing image segmentation, ranging from the 

simple thresholding method to advanced color image 

segmentation methods. These parts normally correspond to 

something that humans can easily separate and view as 

individual objects. In general, the more accurate the 

segmentation, the more likely recognition is to succeed. 

Segmentation step find out the infected region. Segmentation 

mostly can be done by k-mean clustering, edge detection 

algorithm. Here we had done segmentation using k-means 

clustering. First RGB image is converted into lab format. Then 

after that reshaping of image. And then k-means clustering is 

applied to the images. The next step is to extract the useful 

segments. 

 

4. Feature Extraction 

Different texture features of images are extracted as given 

below 

Mean= Mean is defined as simple average of the numbers. If 

there are 5 numbers as num1, num2, num3, num4 & num5 then 

mean is Mean= num1+num2+num3+num4+num5 5 

Variance=The variance is defined as average of the squared 

differences from the Mean. 

Standard Deviation= The Standard Deviation is a measure of 

how numbers are spread. Its symbol is σ (the greek letter 

sigma). The formula is easy: it is the square root of the 

Variance. Contrast= contrast is the difference in luminance or 

colour that makes an object (or its representation in an image 

or display) distinguishable. In visual perception of the real 

world, contrast is determined by the difference in the color and 

brightness of the object and other objects within the same field 

of view. The human visual system is more sensitive to contrast 

than absolute luminance; we can perceive the world similarly 

regardless of the huge changes in illumination over the day or 

from place to place. The maximum contrast of an image is the 

contrast ratio or dynamic range. 

 

Classifier: 
In the classification phase, co-occurrence features for the 

leaves are extracted and compared with the corresponding 

feature values stored in the feature library. The classification is 

first done using Minimum Distance Criterion. Classification 

gain can be calculated as 

G(%)= (Corr/M)*100 

Where Corr is the number of images correctly classified and M 

is the total number of images belonging to the particular 

texture group. 

 

III. RESULTS 
 

Various plant leaves from different plant species have been 

collected for our approach. The acquired leaf images are 

converted into HSI format. Various texture features like mean, 

entropy, smoothness, contrast, kurtosis, homogeneity etc. are 

derived. With these set of features plant diseases are detected. 

The classification is first done using Minimum Distance 

Criterion. The leaf images are divided into training and testing 

set. After analysis is being done various clusters of images are 

being observed and whether the leaf is healthy or unhealthy is 

seen. For those results we had took 2 leafs out of which one is 

healthy and other is unhealthy as shown in following fig. 

 

 
Figure.1.(a) Clusters of Unhealthy Leaf 

 

 
Figure.2.(b) Identification of Unhealthy Leaf 

 

As shown from fig 1 (a)(b) Unhealthy Leaf can be classified 

using algorithm. 

 
Figure.3. (a) Clusters of Healthy Leaf 

 

 
Figure.4.(b) Identification of Healthy Leaf 

 

As seen from fig 2 (a) & (b) Healthy leaf can be classified 

using algorithm. 

 

IV. CONCLUSION: 
 

By this method plant diseases can be identified at the initial 

stage itself and the pest control tools can be used to solve pest 

problems while minimizing risks to people and environment. 

The reasons for misclassification are as follows: the symptoms 

of diseased plant leaves vary, also the taken feature 

identification vectors need to further optimized. In order to 



International Journal of Engineering Science and Computing, May 2017         11491                                                                  http://ijesc.org/ 

improve disease identification rate at various stages, the 

training samples can be increased and shape feature and color 

feature along with optimal features can be given as input 

condition of disease identification. 
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