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Abstract— Diseases restrict the growth of plant, decrease the 

productivity of crop and results in economic losses in 

agricultural. Image processing is the best way of detecting 

and diagnose the diseases. Initially the infected region is 

found, then threshold can be calculated by applying Otsu 

method on a color component to detect the disease.  

Different features are extracted such as color and shape. 

Based on the  featcher extracted the leaf disease is detected.   

The present study recognizes the need for developing a fast, 

low cost and reliable leaf disease detection technique that 

would facilitate advancements in agriculture. It describes the 

basic structure of digital image processing technique that 

can be used for developing disease detection under field 

conditions. The paper also figures out some potential losses 

in yield of crop due to various diseases. 
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I. INTRODUCTION 

Agriculture is a resource to fulfill the need of food for 

increasing population and that’s why it is important to check 

plant health regularly. Generally the growth of plants is 

affected mostly by the plant disease. Finding leaf diseases is 

the first step for treating the disease.  

As an important component of plant pathology, leaf 

disease is increasingly valued by botanists and pathologists. 

Also India is an agricultural country; wherein about seventy 

percentage of the population depends on agriculture [1]. The 

growth, yield and quality of agricultural crop is mostly 

affected due to the presence of diseases. As diseases of the 

plants are inevitable, detecting disease plays a major role in 

the field of Agriculture. Thus, a proper diagnosis of the 

disease, in early stages followed by effective treatment is 

always required for a good yield. In the early,  decade the 

disease diagnosis was implemented manually using the sight 

of a vision by an expert or experienced one, which is often 

subjected to error, highly labor intensive and time 

consuming. Precision agriculture (PA) is a concept that 

addresses the field in variability of factors that influence 

crop growth.  

A report of the effect of disease on yield is 

summarized in the table 1. Leaf diseases are the major 

problem that threaten any cultivation. These require careful 

diagnosis and timely handling to protect the crops from 

heavy losses. Since most of the leaf disease is characterized 

by manifestation invisible spectrum. Thus to overcome the 

substantial loss in yield due to leaf disease as evident from 

table 1. The proposed system is used to detect the leaf 

diseases by image processing which is an innovative and 

fast approach to identify and classify the leaf disease.  

Crop 
Cou

ntry 
Infected by 

Loss in 

yield 

Ref

ere

nce 

Groundnut India Leaf Spot 15-59% [2] 

Soybean India Sclerotium 40% [3] 

blight 

Mustard India Leaf Blight 15-71% [4] 

Cotton India 
Cotton leaf 

curl disease 

15.7% - 

56.7% 
[5] 

Rice India Leaf Blight 6-60% [6] 

Tomato India Leaf curl virus 100% [7] 

Table1: Loss in yield of various crops in India due different 

diseases 

This paper presents a simple approach to identify 

leaf disease using a cognitive visionary approach that can be 
implemented in real time. The benefit of the approach is that 

it is fast, precise and nondestructive approach. The rest of 

this paper is structured as follows. Section 2 describes the 

basic steps in digital image processing to detect leaf disease. 

Section 3 describes the image preprocessing techniques. 

Segmentation is described in section 4. Section 5 described 

the future scope. And finally, Section 6 outlines the 

conclusions. 

II. DIGITAL IMAGE PROCESSING TECHNIQUE 

This process can be easily visualized by referring figure 1 

below. 

 
Fig. 1: Basic steps involve in leaf disease detection 

Four steps are required to detect leaf disease using 

the Image processing technique as shown in figure 1 below. 

In order to detect the leaf disease using digital image 

processing technique, the leaf image is captured, but to 

make the image free from external artifacts such as noise 

and make it compatible for the proposed algorithm an image 

preprocessing set is required, then the infected region is 

separated out of the healthy part and finally some feathers  

of   infected area are extracted to detect or to classify the 

leaf disease.  

III. IMAGE ACQUISITION 

The first stage of any vision system is the image acquisition 

stage. Image acquisition in image processing can be broadly 

defined as the action of retreating an image from some 

sources, usually a hardware based source.  

Depending on the field of work and the required 

resolution for better quality, a major factor involved in 
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image acquisition is the proper selection of the hardware 

used to capture the images. A wide range of image capturing 

hardware is used such as web cam, video recorder, scanner 

and digital camera. A scanner is used as imaging devices in 

for detecting leaf disease as advocated by [8,9] with  the 

advantage of constant light illumination at any instant of 

time as compare to other imaging devices proposed in [10]. 

The construction of an image database is clearly dependent 

on the application. The image database itself is responsible 

for the better efficiency of the classifier which decides the 

robustness of the algorithm. 

IV. IMAGE PRE-PROCESSING 

After the image acquisition and creating the image database, 

the next step is image preprocessing. Image preprocessing 

techniques are basically used to bring out details that are 

obscured or simply to highlight certain features of interest in 

an image. For the acquiring the original image data, image 

pre-processing is step is a very efficient process [10]. The 

leaf image pre-processing refers to the initial processing of 

input leaf image to remove the noise, changing the image 

file format and enhance the image to avoid blurring effects. 

These operations are called pre-processing because they 

normally carried out before the real analysis and 

manipulations of the image data occur in order to extract 

any specific information. The aim is to correct the distorted 

or degraded image data to create a more faithful 

representation of the real leaf. Various pre-processing 

techniques are then used to enhance the leaf image obtained. 

Several techniques like boundary enhancement, 

smoothening, filtering, noise removal, etc. can be applied to 

improve the quality of the leaf image [11]. 

These are mainly subjective processes and are 

designed to manipulate an image in order to take advantage 

of the psycho visual aspects of the human visual system. 

Histogram equalization and median filtering techniques 

were used. 

A. Histogram Equalization 

A histogram is the estimation of the probability distribution 

of a particular type of data. 

 
Fig. 2: Histogram of (a) Low and (b) Normal contrast image 

An image histogram is a type of histogram which offers a 

graphical representation of the tonal distribution of the gray 

values in a digital image. By viewing the image’s histogram, 

we can analyze the frequency of appearance of the different 

gray levels contained in the image [12].  

It is one of the image enhancement techniques. The 

goal of histogram equalization is to spread out the  contrast 

of a given image evenly throughout the entire  available 

dynamic range As shown in figure 2 below. Histogram 

equalization is used to improve the interpretability, visibility 

and quality of the image. 

B. Median Filter  

It is a nonlinear process useful in reducing noise. Such noise 

reduction is a typical pre-processing step to improve the 

results of later processing (for example, Segmentation of an 

image).  

The standard median filter [13] is a simple rank 

selection filter that attempts to remove impulse noise by 

changing the luminance value of the center pixel of the 

filtering window with the median of the luminance values of 

the pixels contained within the window. Although the 

median filter is simple and provides a reasonable noise 

removal performance, it removes thin lines and blurs image 

details even at low noise densities.  

V. IMAGE SEGMENTATION 

After image preprocessing, a technique to detect the infected 

leaf part needed. Image segmentation refers to the process of 

partitioning the digital image into its constituent regions or 

objects so as to change the representation of the image into 

something that is more meaningful and easier to analyze. 

Image segmentation  techniques for leaf disease detection  

can be found in [14]. A feasible methods for identifying and 

diagnosing cotton leaves  disease is explored in  [15]. 

A. Pixel Based Segmataion 

It is based on local pixel intensity levels. The current image 

is compared to the background image and a threshold value 

decides if the pixel differs enough to belong to the 

foreground. 

OTSU Method based on pixel based segmentation 

is proposed in [16] for fast & accurate detection of plant 

diseases. 

B. OTSU Method  

In OTSU method, the pixels are separated into two classes 

C0 and C1 (background and object), using a threshold at 

level K. After then class means (µ0 , µ1) and class variances 

(σ0 , σ1) are calculated. Then a threshold K is searched, that 

maximizes one of the object functions (l, k, n) [17]. 

  
  

 

  
      

  
 

  
        

  
 

  
             

VI. FEATURE EXTRACTION AND DETECTION 

Feature extraction is related to dimensionality reduction. 

When the input data to an algorithm is too large to be 

processed and it is suspected to be redundant then it can be 

transformed into a reduced set of features. In the analysis of 

diseases on images, there is a need to extract the diseases 

that are the part of the leaf. This process is called feature 

extraction.  
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The features correspond to color characteristics are 

the mean and variance of the gray level of the red, green and 

blue channel of the spots and other features correspond to 

morphological and geometrical characteristics of the leaf 

disease. General descriptors such as number of the object, 

area of the shape object, width and length of the object, and 

area of image, are important characteristics to describe its 

shape. Those characteristics are used to extract feature in the 

RGB space, in which the colour at each pixel is represented 

as a triplet (R, G, B), where R, G and B are respectively the 

red, green, and blue value from a colour image capturing 

device [18].  

VII. CONCLUSION 

Image processing technique has been proved as effective 

machine vision system for agriculture domain. The 

advantages of the system are efficient, fast and accurate in 

detecting the disease by scaling the threshold values. Thus 

development of such a technique is very useful for detecting 

the disease automatically and informing the farmer about the 

type of disease. Thus we can conclude that image processing 

was the non invasive and effective tool that can be applied 

for the agriculture domain with great accuracy for analysis 

of agronomic parameters. 

One interesting direction for future research 

consists of developing an automatic leaf diagnosis system or 

an intelligence system which can classify the leaf disease 

and prescribe use of pesticide need to wipe of the disease. A 

comparison of the proposed methods with advanced 

detection techniques developed recently [9,11] also remains 

a task for future research. 
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