
International Journal of Engineering Science  and Computing, October 2016           2653                                                           http://ijesc.org/ 

          
ISSN XXXX XXXX © 2016 IJESC                                                                                                   
                                                       
 

 

Survey on Image Processing Based Plant Leaf Disease Detection 
Joel Hanson, Annette Joy

1
, Jerin Francis

2
, Anandhakrishnan MG

3
 

Department of Computer Science Engineering, SCET, India  

 

Abstract: 

When plants and crops are affected by pests it affects the agricultural production of the country. Usually farmers or experts 

observe the plants  with naked eye for detection and identification of disease. But this method can be time processing, expensive 

and inaccurate. Automatic detection using image processing techniques provide fast and accurate results. This survey paper 

discusses various methods for plant disease detection using image processing, neural networks and different algorithms. 
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I. INTRODUCTION 

 

Agriculture plays a vital role in the economy of India. Nearly  

70%of Indian population depends on agriculture. When crops 

are affected by diseases it brings down the total agricultural  

production. Farmers have to identify the pest and decide which 

pesticide to be used to control the disease. They may use these 

pesticides without proper knowledge about the amount of 

pesticide required. Th is will also affect the plants  adversely. If 

farmers seek expert opinion to find out the disease it can be 

time consuming and may not be accurate. To overcome this 

problem image processing techniques and machine learning  

methods can be used. Image of the leaf that is given as the 

input is cropped, resized and filtered in the preprocessing 

phase. Then segmentation techniques are used to subdivide the 

images into different reg ions. In the feature extract ion phase 

different features of these images like shape, cooler, and 

texture are analyzed. Then classifications techniques are used 

to classify the extracted features to identify the plant disease. 

 

II. METHODOLOGY 

 

A. K – MEANS CLUSTERING K – Means clustering is used 

for the image segmentation. K – Means was first used by 

James Macqueen in 1967. K – Means is segmented the image 

into multiple cluster. Individual cluster is a group of pixels 

who are close to each other and different from other cluster 

value [9]. Clustering is short the pixels into various group so 

that each group show the some common part of the image 

using distance measure technique [9].  The algorithm for the K 

– Means Clustering is as follows: 1. Take any K cluster 

centers, choose randomly or based on some heuristic approach. 

2. Assign pixels in the cluster according which pixels has a 

minimum d istance from cluster center. 3. Calcu late new cluster 

centers by averaging all of the pixels in the cluster. 4. Repeat 

steps 2 and 3 until no pixels change the clusters.   

 

B. GRAY LEVEL CO – OCCURRENCE MATRIX (GLCM) 

A GLCM is used to extract texture feature from the images. 

The size of GLCM is equal to number of gray level in image 

[11]. This method is used to estimate image properties by 

considering the relation between two neighboring pixels where 

the first pixel is called the reference and the second is called 

the neighbor pixel. The GLCM contains informat ion about 

how often a pixel with value i occurs either horizontally, 

vertically, or diagonally  to adjacent pixels with the value j 

[10]. Where i & j are the gray level values (tone) in an image 

[10]. GLCM directions of analysis are Horizontal (0˚ o r 180˚), 

Vertical (90˚ or 270˚), Right Diagonal (45˚ or 225˚), and Left  

diagonal (135˚ o r 315˚).   

 

C. HARALICK’S TEXTURE FEATURE Haralick et al. 

proposed a large number of features called Haralick’s texture 

features. They are derived from the co-occurrence matrix. A  

Co-occurrence matrix is calcu lated using SGLDM and GLCM 

techniques. The Haralick’s texture features are used for image 

classification. These features capture information about the 

patterns that emerge in patterns of texture. Some of these 

features include angular second moment, contrast, correlation, 

as well as a variety of entropy measures.  

 

D. ARTIFICIAL NEURAL NETWORK (ANN) is an 

informat ion processing paradigm that is inspired by the way 

biological nervous systems, such as the brain, process 

informat ion. The key element of this paradigm is the novel 

structure of the informat ion processing system [9]. It is 

composed of a large number of highly interconnected 

processing elements (neurons) working in unison to solve 

specific problems [9]. ANNs, like people, learn by example. 

Neural networks can be hardware (neurons are represented by 

physical components) or software-based (computer models), 

and can use a variety of topologies and learning algorithms. 

The types of neural network are Feed Forward Neural network, 

Radial Basis Function (RBF) Network, Learning Vector 

Quantizat ion, Recurrent Neural network, neuro – fuzzy  

Network, etc. Before data can be given to the ANN, the proper 

network design must be finalized, which type of network and 

method you used for train ing your network [9].   

 

E. SUPPORT VECTOR MACHINE is a set of related 

supervised learning methods used for classification. 

Supervised learning involved analyzing a given set of labeled 

observations so as to predict the labels of unlabeled future data 

[3]. The goal is to learn some function that describes the 

relationship between observation and their labels [3]. A  

support vector machine constructs a hyper plane or set of hyper 

planes in a high or in fin ite dimensional space, which can be 

used for classification, regression or other tasks [3]. A good 

separation is achieved by the hyper plane that has the largest 

distance to the nearest training data point of any class [3]. 
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 In[1], in first phase the plant is recognized on the basis of the 

features of leaf, it includes pre-processing of leaf images, and 

feature extract ion followed by Artificial Neural Network based 

training and classification for recognition of leaf. In second 

phase the disease present in the leaf is classified, this process 

includes K-Means based segmentation of defected area, feature 

extraction of defected portion and the ANN based 

classification of disease. Then the disease grading is done on 

the basis of the amount of disease present in the leaf. This is an 

effective and efficient method. But the demerits are that it is 

not much adaptive and hence requires extensive training.  

 

In [2] the color transformation structures were obtained by 

converting images from RGB to HSI co lor space. The K- 

means clustering algorithm was used to divide images into 

clusters for demarcat ion of in fected area of the leaves. After 

clustering, the set of color and texture features viz. moment, 

mean, variance, contrast, correlation and entropy were 

extracted based on Color Co-occurrence Method (CCM). A  

feed forward back propagation neural network was configured 

and trained using extracted set of features and subsequently 

utilized for detection of leaf diseases. It is a fully automat ic, 

cheap, fast and reliable system. Disadvantages are that neural 

networks cannot be retrained and hence requires a long 

training period. They also include complex computation, 

which is time consuming. 

 

 In [3], the developed processing scheme consists of four main  

steps, first a color transformat ion structure for the input RGB 

image is created, and then the green pixels are masked and 

removed using specific threshold value followed by 

segmentation process, the texture statistics are computed for 

the useful segments, finally the ext racted features are passed 

through the classifier.  The proposed algorithm’s efficiency 

can successfully detect and classify the examined diseases with 

an accuracy of 94%.  Experimental results on a database of 

about 500 plant leaves confirm the robustness of the proposed 

approach. 

 

 In [4] the developed processing scheme consists of four steps, 

first a color transformation structure for the input RGB image 

is created, this RGB is converted to HSI because RGB is for 

color generation and HSI for color descriptor. Then green 

pixels are masked and removed using specific threshold value, 

then the image is segmented and the useful segments are 

extracted, finally the texture statistics is computed. From 

SGDM matrices finally the presence of diseases on the plant 

leaf is evaluated.  

 

In [5] the proposed methodology uses to classify the diseased 

plant leaves using Feed Forward Neural Network (FFNN), 

Learn ing Vector Quantization (LVQ) and Radial Basis 

Function Networks (RBF) by processing the set of shape and 

texture features from the affected leaf image. The simulation  

results show the effectiveness of the proposed scheme. 

Performance metrics for diseased plant leaves classification  

evaluated. There are four performance metrics are calcu lated to  

evaluate the performance such as Accuracy, Precision, Recall 

ratio, F Measure. 

 

 [6]This paper  is  aimed  to  build  an  automatic  disease 

detection  and  classification  approach  of  plant  leaf for  

computer  vision  based  recognition  system  by evaluating  

the  performance  of  Genetic  Algorithm (GA) and  

Probabilistic  Neural  Network (PNN).The  Genetic  Algorithm  

proposed here  showed  a  more  precise  classification  rate  

like 97%  than  Neural  Network  classification  rate  like 

94.75%.in this method The recognition rate for dynamic image 

acquisition is varies which is a demerit.  

 

In [7] the developed processing scheme consists of five main  

steps, first a color transformat ion structure for the input RGB 

image is created, then the noise i.e. unnecessary part is 

removed using specific threshold value, then the image is 

segmented with connected component labeling and the useful 

segments are extracted, finally the ANN classification is 

computed by giving different features i.e. size, color, proximity  

and average centroid distance. Experimental results on a 

database of 4 different diseases confirm the robustness of the 

proposed approach. 

 

[8]This paper mainly discussed the process to classify 

Anthracnose and Downey Mildew, watermelon leaf diseases 

using neural network analysis. A few of infected leaf samples 

were collected and they were captured using a digital camera 

with specific calibration procedure under controlled 

environment. The classification on the watermelon's leaf 

diseases is based on color feature extraction from RGB co lor 

model where the RGB pixel co lor indices have been extracted 

from the identified Regions of Interest (ROI). The proposed 

automated classification model involved the process of 

diseases classificat ion using Statistical Package for the Social 

Sciences (SPSS) and Neural Network Pattern Recognition  

Toolbox in MATLAB. Determinations in this work have 

shown that the type of leaf diseases achieved 75.9% of 

accuracy based on its RGB mean color component. 

 

[9] In the proposed system, grape leaf image with complex 

background is taken as input. Thresholding is deployed to 

mask green pixels and image is processed to remove noise 

using anisotropic diffusion. Then grape leaf disease 

segmentation is done using K-means clustering. The diseased 

portion from segmented images is identified. Best results were 

observed when Feed forward Back Propagation Neural 

Network was trained for classification.  

 

[10] —Leaf diseases are identified with help of the feature 

extracted by the machine learning approach. Image feature 

extraction is an important part of the paper .The extracted 

feature will going to help to find out the diseases. Digital 

Analysis of crop color is important. It is als o of the cost 

effective method. Changes in the color are a valuable indicator 

of crop health. Then it can be measured with visual scales and 

inexpensive crop color. 

 

III. CONCLUS ION 

 

There are two main characteristics of plant disease detection 

using machine-learning methods that must be achieved, they 

are: speed and accuracy. Hence there is a scope for working on 

development of innovative, efficient & fast interpreting  

algorithms which will help p lant scientist in detecting disease. 

The basic techniques are used for the detection and 

classification of leaf disease in plants which are artificial 

neural network, Probabilistic Neural network, K means 

clustering for segmentation and GLCM and SGLDM for 

texture analysis. At some stages different d isease has same 

symptoms then the classificat ion technique may be not able to 

identify the correct disease. Some other challenges are the 

effect of background data in the resulting image; require huge 

dataset for classification, optimization of the technique for a 
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specific plant leaf diseases, and automation of the technique 

for continuous automated monitoring of plant leaf diseases 

under real world field conditions. So, there is scope for 

improved techniques. 
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