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Abstract 
Agriculture is the backbone of the Indian 
economy. In India, nearly seventieth folks are 
within the agriculture sector. These days, 
several of the farmers and agro facilitate 
center use the various new technologies to 
elevate the agriculture production. Plants 
became vital supply of energy. There are 
many diseases that have an effect on plants 
with the potential to cause economic and 
social losses. 
Diseases in crops, totally on the leaves, affects 
on the reduction of each quality and amount 
of agricultural product. If the diseases don't 
seem to be detected at initial stage, then it's a 
lot of harmful to production. To seek out the 
explicit disease victimization, image 
processing helps to seek out the disease and to 
forestall the disease as early as attainable. 
Disease detection involves the steps like image 
acquisition, image pre-processing, image 
segmentation, feature extraction and 
classification. This paper additionally 
mentioned some segmentation and have 
extraction formula employed in the disease 
detection. 
Keywords: Image acquisition, segmentation, 
feature extraction, clustering 
 
                     INTRODUCTION 
In India, farmers have a good diversity of crops. 
Asian nation could be a cultivated country. 
Agriculture is day to day setting up dynamical, 
social and economic. Improper management 
ends up in loss in agricultural merchandise. 
Agriculture has vied a key role within the 
development of human civilization. Farmers 
have massive range of diversity for choosing 
appropriate crops and finding the appropriate 

pesticides for plant. Disease on plant ends up in 
many reductions in each quality and amount of 
agricultural merchandise. The studies of disease 
consult with the studies of visually noticeable 
patterns on the plants.  
Monitoring of health and disease on plant plays 
a very important role in triple-crown cultivation 
of crops within the farm. Farmers don't seem to 
be ready to justify disease properly on phone 
have to be compelled to analysis the image of 
affected area of disease. In period, the 
observance and analysis of plant diseases were 
done manually by the experienced person in this 
field. this needs tremendous quantity of labor and 
additionally requires excessive interval. The 
image process techniques are employed in the 
disease detection. In most of the cases, 
symptoms of disease are seen on the leaves, stem 
and fruit. The plant leaf for the detection of 
disease is taken into account that shows the 
symptoms of disease. This paper provides the 
introduction to image processing techniques 
used for disease detection.- 
 
LITERATURE REVIEW 
It is provided that the LABVIEW vision & 
MATLAB is employed  for detection of chili 
disease. Leaf scrutiny in early stage is feasible 
because of combined technique of 2 software. 
The LABVIEW is employed for capturing 
pictures of leaf and MATLAB is employed as 
image process software package. Edge detection, 
Fourier filtering, morphological operations are 
done with facilitate of image pre-processing and 
color bunch methodology is employed for 
separating chili and non-chili leaves in feature 
extractions. Image recognition and therefore the 
classification shows chili plant physiological 
condition[1]. 
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The technique for detection of microorganism 
scorch infection in plant is delineating. In image 
segmentation, K-means bunch formula is applied 
for separating foreground and background 
pictures. bunch in segmentation relies on 
subtracting the clustered leaf pictures and 
intensity mapping for highlight leaf space. K-
means is incredibly effective and easy for 
detection of infected space[2]. 
The focus is on Rice disease identification and 
regarded the 2 diseases, particularly Leaf Blast & 
Brown Spot. Boundary detection & spot 
detection strategies are used for feature 
extraction of the infected components of plant’s 
leaves. Authors introduced Kyrgyzstani 
monetary unit (Self Organizing Map) neural 
network in zooming formula for classification of 
rice pathological pictures. methodology of 
creating of input vector in Kyrgyzstani monetary 
unit is cushioning of zeros & interpolation of 
missing points, zooming formula provides 
satisfactory result[3]. 
Monika Jhuria bestowed technique of Grapes 
and Apple fruit disease detection and diseases 
are: plant disease, mildew, Rot, and Apple Scab 
disease. With the assistance of morphology, 
image parts are extracted for boundaries and 
varied visual patterns are delineate by texture 
feature. RGB color house is regenerate to HSI 
color house and ANN neural network & back 
propagation algorithms are used for disease 
classification and fruit grading[4]. 
 The technique of Citrus plant disease detection 
and diseases introduced  are:  Anthracnose, 
Citrus canker, Overwatering and Citrus 
greening. Image pre-processing concerned color 
house conversion by applying YCbCr color 
system & L*a*b* color house additionally color 
image improvement by applying distinct 
trigonometric function remodel. Gray-Level Co-
Occurrence Matrix is employed for feature 
extraction to examine varied statistics like 
energy, contrast, homogeneity and entropy. In 
conclusion SVMRBF and SVMPOLY are used 
for citrus leaf diseases detection[5]. 
 Authors bestowed technique for detection of 
Sun scorch orchidaceous plant Black leaf & spot 
plant disease. Preprocessing is obtained by bar 
chart deed, intensity adjustment and filtering for 
image improvement. Segmentation concerned 
thresholding method and 3 morphological 
processes that are applied for removing the tiny 
object severally. Finally classification is finished 

by calculation of white pixels in leaf image and 
diseases are recognized[6]. 
Authors delineate technique of Tomato leaves 
diseases detection and diseases are: mildew & 
Early blight. Image pre-processing concerned 
varied techniques like smoothness, take away 
noise, image resizing, image isolation and 
background removing for image improvement. 
Gabor ripple transformation is applied in feature 
extraction for feature vectors additionally in 
classification. Cauchy Kernel, Laplacian Kernel 
and Invmult Kernel are applied in SVM for 
output call for disease identification[7]. 
The applications of K-means bunch and Neural 
Networks (NNs) are developed for bunch and 
classification of diseases that have an effect on 
plant leaves. Recognizing the disease is 
principally the aim of the planned approach. 
Thus, the planned formula was tested on 5 
diseases that influence on the plants; they are: 
Early scorch, soft mildew, ashen mold, late 
scorch, small white[8]. 
 
PROPOSED METHODOLOGY 
The project is finished in 5 basic steps for 
detecting the disease of the leaf. These steps are: 
A. Image Acquisition 
B. Image Preprocessing 
C. Image Segmentation 
D. Feature Extraction 
E. Classification 

 
Fig 1: Basic steps for plant disease detection 
A] Image Acquisition: 
The really first stage of any vision based system 
is Image acquisition stage. It delineates as 
capturing the image through camera and stores it 
in digital media for a lot of MATLAB 
operations. We’ll in addition retrieve an image 
from hardware, so it's tried and true a lot of 
technique. The captured image is in Red-Green-
Blue(RGB) kind and color transformation 
structure for the RGB leaf image is created and a 
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device-independent color house transformation 
for the color transformation structure is applied. 
B] Image Pre-processing: 
Pre-processing is common name for operations 
with photos at very cheap level of abstraction. 
Every input and output are intensity images. Pre-
processing methodology uses varied techniques 
like resize and reshape, filtering of noise, image 
conversion, enhancing image and morphological 
operations. throughout this paper, we tend to 
used varied MATLAB code to resize image, to 
strengthen distinction and RGB to grayscale 
conversion. For noise and completely different 
object removals of image, different image pre-
processing techniques are used. 
i) Image Clipping: 
In photography and digital video, clipping may 
be a results of capturing or methoding an image 
where the intensity is throughout a specific area 
falls outside the minimum and maximum 
intensity which could be described. It is a degree 
instance of signal clipping among the image 
domain. The clipped area of the image will 
sometimes appear as an identical area of the 
minimum or maximum brightness, losing any 
image detail. The amount by that values were 
clipped, and thus the extent of the clipped area, 
have an impression on the degree of the clipping 
is visually noticeable or undesirable among the 
following image. 
i) Histogram Equalization: 
The process of adjusting intensity values is 
completed automatically done by histogram 
equalization. Histogram equalization involves 
transforming the intensity values so as that the 
histogram of the output image a lot of or less 
matches a nominative histogram. 
C] Image Segmentation 

 
Fig 2: clustering/segmentation of image 
In this step, the image square measure about to 
be divided into fully completely different parts of 
same choices or having some similarity.  The 
segmentation is victimized in different ways like, 
o Otsu’ methodology,  
o k-means clustering,  

o converting RGB image into HIS model 
etc.   
Segmentation using Boundary and spot 
detection algorithm: 
It helps to hunt out the infected section of the 
leaf. The RGB image is regenerate into the HIS 
model for segmenting.  
K-means clustering: 
Partitioning is finished by k suggests that 
clusters.  The steps for K –means clustering 
algorithm are as follows: 
1. Select randomly the k cluster centers. 
2. Assign each element among the image to the 
cluster that minimizes the gap between the 
element and thus the cluster center. 
3. All over again figure out the cluster centers by 
averaging all of the pixels among the cluster. 
Repeat steps 2 and 3 until the convergence is 
earned.   
 Otsu Threshold Algorithm: 
It automatically performs clustering-based 
image thresholding or, the reduction of a gray 
level image to a binary image. The formula 
assumes that the image contains two classes of 
pixels following bi-modal histogram(foreground 
pixels and background pixels), it then calculates 
the optimum threshold separating the two classes 
so as that their combined unfold (intra-class 
variance) is least, or equivalently (because the 
whole of pair wise sq. distances is constant), so 
as that their inter-class variance is supreme.  
The Otsu formula is as follows: 
i) According to the sting, Separate the 

pixels into two clusters 
ii) Then notice the mean of each cluster. 
iii) Examine the square between the means. 
iv)  Multiply the amount of pixels in one 

cluster times the amount of pixels among 
the various. 

D] Feature Extraction:   
In feature extraction methodology, different 
types of attributes of the divided image are 
extracted. Choices like Color, texture, 
morphology, edges etc. with the help of texture 
choices, plant diseases are of different types like 
texture analysis methods and texture feature 
extraction methods. 
E] Classification: 
In this step, search out and classify the plant leaf 
diseases. The classification methodology is 
useful for early detection of disease, identifying 
the nutrient deficiency. Classification is done by 
the following methods 
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i) Using ANN: once feature extraction technique 
is finished, Multilayer Perception (MLP) is that 
the essential sort of ANN that updates the 
weights through back propagation throughout 
the coaching job. There are totally different 
variations in neural networks, that are recently 
became a popular mode in texture classification 
Back propagation network. Any platform like 
MATLAB is used to train and take a glance at 
these classifiers. 
 ii) Back propagation: A typical Back 
Propagation network consists of three parts: 
input layer, hidden layer and output layer. Three 
parts in turn connect through the gathering 
weight values between nodes. BPNN formula is 
used throughout a continual network. 

 
CONCLUSION 

In this paper, some segmentation and extraction 
formulas are used for disease detection. Also it 
performs the steps like image acquisition, image 
pre-processing, image segmentation, feature 
extraction and classification. By image 
processing, the disease detection is done at the 
early stage. Economic and social losses can be 
caused by many diseases that have an effect on 
plants. The loss to the product is been avoided by 
detecting the disease at initial stage. Different 
existing methods and approaches are discussed 
in this paper. Initially, it is difficult to develop 
one general system to detect every type of 
disease. This paper proposed the system for 
limited type of disease, So in future, the work 
should be extended by concoction of different 
techniques for better identification. 
 
REFERENCES 
1]  Zulkifli Bin Husin, Abdul Hallis Bin Abdul 

Aziz, Ali Yeon Bin Md Shakaff and Rohani 
Binti S Mohamed Farook “Feasibility Study 
on Plant Chili unhealthiness Detection 
victimization Image method Techniques” 
IEEE Third International Conference on 
Intelligent Systems Modelling and 
Simulation, pp. 978-0-7695-4668-1/12, 2012 

2]  Murali Krishnan and Dr.M.G.Sumithra “A 
Novel        Algorithm for Detecting Bacterial 
Leaf Scorch (BLS) of Shade Trees 
victimization Image Processing” IEEE 
eleventh Asian country International 
Conference on Communications, capital of 
Asian nation, Malaya pp. 978-1-4799-1532-
3/13, twenty sixth -28th New Style calendar 
month 2013. 

3] Santanu Phadikar and Jaya Sil “Rice     
unhealthiness identification victimization 
Pattern Recognition Techniques” IEEE 
Proceedings of eleventh International 
Conference on laptop computer and 
knowledge Technology (ICCIT 2008), 
Khulna, Bangladesh, pp. 1-4244-2136-7/08, 
25-27 Dec, 2008. 

4]  Monika Jhuria, Rushikesh borse, Ashwani 
Kumar “Image method for smart Farming: 
Detection of unhealthiness and Fruit 
Grading” continued of the IEEE Second 
International Conference on Image bailiwick, 
pp. 978-1-4673-6101, 2013. 

5]  Ms. Kiran R. Gavhale, Prof. Ujwalla 
Gawande and male. Kamal O. Hajari 
“Unhealthy Region of Citrus Leaf Detection 
victimization Image method Techniques” 
IEEE International Conference for 
Convergence of Technology, pp. 978-1-
4799-3759-2/14, 2014.  

6]  Wan Mohd Fadzil W.M.N, sovereign Rizam 
M.S.B and R. Jailani, Nooritawati M.T 
“Orchid disease Detection victimization 
Border Segmentation Techniques” IEEE 
Conference on Systems, methodology and 
management (ICSPC 2014), capital of Asian 
nation, Malaysia, pp. 978-1-4799-6106-1/14, 
12-14 Dec 2014. 

7] Usama Mokhtar, Mona A. S. Alit, Aboul Ella 
Hassenian, Hesham Hefny “Tomato leaves 
diseases detection approach supported 
support vector machines” IEEE pp. 978-1-
5090-0275-7/15, 2015. 

8] H. Al-Hiary, S. Bani-Ahmad, M. Reyalat, M. 
Braik and Z.ALRahamneh, “Fast and 
Accurate Detection and Classification of 
Plant Diseases”, International Journal of 
Computer Applications (0975 – 
8887)Volume 17– No.1, March 2011 


