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ABSTRACT

Crop production is one of the major sources of earning and
more than half of our population depends on agriculture for
livelihood. Due to the factors like diseases, pest attack and
sudden change in the weather condition, the productivity of
the crop decreases. Traditional method of checking diseases in
plants is through visualization but this method is not so
relevant in detecting the diseases associated with plants. So
we can provide a better alternative, fast and accurate detection
by using image processing techniques which can be more
reliable than some other old methods. Through this paper we
proposed a methodology for the analysis and detection of
plant diseases using digital image processing techniques.
Because the fungus and bacteria kills the soya plant foliar and
it spread in air and can also infect other plants also. So a close
monitoring is required but as a human it is not possible to
monitor the large area of land where the crop grows that
problem is resolved by our proposed system
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1. INTRODUCTION

In India about 70% of population depends on agriculture.
Farmers have large choice to select from the diversity of crop.
The cultivation technique for good yield should be technical.
Monitoring of health of the crop is essential to have a good
yield. The diagnostician should have very good detection
skills. There can be pests which can affect crop. Each reason
has its own importance like proper measures should be taken
to control pests and to minimize the loss. The
misidentification of pest can lead to the inappropriate
measures such as ineffective pesticides which only lead to the
waste of time, money and field effort. This can also lead to
serious problems in crop.. There can be a case of multiple
casual factors also and without knowing the actual truth of
disease and its agents, control measures cannot be effective.
Therefore proper diagnosis of disease is compulsory. The
Image Pre- processing, image segmentation, Feature
extraction and classification. This paper provides brief
description on this method. For the testing purpose, sample of
infected leaf is needed whose image is to be further processed.
K- mean clustering algorithm is used to do segmentation of
leaf to the infected. Due to fungus diseases the calculated
production losses of US$55 million each year in India and
Southeast Asia [19,6]. For doing so, a large team of experts as
well as continuous monitoring is required, which is not
practically possible. Another reason is farmers do not have
proper facilities or even idea that they can contact to experts.
Due to which consulting experts even cost high as well as
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time consuming too. In such conditions, the proposed methods
prove to be beneficial in monitoring large fields of crops with
cheaper rate. So this automatic detection will take less time
and become more accurate in detection of plant diseases like
brown and yellow spots, early and late scorch, and others are
fungal, viral and bacterial diseases[6].

2. LITERATURE REVIEW

Existing methods for detection of plant diseases and related
works:

Plant leaves diseases, its detection and diagnostic method is a
scientific method. Digital image processing is a technique
which is used and implemented in detection of diseases in
pants.The image pre-processing is used to get clear, noiseless
enhanced leaves images. These enhanced images are used to
leaves diseases detection and its analysis. Various types of
images are used in image pre-processing. Generally, plant
leaves image color and texture is an unique features, which
are used to detect and analyze the diseases. This paper
considers Grayscale and RGB images of infected plant leaf
detection and their analysis gives the solution which is suited
for the disease occurrence.

Various approaches for detection of diseases in plant leaves
were discussed in earlier papers .they are as follows:

Dubey S at el & ravi c: The approach they discussed was only
for apple fruit it cannot be extended to other fruits or plants.
They proposed approach that composed of three steps such as
segmentation, feature extraction and classification. For the
image segmentation, they used K-mean clustering technique
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S. Arivazhagan: They introduced fuzzy curves and fuzzy
surfaces. The features which are extracted from fuzzy
selection approach are used for diagnosing and identifying
diseases, it removes the dependent features of image so as to
reduce the number of features for classification [16].

Rabia Masood developed Genetic algorithm based system
whose Disease detection efficiency is about 93%. Cotton
leaves were used for experimentation. Piyush Chaudhary
proposed an algorithm for disease spot segmentation using K
meanimage processing and svm.The experiment was carried
for three color model i.e. CIELAB, HSI and YCbCr with
conclusion that CIELAB model works better for segmentation
of the disease of the leaf using Otsu segmentation[14]

Limitation of existing work:

e The implementation still lacks in accuracy of result
in some cases. More optimization is needed.
e  Priori information is needed for segmentation.
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e Database extension is needed in order to reach the
more accuracy.

e Very few diseases have been covered. So, work
needs to be extended to cover more diseases.

e The possible reasons that can lead to
misclassifications can be as follows: disease
symptoms varies from one plant to another, features
optimization is needed, more training samples are
needed in order to cover more cases and to predict
the disease more accurately.

3. PROPOSED METHODOLOGY

The methodological analysis of diagnosing the soybean
diseases is shown in the Fig. 1.This process include various
tasks, such as image acquisition, image pre-processing, image
segmentation, shape feature extraction and soybean disease
classification based on lesion type of two most serious disease
of soya plant

3.1 Image Acquisition

In this process, first we obtain the soybean leaf images. The
RGB color digital images of soybean are clicked by using a
micromax mobile model canvas 2.2 digital camera, with the
pixel resolution 1600x1200. The digitized images are about
125 KB size each. There have captured about 100 data
samples in the soybean field near vidisha district India. It
consists of soybean diseases, namely soybean brown spot and
frog eye as shown in Fig. 1. Images are saved and stored in
JPG format.

Fig.1 Image captured from mobile

Image
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Disease
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3.2 Image Segmentation and Pre-Processing
This is the main task in which pre-processing and
segmentation of the soybean image before the image is used
for the next process. The main aim of this procedure is to
obtain the binary image with noise free. In order to
accomplish more exactness, appropriate, interpret should be
obtained. The RGB image is converted into background
separated image with the help of morphological operation.
When we found the background separated image we apply the
threshold method [15], to find out the infected region

3.3 K-mean clustering algorithm

k-mean is generally used to determine the natural grouping of
pixel present in an image it is simple and fast approach so it
generally attracts the users .Clustering algorithm is used for
the forming of a vector space .the objects are clustered around
the centeroids

k=number of clusters that is si, i=1,2,3......... k and u is the
mean point or centroid of all points

This algorithm requires colour image as input .following steps
should be carried out while [performing the k-mean clustering
algorithm —

Stage 1: First it read the Original Image

Stage 2: Conversion of Original Image from RGB Colour
Space to L*a*b* Colour Space

Stage 3: Classification of the Colour segments in ‘a*b*'
Space by use of K-Means Clustering

Stage 4: Then label the each pixel in the Image from the
obtained results of K —means clustering.

Stage 5: Making of Images that Segment the Hue (H) &
E Image by Colour.

Stage 6: Then Nuclei get segmented into an individual
Image

Segmentation

Shape extraction

Fig.2 Diagrammatic representation of proposed work

Methodology: There are five main steps for the detection of
plant disease —

1. Image acquisition

2. Image pre-processing
3. Image segmentation
4

Feature extraction
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Image acquisition

4

Image pre-processing

Image segmentation (Sobel, prewitt, canny)
Featu [e extraction

Classification

The processing scheme consists of image acquisition through
digital camera or scanner, image pre-processing includes
image enhancement, and image segmentation where the
affected and useful area are segmented, feature extraction and
classification which classify disease shows the framework of
system.

Image acquisition: it is the first step. The image can be from
digital camera or it can be compared with the image available
on the internet. If the image is to be taken the following points
should be kept in the mind that are the background should be
flat and white, optical axis of digital camera should be
perpendicular. The image resolution should be minimum
516*516 pixels.

Image pre-processing: this method is also known as image
restoring. It enhances the feature of image. It is done to
convert the image in appropriate form for testing. this method
is also used to separate the foreground and background image.
Image pre-processing includes many processes:-

1) Filter image
2)  Crop image
3) Resize image

Fig.3 image filtering by mean filter

Image segmentation: segmentation is the method by which we
divide leaf into the parts for further studies. The subdivision
can be continued until we get the desired result. When we
reassemble the segmented parts we should get the original
image. in this article we used the k-mean clustering algorithm.
There are so many edge detecting algorithms are like
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sobel,canny ,prewitt,Robert,Log and all these edge detection
methods have some characteristics that bifurcate them but in
our proposed system we found that canny edge detection
menthod give better result as compared with other edge
detection algorithms.

Fig 4.Binary Image

Fig.5 sobel operator (Th-0.09)

Fig 6. Canny operator (Th-0.09)

Feature extraction: its main purpose is to take the extracted
feature, for the meaning of image. It includes colour, shape
and texture. Texture is the most important feature as per the
researcher, targeting plant leaf structure. Shape is the visual
feature which is classified as Boundary based or Region based
representation.Colour tells us about brightness and intensity,
its degree of purity. By comparing the classification results of
ANN and Fuzzy Logic Technique. These analyzes , which
system is better in sense of Accuracy, Speed, User friendly,
easily adaptable topology of the network changes.[21][22]

Fig.7 Cluster objectl Fig 8.Double Image

Fig.9 Cluster Object 2  Fig 10. K —Mean Clustering
Final Detection
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4. CONCLUSION

To detect disease in plant is one of the important research
fields, as it decreases the production of agriculture. Many
works has been proposed in this way. from this method we
can identify the disease present in monocot or dicot. K-mean
clustering method is the popular method which is also used in
this article. List of references is also added to this article for
more detailed description .This paper deals with the accuracy
and fast approach of disease detection. The system will help
the farmer to increase the production of agriculture.
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