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ABSTRACT--Agriculture is the most important sector
of Indian Economy. Indian agriculture sector accounts
for 18 per cent of India's gross domestic product (GDP)
and provides employment to 50% of the countries
workforce. India is the world's largest producer of
pulses, rice, wheat, spices and spice products. In early
days, the detection of plant diseases was done manually
by the expertise person in that field. This requires large
amount of work and processing time. To overcome the
conflict of detecting diseases in plants we use digital
image processing, in this approach we use the following
sequence of steps like image acquisition, image pre-
processing, image segmentation, feature extraction and
classification. In the above steps the particular focus is
upon image segmentation, based on edge and region
detection. Segmentation is first performed on the
triangulation using graph cuts. Our method favors
segmentations that pass through more vectorized line
segments. Finally, the obtained segmentation on the
triangulation is projected on to the original image and
region boundaries are refined to achieve pixel accuracy.
Experimental results show that the two level approaches
can achieve accurate edge localization, better spatial
coherence and improved efficiency.

Keywords— Segmentation, Region based, Edge based,
Image acquisition, Feature extraction.

LINTRODUCTION

With a majority of its population living in villages,
rural poverty is a major problem in India. The disparity
between the urban and rural incomes is also on the rise. This
leads to migration to urban areas resulting in urban blight as
well. Therefore addressing the problem of rural poverty
assumes urgency. The major way of income in rural
population is agriculture. The major disadvantage in
agriculture is diseases that affect plants.

To overcome this conflict tremendous measure has
to be taken to detect diseases and to analyze them and find
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their preventive measures in limited time. Even though
human sight and perception are used, sometimes they may
lead to unconditional result that may lead to error. To
overcome this drawback, digital image processing technique
can be used which a subcategory of digital signal is
processing. Basically digital image processing uses
computer algorithms to perform image processing on digital
images.

IL.LBASIC STEPS FOR DETECTION PROCESS

The basic steps for detection process are Image
Acquisition, Image Pre-Processing, Image Segmentation,
Threshold based,, Edge based, Region based, Feature
Extraction in image, Detection and Classification of plant
disease.
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Fig.1 Basic steps for plant disease detection and
classification

A.IMAGE ACQUISITION

The first stage of any vision system is the image
acquisition stage. After the image has been obtained,
various methods of processing can be applied to the image
to perform the many different vision tasks required today.
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However, if the image has not been acquired
satisfactorily then the intended tasks may not be
achievable, even with the aid of some form of image
enhancement. The captured image of leaf is in RGB form.
Color transformation structure for the RGB image has to be
created then a device independent color transformation for
the structure is applied.

B.IMAGE PREPROCESSING

Image pre-processing is the name for operations on
images at the lowest level of abstraction whose aim is an
improvement of the image data that suppress undesired
distortions or enhances some image features important for
further processing. Image enhancement is done to improve
the contrast, for that RGB images are converted into gray
images using the following equation
f(x)=0.2989*R + 0.5870*G + 0.114.*B

C.IMAGE SEGMENTATION

Image segmentation is the process of partitioning
a digital image into multiple segments. The goal of
segmentation is to simplify and/or change the representation
of an image into something that is more meaningful and
easier to analyze.
There are three general approaches to segmentation, termed
thresholding, edge-based methods and region-based
methods.

D.THRESHOLD BASED

Thresholding is the simplest method of image
segmentation. From a grayscale image, thresholding can be
used to create binary images. Segmentation is done through
adaptive thresholding. The gray level points where the
gradient is high, is then added to thresholding surface for
segmentation. Threshold based technique works on the
assumption that the pixels falling in certain range of
intensity values represents one class and remaining pixels in
the image represents the other class. Thresholding can be
implemented either locally or globally. The pixels satisfying
threshold test are considered as object pixels with binary
value ‘1’ and other pixels are treated as background pixels
with binary value ‘0’.

N _(Lfxy) =T
gly) = {D, Otherwise

Where T is the predefined threshold.
Steps for thresholding are:
= Divide the captured image into subparts.
Select local threshold for each subpart of image.
= Compare the pixels for individual subpart and
segment the region.
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= Repeat the process for each subpart and stop when
all subparts are
=  Segmented.

E.EDGE BASED

Segmentation can also be done by using edge
detection techniques. In this technique the boundary is
identified to segment. Edges are detected to identify the
discontinuities in the image. Edges on the region are traced
by identifying the pixel value and it is compared with the
neighboring pixels. For this classification they use both
fixed and adaptive feature of Support Vector Machine
(SVM) .In this edge based segmentation, there is no need
for the detected edges to be closed.

F.REGION BASED

In this technique pixels that are related to an object
are grouped for segmentation. The thresholding technique is
bound with region based segmentation. The area that is
detected for segmentation should be closed. Region based
segmentation is also termed as “Similarity Based
Segmentation”.

IIT REGION BASED SEGMENTATION

In region based segmentation regions are
constructed by associating or dissociating neighbor pixels. It
works on the principle of homogeneity, by considering the
fact that neighboring pixels inside a region posses similar
characteristics and dissimilar to the pixels in other regions.
Each pixel is compared with its neighboring pixel for
similarity check such as grey level, color,texture, shape. If
the result is positive then that particular pixel is added to the
pixel to grow the region.If complete image is denoted as
region R, then for segmentation compose it into n disjoint
regions S1, S2, S3,....... , Sn such
that

USi=S,  SNS =0, ifi#]

Prop (S;) = True, ifi=123 .10 +

Prop (.Sf- USJ-) =False,ifi=1,2,3,..,n

Where (Si) is defined in terms of feature values over region
R. These regions are connected disjoint and homogeneous in
nature .Region based method is classified in two categories
such as region growing and region split and merge.

Region Growing Method
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In this method pixels in a region are labeled with a
unique label which is different from the labels of other
regions . This method can further be
classified as Seeded Region Growing (SRG) and Unseeded
Region Growing(UsRG). SRG is semiautomatic method and
UsRG is fully automatic method.

Seeded Region Growing (SRG)

It is proposed by R. Adam. SRG is robust, rapid
and is free from tuning parameters. The process starts by
selecting a seed pixel within the image.The proper choice of
seed is very crucial in this method, since it is concerned
with overall segmentation quality. General steps in SRG
algorithm are: Select seed pixel within image to start
segmentation process.

Decide criteria to grow the region.

Include pixel in the region if it is connected to at
least one of the pixel in the region.

Label all the regions, after testing all the pixels
Merge regions if two different regions get same
label.
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Fig. 2. Seeded Region Growing
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Unseeded Region Growing (Usrg)

This method is based on pixel similarities within
the region. UsRG is flexible, fully automatic and does rely
on tuning parameters. General steps in UsRG algorithm are:

> Initialize segmentation process with region S/

containing single pixel and eventually results in S,

S2, ..., Sn regions after completion.

» For pixel allocation, difference measure of the test
pixel with the mean value of the statistics is
considered.

» Allocate the pixel to the specific region say Si, if
difference value is less than certain threshold;
otherwise allocate the pixel to new region Sj.

» Repeat above steps for all remaining pixels.

REGION SPLIT AND MERGE METHOD

This method proposed by B. Penetal works on the
basis of quad tree with main objective to distinguish the
homogeneity of the image. In this method entire image is
considered as one single region and then divide the image
into four different quadrants based on certain predefined
criteria. Fig. 3 illustrates the method.

Ss

Fig.3. Region Split and Merge method

GENERAL STEPS IN THIS METHOD ARE

Define homogeneity condition.

Create pyramid data structure for image.
Form a quad tree with level numbers

Form fragment number at node

Repeat the process until no more splitting or
Repeat the process until no more merging

VVVVVY

DISCONTINUITY

Segmentation by this method is based on the
principle of intensity variations among the pixels. Object
boundaries leads to formation of edges. The significant
sudden changes in the intensity levels among neighboring
pixels in certain direction are termed as edges and results in
the discontinuity in the pixels. Smoothing, detection and
localization are the steps involved in edge detection. Edges
are usually found by applying masks over the image. Edges
in the given image are detected by using gradient or the zero
crossing technique. The convolution between mask and the
image determines the edge set for image. Edge detection
operators are first derivative operator and second derivative
operator .Gradient for first derivative operator is
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direction of gradient is = tan where is measured with respect
to X —axis. Operators used in this type are Robert’s operator,
Prewitts operator, Sobels operator etc. Second order
derivative operator works on zero crossing detection,
gradient for this operator is

5 0 B
(el S Tl
v it + av?
3 S
where = =fluv+1)=2f(uv)+fluv=-1)
8

P =flu+l, v)=2fwv)+flu-17v),

operators used in this type are Laplacian of Gaussian and
Canny Edge operator

FEATURE EXTRACTION

Feature extraction plays an important role for
identifying an object .In many application of image
processing feature extraction is used .Color ,texture,
morphology, edges etc .Are the features which can be used
in plant disease detection. Texture means how the color is
distributed in the image, the roughness, the hardness of the
image. It can also be used for detection of affected plant
areas. The methods used in this feature extraction are Color
co-occurrence Method, Leaf color extraction using H and B
components. The leafs are classified Using ANN, Back
propagation.

IV CONCLUSION

The accurately detection and classification of the
plant disease is very important for the successful cultivation
of crop and this can be done using image processing. This
paper also discussed some Feature extraction and
classification techniques to extract the features of infected
leaf and the classification of plant diseases. From these
methods, we can accurately identify and classify various
plant diseases using image processing techniques. The
usage of seeded growing and unseeded growing regions in
region growing techniques and the use of merge and split
algorithm helped us to identify the diseases in leafs .
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