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Abstract- In this research image segmentation technique is
used for identification of diseases of cotton and sugarcane
crops. Four classes of cotton & seven classes of sugarcane
crops are used for segmentation. Color images of diseased
crops are converted from RGB to *Lab color model for
segmentation. Segmented images are converted to grayscale
images for feature extraction using Discrete Fourier
Transformation (DFT), extracted features are passed to
Neural Network Pattern Recognition. It shows 94% and 93%
accuracy for recognition of sugarcane and cotton crop classes
respectively.
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I. INTRODUCTION

The agriculture plays an important role in the Indian
economy. Farmers can be in big loss due to unawareness about
the diseases of cotton and sugarcane and improper diagnosis
of diseases. The steps towards the disease identification with
the help of computer could make big revolution to recover
from big losses of corps.

Cotton and sugarcane crops play significant
contribution in the GDP of Indian economy. The losses due to
diseases of these crops can be minimized by diagnosing them
on time and treating appropriately.

Automation towards identification of these diseases
of cotton and sugarcane can help to minimize the losses and
assist the farmers to give proper treatment, ultimately
increasing the productivity.

Seven classes of sugarcane and 4 classes of cotton are
used in this experiment. The details are as shown in table 1.

Class | Cotton Class | Sugarcane
1 Healthy leaf 1 Healthy leaf
2 Bactemnal blight 2 Healthy sugarcane
3 Powdery mildew 3 Grassy Shoot
4 Eed spots 4 Ewe Spots
5 Faust
] F.ed Fot
7 Scortch
Tablel: crop-wise classes considered in the expernment
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Il. LITERATURE REVIEW

Cios, K.J. and et al. demonstrated the superiority of
the fully connected network over the patterned network in
neural network. They used the back-propagation network
techniques in recognizing the patients with coronary artery
disease based on analysis of echocardiographic images [1].H.
Fu and Z. Chi proposed the leaf vein recognition system using
pattern recognition. The work is done in 2 phase, in first phase
image segmentation is performed by using histogram of
image, in second phase Artificial neural network is used for
pattern recognition [17].A novel procedure has been presented
by Souza and et al. for image segmentation based on image
similarities. They used Laplacian-of-Gimssian (LOG) operator
is used for extracting significant features of the palpebral
contour of the human eye[6]. Mammaography method plays an
important role in early detection of breast cancer disease. A
new segmentation method combining dynamic wavelet
information with mathematical morphology was developed
[2]. [8] Elisa Ricci and Renzo Perfetti proposed the framework
for retinal vessel segmentation based on line operators. [4]
Wamiq M. et al. used set of 1000 scatter patterns representing
ten different bacterial strains. Zernike and Chebyshev
moments as well as Haralick texture features were computed
from the available light-scatter patterns. The most promising
features were first selected using Fisher’s discriminant
analysis, and subsequently a support-vector-machine classifier
with a linear kernel was used.[12] Y-N Sun, and et al.
extracted these parameters by using well known feature
description methods including the co-occurrence matrix , the
statistical feature matrix , the texture spectrum, and the fractal
descriptors. They suggested most useful texture feature for
classification of liver diseases from these texture descriptors
by using forward sequential search approach associated with
the multidimensional Bayes' discrimination function.
[11]There are three major complications of diabetes which
lead to blindness. They are retinopathy, cataracts and
glaucoma among which diabetic retinopathy (DR) is
considered as the most serious complication affecting the
blood vessels in the retina. Nayomi Geethanjali Ranamuka and
Ravinda Gayan N. Meegama proposed a technique in which
DR retinal images are analyzed by using mathematical
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morphology and fuzzy sets to detect the hard exudates.
[14]Tamalika Chaira proposed the mechanism to segment
blood vessels and also the blood cells in pathological images
by using fuzzy set theory.

[13] Zhi-Qiang Liu and et al. used k mean clustering
and adaptive neighborhood smoothing for bone image
segmentation.

I1l. RESEARCH METHODOLOGY
Data Collection:

The images of cotton and sugarcane are collected
from field using Canon HD camera. While capturing images,
the camera is fixed on stand and leaves of cotton and
sugarcane are kept against white background to minimize the
noise.

Separation of objects from background:

K-means clustering is used to extract object from
white background.

Image Segmentation:

Feature extraction Technique [18] for image
segmentation proposed by Mr. Ashfak Shaikh & Dr. Amol C.
Goje is used for image segmentation. The results of image
segmentation are as shown in figure 2 and figure 3.

Sample Mean | Population Mean

s

T
Il

where X is sum of all data values

N is number of data itemsin population

11 i3 number of data ttems in sample
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Removal of noise and
resizing of image

Image capturing

Removal of noise and
resizing of image

Extraction of the diseased
patches from cotton leave.

Compare each pixel of new
image with feature vector

Classification of pixel based
on feature vector

Extraction of features form
diseased patches

Feature vector Final segmented image

[18]Figure 1: Image segmentation process

a. Sugarcane with red rot disease

b. Segmented image- red rot diseased segment
extracted
Figure-2: Segmentation of sugarcane image to identify red rot.

a. Cotton Leaf with
powdery mildew

b. Segmented image- diseased
segment extracted

Figure-3: Segmentation of cotton leaf image to identify
powdery mildew.
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Feature extraction Using Discrete Fourier Transformation
(DFT)

Segmented images of each class of cotton and
sugarcane are converted from colour to grayscale images and
resized to [32x32] pixels to reduce the computational
complexity. This resized input images are used to find DFT.
The absolute component of DFT is used as to train the system.
The absolute part of DFT obtained is 2 dimensional matrix of
size equal to the size of input image i.e. [32x32] pixels. This 2
dimensional matrix is converted into 1 dimensional matrix by
concatenation each row of DFT matrix.

Training and testing by using Neural Networks Pattern
Recognition:

The features obtained are passed to neural networks
pattern recognition to identify the diseases of cotton and
sugarcane.

20 samples per class are passed as input to neural
networks. So in case of cotton 80 samples are used. Where as
in case of sugarcane 140 samples are used.

Figure4: Neural Network pattern recognition for cotton crop
with 10 hidden layer

IV. EXPERIMENTAL RESULT AND CONCLUSIONS

Four classes of cotton and 7 classes of sugarcane are
passes as an input to neural networks pattern recognition tool.
It shows 93% of accuracy and 94% accuracy in case of cotton
and sugarcane respectively. The results are shown in
confusion matrix (table 2 and table 3).
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APPENDIX

Training Confusion Matrix

3 _a4 5 e
Target Class

Test Confusion Matrix

3 4 5 6 7
Target Class

Validation Confusion Matrix

3 _4 5 6
Target Class

All Confusion Matrix

3 4 5 6
Target Class

Table-2: 94% accuracy in recognition of sugarcane classes

1

Training Confusion Matrix

2 3 4
Target Class

Test Confusion Matrix

2 3 3
Target Class

Validation Confusion Matrix

2 3 4
Target Class

All Confusion Matrix

1

2 3 4
Target Class

Table-3 : 93% accuracy in recognition of Cotton classes
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Figure-6: Error histogram for sugarcane
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Figure-8: Error histogram for cotton
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