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Abstract: Image Processing has been an effective tool in solving a number of real life problems related to medical, science,
weather etc. Analysis of the color degradation in diseased leaf or plant is an important step in manually identifying the disease
and the type of disease. The work done in this thesis will automate this manual process of identifying the disease and inculcate
the methods used by humans to distinguish between diseased and healthy plants. The current work has taken sugarcane plant as
test dataset but the method can be generalized for other plant species as well. The soft computing techniques are helpful in
developing the knowledge based systems, may be effectively utilized to develop the expert system. This system will be helpful for
farmers to find the solutions to their farming problems. This research is carried out to study effectiveness of Image Processing
and computer vision techniques for detection of disease in sugarcane plants by observing the leaves. Few major diseases in
sugarcane plant like red rot, mosaic and leaf scald have been studied and detection algorithm for the same has been
implemented in this research work.
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I. INTRODUCTION
Computer vision techniques are used for agricultural applications, such as detection of weeds in a field, sorting of fruit on a
conveyer belt in fruit processing industry, etc. The underlying approach for all of these techniques is the same. First, digital images
are acquired from environment around the sensor using a digital camera.
Then image-processing techniques are applied to extract useful features that are necessary for further analysis of these images. After
that, several analytical discriminant techniques, such as statistical, bayesian or neural networks will be used to classify the images
according to the specific problem at hand.
This constitutes the overall concept that is the framework for any vision related algorithm. Plants are often affected by various
diseases and some of these disease can destroy the whole crop, if not diagnosed and treated in time. This may cause huge loss to the
farmer and would also result in less yield of staple crops leading to price rise and burden on the economy[1]. Therefore, continuous
and accurate disease detection is in great need and as a prerequisite to provide essential disease information, by which effective
plant protection such as optimal decision of fungicide spraying [2, 3], detailed analysis of plant pathology [4], efficacy evaluation of
fungicide application [5] can be facilitated. In most practices, the naked eye observation method is generally used to estimate
disease that influence both quality and crop yield. Commonly pesticides are used to manage diseases in plant production. Pesticides
are sometimes overused in production, may contaminate ground water and pose serious risk to producers, consumers and overall
health or well-being of the environment. According to FAO, pesticides are very dangerous to people who are applying the pesticides
and to those who are living or playing near the fields where pesticides are used. Pesticide misuse has adverse effects or hazards on
the environment and human health and also causes economic loss to the grower.
Traditionally, the disease level is assessed by naked eye visual observation method. This method of disease detection is done by the
experts who have the ability to detect subtle changes in leaf color. This method is very laborious, time consuming, expensive,
impractical for large fields and different experts can detect the same part as different diseases. Using technological support,
automated measurement of disease severity on crops is very important to estimate the extent of the disease and the amount of
pesticides needed for use. This method is fast and accurate approach to measure the extent of disease in leaf. Moreover, this method
has been the base to develop a new tool to identify the disease well in advance to enhance the cultivation. Digital image processing
is used as a tool for early identification of leaf disease.
Less yield, higher cost of production due to labour scarcity and fertilizer cost are the major challenges before the farmers. To
enhance the quality and quantity of the agriculture product there is a need to adopt the new technology. Fertilizer and pesticide
management requires early and cost effective solutions which will lead to higher yield. Image processing approach is non-invasive
technique which provides consistent, reasonably accurate, less time consuming and cost effective solution for farmers to manage
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fertilizers and pesticides. Sugarcane crop accounts for almost 75% of the global sugar production and India is the largest consumer
and second largest producer of sugar in the world.

But, being long durational crop, sugarcane is prone to the number of disease caused by pathogens viz. fungi, bacteria, viruses and
phytoplasmas like organisms. Amongst all the diseases, red rot and smut are causing the major out-breaks in the recent years
causing 30-100% vyield loss in commercial sugarcane cultivars throughout India [12]. In this paper, an image processing approach
has been presented to detect sugarcane plant disease.

Il. LITERATURE REVIEW
Sachin Kharade et.al profounded that the identification of the plant diseases is the key to prevent the losses in the yield and quantity
of the agricultural product. The studies of the plant diseases mean the studies of visually observable patterns seen on the plant.
According to the authors, health monitoring and disease detection on plant is very critical for sustainable agriculture, though it is
very difficult to monitor the plant diseases manually.
It requires tremendous amount of work, expertize in the plant diseases, and also require the excessive processing time. Hence,
image processing is used for the detection of plant diseases. Disease detection involves the steps like image acquisition, image pre-
processing, image segmentation, feature extraction and classification. The author discussed the methods used for the detection of
plant diseases using their leaves images. This paper also discussed some segmentation and feature extraction algorithm used in the
plant disease detection[1].
Wenjiang Huang et al developed the new spectral indices for identifying the winter wheat disease. They consider three different
pests (Powdery mildew, yellow rust and aphids) in winter wheat for their study. The most and the least relevant wavelengths for
different diseases were extracted using RELIEF-F algorithm. The classification accuracies of these new indices for healthy and
infected leaves with powdery mildew, yellow rust and aphids were 86.5%, 85.2%, 91.6% and 93.5% respectively [2]. Enhanced
images have high quality and clarity than the original image according to Thangadurai et.al.[3] Color images have primary colors
red, green and blue. It is difficult to implement the applications using RGB because of their range i.e. 0 to 255. Hence they convert
the RGB images into the grey images.
Then the histogram equalization which distributes the intensities of the images is applied on the image to enhance the plant disease
images. Monica Jhuria et al uses image processing for detection of disease and the fruit grading in [4]. They have used artificial
neural network for detection of disease. They have created two separate databases, one for the training of already stored disease
images and other for the implementation of the query images. Back propagation is used for the weight adjustment of training
databases. They consider three feature vectors, namely, color, textures and morphology [5]. They have found that the morphological
feature gives better result than the other two features. Zulkifli Bin Husin et al, in their paper [4], they captured the chilli plant leaf
image and processed to determine the health status of the chilli plant. Their technique is ensuring that the chemicals should apply to
the diseased chilli plant only.
They used the MATLAB for the feature extraction and image recognition. In this paper pre-processing is done using the Fourier
filtering, edge detection and morphological operations. Computer vision extends the image processing paradigm for object
classification. Here digital camera is used for the image capturing and LABVIEW software tool to build the GUI. The segmentation
of leaf image is important while extracting the feature from that image. Mrunalini R. Badnakhe, et.al. compare the Otsu threshold
and the k-means clustering algorithm used for infected leaf analysis in [6]. They have concluded that the extracted values of the
features are less for k-means clustering.
The clarity of k-means clustering is more accurate than other method. The RGB image is used for the identification of disease.
After applying k-means clustering techniques, the green pixels is identified and then using otsu’s method, varying threshold value is
obtained. For the feature extraction, color co-occurrence method is used. RGB image is converted into the HSI translation. For the
texture statistics computation the SGDM matrix is generated and using GLCM function the feature is calculated [7]. The FPGA and
DSP based system is developed by Chunxia Zhang, Xiuging Wang and Xudong Li, for monitoring and control of plant diseases [8].
The FPGA is used to get the field plant image or video data for monitoring and diagnosis. The DSP TMS320DM#642 is used to
process and encode the video or image data. The nRF24L01 single chip 2.4 GHz radio transmitter is used for data transfer. It has
two data compress and transmission method to meet user’s different need and uses multi-channel wireless communication to lower
the whole system cost. Shantanu Phadikar and Jaya Sil used pattern recognition techniques for the identification of rice disease in
[9]. This paper describes a software prototype for rice disease detection based on infected image of rice plant. They used HIS model
for segmentation of the image after getting the interested region, then the boundary and spot detection is done to identify infected
part of the leaf.
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111.PROPOSED WORK

This section discusses the implementation details of the proposed work. The proposed methodology can be divided into two phases
Training and Testing. During the training phase, various types of leaf images containing diseased leaves are read. Pre-processing is
applied to the images to improve the perceptual qualities and improve brightness of the images. Clustering is performed using k-
means cluster algorithm. Based on this, the image is segmented into various regions containing diseased part and non-diseased part.
Gray level Concurrence matrix(GLCM) algorithm is applied on the images to obtain features to obtain a database of the features.
During the testing phase, the test images are input to the system and same process of pre-processing, k-means clustering based
segmentation is performed and the GLCM feature for current image are evaluated. The Multi-SVM classifier is then used to classify
images into the type of disease.

Training Testing
Read Leaf Image
from Database Read Test Image
ERE R Preprocessing

v V.

K-means Clustering

K-means Clustering

V 8y

Segmentation Segmentation
Find GLCM Features Feature Extraction
“ Classify using Detected Disease
Build Feature Database MultiSVM |:\>

Figure 3: Flowchart of the Leaf Disease Detection Algorithm

IV.SIMULATION RESULTS

The above algorithm has been developed in MATLAB 2013a and both the training and testing phase are implemented. The input
images consist of sugarcane leaves obtained from sugarcane disease dataset.

The idea in this thesis is to come up with a simple and effective method to detect the type of disease a sugarcane plant is affected, by
analyzing the colour of the leaf. The major disease affecting the sugarcane plant are mosaic disease, eye spot disease and the red rot
disease. Various images of these images were taken to be the training database. In all, there were 2 images with red rot disease, 3
with eye spot disease and 4 images taken for training were affected with the mosaic disease. The below figure 4 shows the dataset
images.

Eye Spot Image Dataset
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Figure 5: Mosaic Disease Dataset

Figure 6: Red Rot Disease Datset

Figure 6 shows the disease dataset for the red rot disease.

To detect the disease we first the take the image of the leaf and then enhance the image and then make the color transform and
detect the color that is not visible by the human eyes, after that our next process is to apply which is k means clustering whose work
is to make the cluster of images of same type of color.

The below images shows the various steps of the training part of the algorithm.
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Figure 8: Selected Leaf Image

The leaf image selected in one of the runs as shown in figure 8 is a sugarcane leaf having mosaic disease.

A

Bl

Figure 9: Image after intensity adjustment

Figure 10: Image after Transform
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Figure 11 shows the binary converted image. The next step is to extract the GLCM features from the images. The GLCM feature
matrix of the final trained dataset consists of 13 rows and 9 columns. The 13 rows depict the 13 GLCM features while the number of
columns depict the number of training dataset images. Figure 13 below shows the trained feature matrix.

Bf Variables - feat_disease
HH feat_disease <13:9 double=
1 2 3 4 5 (5] T & 9

1 0.7569 0.9194 0.5778 0.4375 08942 01680 1.4880 0.5932 0.4819
2 0.8758 0.9299 0.9000 0.9336 0.8591 0.9566 0.8427 0.8165 0.9552
3 0.2896 0.5377 0.6127 0.5418 0.3227 0.7061 0.2103 0.4911 0.3717
4 0.8928 0.9262 0.9188 0.9552 0.9083 0.9724 0.7733 0.9451 0.9645
5 51.5495 46.2184 279711 31.3476 41.3666 17.6610 63.7093 25,2353 58,1790
[ 61,2246 91.1654 62,7673 59,2475 599223 49,2857 T2.2215 46,8728 75.5862
Fd 44298 27085 2.2476 27709 4.2623 2.3836 5.0228 29258 4.0235
B 106915 6.9027 5.8278 7.3901 101419 6.2768 9.9474 6.4939 5.9114
9 2.3621e+03) 1.6222e+03| 1.5501e+03 2.8073e+03 3.2173e+03 1.7893e+03 2.4676e+03] 1.3708e+03 335.6225
10 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
11 23791 3.9575 6.1943 4.4642 3.5875 14.2864 1.9858 53375 21218
12 05314 1.6801 21315 1.6851 13132 3.4054 06423 1.8062 0.79638
13 255 255 255 255 255 255 255 255 255

Figure 13: Training Features

The training label is as shown below in table 1. The label 1 corresponds to eye spot disease, label 2 for mosaic disease and label 3
for red rot disease.
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Table I : Training Labels
[1 L 1 2 E E E 3 3 |

The testing part consists of similar steps to preprocess and extract features from the test image. The steps for the test image with the
test image for a red rot disease is as shown in below figures.

(AR

a) Input image b) Intesnity Adjusted
Figure 14: Test image red rot

Figure 15: Segmented Image

v

Figure 16: Binary Test Image

\

A. Disease Detected
Red rot

The designed algorithm performs well with almost 97% accuracy.

Table II: Test results

Leaf Number Type of disease Affected Area
Leafl Eye Spot 23.83
Leaf 2 Mosaic 15.00
Leaf 3 Red Rot 15.017
Leaf 4 Mosaic 15.473
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V. CONCLUSION
In this paper a computer vision based technique to detect leaf disease in sugarcane plant has been implemented. Image processing is
nowadays for a number of applications in agriculture. Combination of feature extractions like color, size and shape with different
classifiers has added accuracy to these applications. Red Rot disease, eye spot disease and mosaic disease are three most common
diseases occurring in sugarcane plant in India. A through study into the causes and symptoms of these diseases is presented in this
research paper. Image processing techniques along with k-means classification has been used to classify the leaf dataset, according
to the disease. The leaf image is compared with this database to detect the type of disease existing in the plant.
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