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Abstract— The detection of plant leaf disease is a very 

important factor to prevent serious outbreak. Automatic 

detection of plant disease is essential research topic. 

Producing Grape is a daunting task as the plant is exposed to 

the attacks from various micro-organisms, bacterial diseases 

and pests. The symptoms of the attacks are usually 

distinguished through the leaves, stems or fruit inspection. 

This proposed system discusses the effective way used in 

performing detection of grape diseases through leaf feature 

inspection. Leaf image is captured and proposed to 

determine the health status of each plant. This paper 

proposes various ways in which a farmer can utilize a 

Mobile application named “MOBICLINIC” on his/her 

handset, which will be very helpful in better cultivation and 

marketing of grapes. The main attention of this work is 

focused on Grape leaf image analysis. Image processing 

techniques requires large amount of computation power and 

memory to process for which a mobile devices fails. Hence, 

this framework uses Web Server Technology, which in 

effect that puts web services into a farmer’s pocket. The 

experimental setup uses tool like MATLAB 2012b. In this 

an Android based mobile devices are used for image 

acquisition but this is not the only device. 
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I. INTRODUCTION 

Plant diseases have turned into a dilemma as it can cause 

significant reduction in both quality and quantity of 

agricultural products. In India 70% of the population depend 

on agriculture. Farmers have wide range of diversity to 

select suitable Fruit and Vegetable crops [2]. The naked eye 

observation approach is adopted in practice for detection 

and identification of plant diseases. But, this requires 

continuous monitoring of experts which might be 

prohibitively expensive in large farms. However, the 

cultivation of these crops for optimum yield and quality 

produce is highly technical. It can be improved by the aid of 

technological support [3]. 

At certain times, Grapes becomes a very high 

demand in the market because supply is limited. The 

strategies and technical knowledge and the field became an 

important matter to be mastered. In the Grape field Downey 

mildew disease is the biggest threat to the plant. Downey 

mildew comes naturally in the rainy season when humidity 

of environment is high. In the first 40 to 65 days after the 

cutting of plants for grape production, the leaves of Grapes 

are delicate & immature. At that time this disease comes. It 

can reduce profitability by 50%. The correct identification 

should be done in time. Little delay in identification can 

harm plant .So many farmers refused to cultivate grape in 

the rainy season due to the increase of grape disease to 

become high risk for the quality control and productivity 

[6]. 

Computer vision, machine learning, mobile, web 

based computing and the immerging techniques are used in 

almost all fields of research as well as in our day-to-day 

activities such as medical imaging and agriculture. The 

technological innovations in agriculture are not reaching to 

the farmer’s, either because most of them are illiterates or 

due to unawareness. Hence, most of the farmers are failing 

to acquire the possible production rate. The loss growing 

more than 40% in worldwide which includes more than 

19.1% of loss due to diseases caused, bacteria, virus and 

fungi, 10.2% due to insects attack and 12.2% due to weeds. 

Information Communication Technology (ICT) 

plays a vital role to overcome such short comings. This 

paper, opens a new dimension in the field of agriculture and 

irrigation with the help of new technologies, such as image 

processing, visualization and web based computing which 

really contributes in national economy and leads the 

developing countries to a developed ones[5]. The mobile 

client(s) and the web are transparent, i.e., web technology is 

transparent to end user(s) and overcomes all limitations of 

mobile devices and makes it more reliable, usable and 

extensible in large scale. 

II. RELATED WORK 

This Work done has been organized as follows:  Section III 

deals with Problem Definition. Section IV lays out the 

Architectural Diagram. Section V Presents Feature 

Extraction based on color moments. Section VI brings out 

the Classification using Neural Network based on Feed 

Forward Back Propagation. 

III. PROBLEM DEFINITION 

We propose an image-processing-based solution for the 

automatic leaf diseases detection and classification. We 

consider six main Grape leaf diseases which effect on their 

development they are: Black rot, Downy mildew, powdery 

mildew, Crown Gall, Anthracnose and Gray Mold. The 

overall concept for any vision related algorithm of image 

classification is almost the same. First, the digital images are 

acquired from the environment using a digital Android 

mobile. That image is sent to the web server by means of 

mobile app called “MOBICLINIC”. Then image-processing 

techniques are applied to the requested images to extract 

useful features that are necessary for further analysis. After 

that, several analytical discriminating techniques such as 

Grape leaf image is segmented in 4 or 6 equal parts, 

Features are extracted based on hu’s color moments and 

DWT. Feed Forward Back Propagation are used to classify 

the images according to the specific threshold value. Finally, 

the result along with the remedy information is sent back to 

the requested mobile indicating whether the leaf image is 

infected or not.  
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IV. ARCHITECTURAL DIAGRAM 

The concept of mobile App is used to solve various issues 

which simple mobile devices are unable to achieve. Figure 

shows, 

 
Fig. 1: Basic Block Diagram of Plant Clinic 

The basic procedure of the proposed vision-based 

detection algorithm is shown in Figure 1. First, the images 

of various Grape leaves are going to acquire using a digital 

mobile camera. Then image-processing techniques are 

applied to the acquired images to extract useful features that 

are necessary for further analysis. 

 
Fig. 2: Basic Procedure for the Grape Leaf Disease 

Detection 

A. Image Acquisition:  

The first step in this proposed approach is to capture the 

sample leaf image from the digital mobile camera and the 

features are then stored in the database. 

B. Image Database:  

The next point is creation of the image database with all the 

images that would be used for training and testing. The 

construction of an image database is clearly dependent on 

the application. The image database in the proposed 

approach consists of 140 image samples. The image 

database itself is responsible for the better efficiency of the 

classifier as it is that which decides the robustness of the 

algorithm.  

C. Image Pre-processing:  

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 and analysis task. It does not increase 

image information content. Its methods use the considerable 

redundancy in images. Neighboring pixels corresponding to 

one real object have the same or similar brightness value. If 

a distorted pixel can be picked out from the image, it can be 

restored as an average value of neighboring pixels [7]. In the 

proposed approach image pre-processing methods are 

applied to the captured image which is stored in image 

database. However, the leaves related to these seven classes 

(Black rot , downy mildew, powdery mildew, Anthracnose, 

Gray Mold, Crown Gall  and normal) had very small 

differences as discernible to the human eye, which may 

justify the misclassifications based on naked eye.  

 
a) Black Rot                      b) Downey Maldew 

    
(b) Powdery Maldew               d) Anthracnose 

    
e) Gray Mold                        f) Normal Leaf 

Fig. 3: Samples 

D. Colour Transformation Structure:  

First, the RGB images of leaves are converted into Hue 

Saturation Intensity (HSI) colour space representation. The 

purpose of the colour space is to facilitate the specification 

of colours in some standard, generally accepted way. HIS 

(hue, saturation, intensity) colour model is a popular colour 

model because it is based on human perception. Hue is 

generally related to the wavelength of a light Hue is a colour 

attribute that refers to the dominant colour as perceived by 

an observer. Saturation refers to the relative purity or the 

amount of white light added to hue and intensity refers to 

the amplitude of the light. Colour spaces can be converted 

from one space to another easily. After the transformation 

process, the H component is taken into account for further 

analysis. S and I are dropped since it does not give extra 

information [6]. 

E. Masking and Removing Green Pixels:  

Masking means setting the pixel value in an image to zero or 

some other background value. In this step, we identify the 

mostly green colored pixels. After that, based on specified 

threshold value that is computed for these pixels. The green 

components of the pixel intensities are set to zero if it is less 

than the pre-computed threshold value. Then red green and 

blue components of the pixel are assigned to a value of zero 

by mapping of RGB components. The green colored pixels 

mostly represent the healthy areas of the leaf and they do not 

add any valuable weight to disease identification. 

F. Segmentation:  

The image is divided into windows of equal size, and the 

feature is done on individual windows. For the system 

implemented, two types of zoning were used. The image 

was zoned into 4 0r 6 equal sized windows. Feature 
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extraction was applied to individual zones rather than the 

whole image. This gives more information about fine details 

of disease skeleton. Also value of different pixel segments 

in a disease skeleton becomes a feature if zoning is used. 

This is because, a particular pixel value of a image occurs in 

a particular zone in almost cases. 

 Original Image   Cropped Image 

  
Six Part Segmentation 

Original image is first converted into Binary image 

later it is cropped resulting image is segmented into 6 equal 

parts for further feature extraction. 

G. Colour Co-Occurrence Method:  

In the proposed approach, the method adopted for extracting 

the feature set is called the Color Co-occurrence Method. It 

is a method, in which both the color and texture of an image 

are taken into account, to arrive at unique features, which 

represent that image. The image analysis technique selected 

for this study was the CCM method.  

The color co-occurrence texture analysis method 

was developed through the use of Spatial Gray-level 

Dependence Matrices [SGDM]. The gray level co-

occurrence methodology is a statistical way to describe 

shape by statistically sampling the way certain grey-levels 

occur in relation to other grey-levels. These matrices 

measure the probability that a pixel at one particular gray 

level will occur at a distinct distance and orientation from 

any pixel given that pixel has a second particular gray level. 

For a position operator p, we can define a matrix Pij that 

counts the number of times a pixel with grey level i occurs 

at position p from a pixel with grey-level j. 

The SGDMs are represented by the function P(i, j, 

d, Ө) where i represents the gray level of the location (x, y) 

in the image I(x, y), and j represents the gray level of the 

pixel at a distance d from location (x, y) at an orientation 

angle of Ө. Here we calculate feature set for H component 

only. However, we use GLCM function in MATLAB to 

create gray-level co-occurrence matrix. 

V. FEATURE EXTRACTION 

First-level Haar Wavelet Transform (HWT) is used to 

extract the features from the image obtained from 

thresholding method. Haar transform is derived from the 

Haar matrix whose elements are either -1, 0 or 1 multiplied 

by integer powers of sqrt(2). Haar transform can be 

expressed in the following matrix form: 

T=𝐻𝐹𝐻𝑇  

Where, F is an N X N image matrix, H is an N X N 

Haar transformation matrix, and T is the resulting N X N 

transform. For the Haar transform, H contains the Haar basis 

functions, ℎ𝑘(𝑧). They are defined over the continuous, 

closed interval z[0, 1] for k=0, 1, 2, . . . , N-1, where N = 

2𝑛. 

Color moments are measures that can be used 

differentiate images based on their features of color. Once 

calculated, these moments provide a measurement for color 

similarity between images. These values of similarity can 

then be compared to the values of images indexed in a 

database for tasks like image retrieval. Color features can be 

extracted from the following equations. 

1) Mean:  

Mean can be understood as the average color value in the 

image.  

𝐸𝑖 = ∑
1

𝑁
𝑃𝑖𝑗

𝑗−1

𝑁

 

2) Standard Deviation:  

The standard deviation is the square root of the variance of 

the distribution. 

𝜎𝑖 = √
1

N
∑(Pij − Ei)

2

j−1

N

 

Hu set of invariant moments: It is possible to 

calculate moments which are invariant under translation, 

changes in scale, and also rotation. Most frequently used are 

the Hu set of invariant moments are 
𝐼1 = 𝜂20 + 𝜂02 

𝐼2 = (𝜂20 − 𝜂02)2 + 4𝜂11
2  

𝐼3 = (𝜂30 − 3𝜂12)2 + (3𝜂21 − 𝜂03)2 

𝐼4 = (𝜂30 + 𝜂12)2 +  (𝜂21 + 𝜂03)2 

𝐼5 = (𝜂30 − 3𝜂12)(𝜂30 + 𝜂12)[(𝜂30 + 𝜂12)2    −  3(𝜂21 + 𝜂03)2]
+ (3𝜂21 − 𝜂03)(𝜂21 + 𝜂03)[3(𝜂30 + 𝜂12)2

− (𝜂21 + 𝜂03)2] 
𝐼6 = (𝜂20 − 𝜂02)[(𝜂30 + 𝜂12)2 − (𝜂21 + 𝜂03)2]

+ 4𝜂11(𝜂30 + 𝜂12)(𝜂21 + 𝜂03) 

𝐼7 = (3𝜂21 − 𝜂03)(𝜂30 + 𝜂21)[(𝜂30 + 𝜂12)2    −  3(𝜂21 + 𝜂03)2]
− (𝜂30 − 3𝜂12)(𝜂21 + 𝜂03)[3(𝜂30 + 𝜂12)2

− (𝜂21 + 𝜂03)2] 
The first one, I1, is analogous to the moment of 

inertia around the image’s centroid, where the pixels 

intensities are analogous to physical density [11]. The last 

one, I7, is skew invariant, which enables it to distinguish 

mirror images of otherwise identical images. 

VI. CLASSIFICATION USING NEURAL NETWORK BASED ON 

FEED FORWARD BACK PROPAGATION 

A Software routine was written in MATLAB that would 

take in .mat files representing the training and test data, train 

the classifier using the train files and then use the test file to 

perform the classification task on the test data. 

Consequently, a MATLAB routine would load all the data 

files (training aid test data files) and make modifications to 

the data according to the proposed model chosen.   

The architecture of the network used in this study 

was as follows. The number of hidden layers in the neural 

http://en.wikipedia.org/wiki/Invariant_(mathematics)
http://en.wikipedia.org/wiki/Translation_(geometry)
http://en.wikipedia.org/wiki/Scale_(ratio)
http://en.wikipedia.org/wiki/Rotation
http://en.wikipedia.org/wiki/Moment_of_inertia
http://en.wikipedia.org/wiki/Moment_of_inertia
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network was 10. The number of inputs to the neural network 

is equal to the number of texture features listed above. The 

number of output is 7 which is the number of classes 

representing the 6 diseases (Powdery mildew, Downey 

Mildew, Black rot, Grey Mold, Crown Gall, Anthracnose) 

and the normal leafs. The neural network used is the feed 

forward back propagation. The performance function was 

the Mean Square Error (MSE and the number of iterations 

10000 and the maximum allowed error was10−5. 

VII. CONCLUSION 

In this work the area of Grape plant diseases recognition is 

introduced. In this context, tried to present a comprehensive 

survey on the Grape Plant Diseases. It is important to 

highlight that the work on the subject is not limited to what 

is shown here. Work on Recognition of Grape Plant diseases 

by using Mobile App and Remedies are disseminated for 

Farmers work. The main goal is to develop and implement a 

software solution to detect and classify the main diseases 

that can be observed on the Grape Leaf. The first step 

presented in this study, is to provide a solution for detecting 

and classifying six main diseases of Grape Plant As a next 

step, we are working on automatically estimating the 

severity of the detected disease in addition to identifying it. 

In this study an image-processing-based approach is 

proposed and used for Grape leaf disease detection and Feed 

Forward Back Propagation Neural Network (ANN) is used 

of classification of various leaf diseases. The proposed 

approach is a valuable approach and can significantly 

support accurate and automatic detection of leaf diseases. 

We can successfully detect and classify the tested diseases 

with a precision of around 93%.   
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