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Abstract-- The purpose of this study is to examine how 

different image processing techniques may be used to 

identify leaf disease. To identify and classify plant leaf 

diseases, different algorithms may be used to digital 

image processing, which is a quick, reliable, and 

accurate approach. Classifiers and support vector 

machines for illness classification are among the 

strategies presented in this study effort that have been 

employed by several authors to identify disease. Our 

research primarily focuses on the evaluation of several 

methods for detecting leaf disease and also gives an 

overview of various image processing methods. Fruit 

disease is also discussed in this study as a potentially 

disastrous issue that has the potential to harm both the 

economy and the agricultural industry. Because of 

technological advances, advanced image processing 

algorithms have recently been created to help identify 

contaminated fruit that was previously detected by hand. 

There are two stages: the first is for training, and the 

second is a testing phase. Data on infected and 

uninfected fruit is collected during the training phase, 

and during the testing phase, it is determined whether or 

not the fruit has been infected, and if so, by which 

disease. The various methods currently in use to identify 

infected fruit are examined in this piece of research. 

Farmers benefit from the use of these methods since they 

assist to identify fruit disease in its earliest stages. 

Key words-- Fruit & Leaf diseases, Segmentation, Image 

processing, features extraction, K-means Clustering, 

SVM. 

I. INTRODUCTION 

Agricultural production is the backbone of Indian 

economy. The scientific theory of plant illnesses caused 

by microorganisms and other environmental 

circumstances is known as plant pathology. Direct and 

indirect infection diagnosis technologies have been 

employed in agriculture in recent years, however they 

are quite pricey it can only be used by qualified people. 

These techniques require a lot of work and also needs an 

extreme amount of time and cost. Even though there are 

automatic detection systems available, it suffers in term 

of accuracy which is very much essential in Computer 

Aided Detection (CAD) systems. This motivates for a 

low-cost automatic plant disease detection system which 

identifies the plant disease in a very accurate way. Also, 

a robotized system has been designed to bring out 

research work in an efficient way. In the agriculture area, 

leaf disease identification has been studied intensively by 

several researchers for more than two decades. However, 

a large number of works have been done previously, but 

many issues are still open and deserve further research. 

The common issue like identifying the disease in a 

particular plant leaf have been sorted out in the proposed 

model. Proposed model satisfies the need of being more 

accurate and efficient. Considering these issues, this 

thesis provides a step into solving disease identification 

in all plant leaves. This has been carried out via a 

schematic technique in a very cost-effective manner. 

A. Agriculture Image Processing 

AgricultureisthebackboneofIndianeconomy.Agricult

uralImageProcessing is one of the core applications 

of Image processing and the most growing research 

area. Computer vision has much been a useful 

technique for analyzing data in a variety of 

industries, including agriculture. Image processing 

in agriculture isdone by capturingimages through 

cameras, aircraft or satellites. These images are then 

processed and analyzed using computers via image 

processing techniques. It is made easy with new 

technological advancements in image capture and 

data processing to solve various problems in the 

fields ofagriculture. 

A digital system will improve the picture. Image is a 

two-dimensional collection of brightness values that is 

often represented by texture, shape and color. A 

computer can digitally process a picture. To digitally 

process a picture, it must first be reduced to a set of 

numbers that the computer can alter. Pixels are numbers 

that indicate the brightness of a picture at a certain point. 

Digitized photos are typically 512 by 512 pixels 

(250,000 pixels), while bigger images are also popular. 

After the picture has been digitized, the computer may 

execute three fundamental operations on it. There is a 

correlation between a pixel's output value and the input 

image's pixel value. A pixel's value is decided by its 

neighbours in the input image while performing local 

operations. All of the pixels in the original picture are 

reflected in the final image pixel value. Any one or a 

combination of these methods may be used to enhance, 

repair, or compress the image. 

These are just a few examples of how image 

processing may be utilized in agriculture: Identify the 

illness by analyzing the damaged area's color, shape, 

and size, and then remove the sick leaf and stem. 

B. Agriculture Image Processing in Applications 

There are a number of applications of image processing 

in the agriculture industry of which few common 

applications (shown in fig 1.1) are given below: 
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 Crop Management (e.g., pest managementdetection). 

 Identifying nutrient deficits as well as plant 

composition (e.g., Nutrient deficiencies and of plant 

contents). 

 Inspection, sorting, and grading of fruits (e.g., 

categorization of agricultural goods based on fruits 

and vegetables). 

 Crop and terrain estimate, as well as object tracking 

(for illustration, using a Geographic Information 

System) (GIS). 

 Plant disease detection (e.g., Identifying plant 

disease based on color, shape, texture, etc). 

 

Figure 1.1 : Applications of Agriculture Image 

Processing 

C. Types of Plant Diseases 

Plants can be categorized by their similar features. 

Disease identification in plants can be done on the 

basis of plant type. Most plant diseases are caused due 

to three main reasons which are bacterial, fungal and 

viral as shown in fig 1.2. 

 

Figure 1.2: Types of Plant Diseases 

a. Bacterial Diseases 

Bacteria spread in infected seed, propagating 

material and crop residues, through water splash and 

wind-driven rain, and on contaminated equipment 

and workers hands. Bacteria in plants may affect 

stems, leaves, roots or be carried internally without 

external symptoms. Bacterial disease symptoms 

include cankers, leaf spots, overgrowths, scabs, 

wilts, and others. The two main bacterial diseases in 

plants are citrus canker and potato scab. The 

following Figure 1.3 as shown in the bacterial 

disease [22]. 

 

Figure 1.3: Bacterial Leaf Spot 

b. Fungal Diseases 

Fungi are the most common plant pathogens, and 

they cause a wide spectrum of significant plant 

diseases. Fungi are responsible for the majority of 

vegetable illnesses. Infected seed, soil, crops, and 

weeds are the major sources of fungal disease. It 

shows as water-soaked gray-green patches on 

inferior or aged leaves in the early stages. These 

patches deepen with time, and white fungal growth 

appears on the undersides. Fungal infections may 

affect a broad variety of plants. Anthracnose, 

botrytis rots, downy mildew, fusarium rots, and 

powdery mildews are among these illnesses. [11]. 

ThefungaldiseaseofleafdownymildewasshowninFigu

re1.4. 

 

Figure 1.4 Downy Mildew 

c. Viral Diseases 

Viruses may transfer from one plant to another in a 

variety of ways. Transmission from a mother plant 

to a child via the cellular sequence of the plants is 

one of them. The symptoms that occur on the leaves 

of virus-infected crops are generally the most 

visible, although certain viruses can also affect the 

leaflets, fruits, and origins. It's quite tough to 

identify a viral infection. Due to the virus, leaves 

appear wrinkled and curled, and progress may well 

be impeded. The following image sample shows the 

various diseases in the leaves of the plants [15]. 

Mosaic 
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virusesareplantvirusesthatcausetheleavestohaveaspec

kledappearanceasshown in Figure1.5. 

 

Figure 1.5: Mosaic Virus 

D. Crop Types and its Diseases 

Bacterial wilt, chestnut blight, potatoes late blight, 

rice blast, coffee rust, stem rust, downy mildew, 

ergot, root knot, and tobacco mosaic are the most 

prevalent diseases of cultivated plants. Diseases are 

classified as destroying, devastating, restricting, or 

disabling. The leaves have various disease such as 

bacteria, fungal, and viral in all plants. Plant 

pathologists divide plant diseases into categories. 

a. Types of Diseases in Fruit Leaves 

Fruit trees come in a wide variety of shapes and 

sizes, yet they all share a few common illnesses. 

Fruit illness is divided into two categories: biotic 

and abiotic. Infectious agents such as fungus, 

bacteria, viruses, and nematodes produce biotic 

illness. Non-infectious, weather stress, nutritional 

insufficiency, chemical damage, and soil factors 

produce abiotic illness. There are mainly two types 

of diseases found in fruit leaves that are shown in fig 

1.6. 

 

Figure 1.6 Diseases in Fruit Leaves 

Bacterial Canker: Bacterial canker is a disorder that 

affects almost all fruit trees. Fruit tree disease 

symptoms include perforations in the leaf, new 

sprouts, and even the complete death of entire 

branches. Stone fruit trees as well as trees that were 

damaged by frost are the most common hosts. Apply 

a fungicide to the infected branches and cut them off 

several centimeters below the illness. 

Gall Midge: Gall midge is a serious mango pest that 

may be found in all mango-growing nations. Its 

eating causes the growth of tiny galls on the leaves 

that resemble pimples. Defoliation and a reduction 

in fruit yield are common symptoms of serious 

epidemics. 

b. Types of Diseases in Vegetable Leaves 

Diseases and pests can create a variety of problems 

and attacks on vegetable plants. The impacts on the 

crops can be attributed to a variety of factors, 

including: (1) Abiotic illnesses caused by 

environmental factors such as temperature, humidity, 

nutritional excess (fertilizer), light, and plant species; 

(2) pests that transmit diseases from plant to plant, 

such as whiteflies, leaf miners, worms, bugs, and 

others; and (3) bacterial, viral, and fungal diseases. 

GrayMold: An organism known as Botrytis cinerea, 

graymold may infect any portion of a plant and has 

been discovered to be particularly prevalent among 

bedding plants. Plants that are already injured or on 

the verge of death are more vulnerable to infection 

by this disease. It then spreads rapidly, causing 

considerable harm to healthy plant sections. Leaf 

miner: Vegetable leaf miner is native to the 

Americas but has spread to most parts of the world. 

It recently established on some islands in Torres 

Strait. 

c. Cereal Crop Diseases in Leaves 

Cereal Cropsare the grainofsuchgrasswhichis usedas 

food. One of the top five kind sofcereal in the world 

is corn, rice, wheat, barley, and sorghum. Cerealsare 

grasses that are cultivated to harvest their edible 

developing grains for access to the Germ, 

Endosperm, and the Bran. The composition of starch 

vs protein varies within and between cereals, based 

on the genetics of the plant[25]. Some of the cereal 

crop diseases found in leaves is shown in fig 1.7. 

 

Figure 1.7 Cereal Crop Diseases in Leaves 

Brown Spot: One of the most frequent and 

destructive rice diseases, Brown Spot is caused by a 

fungus. The coleoptile, leaves, leaf sheath, panicle 

branches, glumes, and spikelet are all infected by 

this fungus. There are several large blotches on its 

leaves that are the most obvious sign of its damage. 

It has the potential to destroy the entire leaf as it 
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advances. Unfilled grains, spotted or discolored 

seeds, notably circular to oval dark-brown lesions 

with yellow or gold halo, arise when infection 

begins in the seed. As lesions get larger, they stay 

circular, with a necrotic grey center and a reddish-

brown to dark brown lesion edge. 

Leaf Blast: Magnaportheoryzae is the fungus that 

causes leaf blast. It can impact all of a rice plant's 

above-ground components, including the leaf, color, 

node, neck, panicle sections, and sometimes the leaf 

sheath. A blast can happen everywhere there are 

blast spores. It occurs in locations with insufficient 

moisture in the soil, frequent and extended rain 

showers, and chilly daytime temperatures. Large 

day-night temperature fluctuations that promote dew 

collection on leaves, as well as overall colder 

temperatures, enhance the disease's growth in upland 

rice. White to gray-green lesions or patches with 

dark green edges occur as the first signs. Older leaf 

lesions are elliptical or spindle-shaped, with whitish 

to grey interiors and a reddish to brownish or 

necrotic border. Some have a diamond-like form and 

are rather large. Some have a diamond form to them, 

with a large center and sharp ends. Lesions can 

expand and combine, eventually killing the entire 

leaf. 

d. Commercial Crop Diseases in Leaves 

Commercial Crops are mainly used in food life. 

Viruses, bacteria, and fungi may all be found in the 

same organism. To infect the plant, the virus uses a 

lesion, mechanical damage, or viral infection to get 

inside the plant or leaf. As an example of a viral 

ailment, the virus that causes cotton leaf curl may be 

found All sections of the plant may be infected by 

bacteria that cause bacterial diseases (e.g.) Blight is 

a disease caused by bacteria, and the bacteria are the 

culprits. The fungus spreads across the entire plant as 

a result of the fungal illness [14][17]. There are 

commonly two types of diseases found in fruit 

leaves that are shown in fig 1.8. 

 

Figure 1.8 Commercial Crop Diseases in 

Leaves 

It is possible for Alternaria Leaf Spot to spread to 

the plant's cotyledons and cotton buds, despite its 

primary focus on the leaves. Tiny, circular brown, 

grey-brown, or tan patches that vary in diameter 

from 1 to 10 mm appear as a symptom of the 

disease. Spots that have reached maturity have a dry, 

dead grey centre that often breaks off the plant[10]. 

Trying to discern between Alternaria leaf spot and 

Bacterial blight may be difficult for farmers since 

both are angular. 

Bacterial Blight: The disease affects several portions 

of the cotton plant, including seedlings and mature 

plants. The illness begins as a water-soaked area on 

the leaves, then becomes black and dries off. The 

water-soaked area of certain cotton plants enlarges 

into angular crimson patches around 1 mm in 

diameter. 

E. Plant Disease Detection 

The classification and recognition of crop diseases 

are of the major technical and economic importance 

in the Agricultural Industry. Agriculture 

imageprocessing starts with the digitized color 

image of a diseased leaf. Plant health monitoring 

and disease detection are critical for property 

agriculture. Plant diseases have had an influence on 

civilization and the planet at large. The classification 

techniques are expansions of the detection strategies, 

but instead of seeking to spot one specific illness 

among a plethora of illnesses and symptoms, they 

aim to identify and name any pathology that has an 

effect on the plant. Plant pathologists 

willanalyzetheplantimagesindiagnosingofcropdiseas

es.ComputerSystemsarea unit developed for 

agricultural applications, like detection of leaf 

diseases, fruits diseases,etc. [34]. 

Plant leaf disease identification entails a few 

fundamental image processing procedures in order to 

identify and categorize plant disease. The stages are as 

follows in Figure 1.9: picture capture, image pre-

processing, feature extraction, and leaf disease diagnosis. 

 

Figure 1.9 Basic Concepts of Plant Leaf Disease 

Detection 

 

a. Image Acquisition 

Image acquisition is the process of gathering 

pictures from multiple sources. To construct the 

requisite database, the methods for obtaining the 

plant leaf and capturing high-quality photographs 

are referred to as image acquisition. The integrity of 

the repository image determines the concept's 

effectiveness. As a result, photographs with RGB 

color should be regarded high quality. 
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b. Image Pre-processing 

Preprocessing is used to reduce the amount of noise 

in a picture before it is finalised for display. Image 

Picture enhancement, color transformation, and 

image segmentation are all phases in the pre-

processing process. The captured image is upgraded 

to reduce noise, and the RGB color image is then 

turned into an HSV plane image. Finally, image 

segmentation is used to make the picture easier to 

study by simplifying the representation of the image 

using segments. Noises of many kinds, such as 

Gaussian and Salt and Pepper noise, may be found 

in the images. Filters such as the mean and median 

may then be used to remove the noise. The image's 

contrast may be improved by using the histogram 

equalisation approach. In image restoration, a noisy 

picture is sent into the system, and the goal is to 

provide a clear, original image as the output. Image 

restoration filters include the Weiner, Wavelet, and 

Inverse filters, among others. 

c. Image Segmentation 

Picture segmentation is a technique for dividing an 

image into several parts. It is sometimes used to 

detect the zone of neighboring pixels with 

comparable qualities, determine the borders between 

the portions, and delete undesired regions within an 

image. 

d. Feature Extraction 

The illness component of the picture is retrieved after 

segmentation. For image processing, this leaf disease 

region is defined as the area of interest. Following 

that, additional traits are retrieved that are utilized to 

identify illness kinds. Feature extraction is a 

dimensionality reduction approach that effectively 

portrays the image's most informative elements. 

Color, shape, and texture are the three most common 

forms of characteristics. 

e. Classification 

Finally, machine learning approaches are used for 

the training and testing of the image sets`. For 

identifying or categorizing illnesses, machine 

learning mostly uses classification algorithms. There 

are several categorization techniques available. 

Classification is used in the interpretation of the 

extracted diseased 

regioninanimagewhichhelpsintheidentificationofthet

ypeofdiseaseinfectionin leaves[40]. 

F. Challenges and Issues 

The backdrop frequently comprises components that 

make appropriately segmenting the region of interest 

in which the signs show extremely challenging. 

Because the capture settings are difficult to regulate, 

the photos may exhibit traits that are hard to predict, 

making illness detection more difficult. Numerous 

symptoms do not even have well-defined borders, 

instead disappearing into normal tissue over time, 

making it difficult to differentiate between healthy 

and sick areas. Based upon the stage of growth and, 

in certain cases, where it is placed on the plant, a 

disease might have quite distinct features.

 

II. LITERATURE SURVEY 

Table 2.1 List of Some Reviewed Papers with Name, Used Methods and Future work 

Paper Name Methods Future Work 

[1] Detection and Classification 

technique Of Yellow Vein Mosaic 

Virus Disease in Okra Leaf 

Images Using Naïve Bayesian 

Classifier. 

“This includes k-means 

clustering, morphological 

functions and the Nave 

Bayesian classifier.”. 

Nil 

[2] SVM Classifier Based Grape 

Leaf Disease Detection 

“Color co-occurrence 

technique and K-means 

clustering using SVM”. 

Increasing the detection rate of 

the classification process by 

combining additional 

algorithms utilising the fusion 

classification approach. 
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[3] Detecting Jute Plant Disease 

Using Image Processing and 

Machine Learning 

“Multi-class SVM 

classifier, colour co-

occurrence analysis”. 

Nil 

[4] Plant disease Analysis Using 

Histogram Matching based on 

Bhattacharaya’s Distance 

Calculation 

“Bhattacharaya's 

assessment of the degree of 

similarity” 

It identifies the sickness of 

paddy that causes it to burn 

and explode. Improved 

methods of spotting illness in a 

wide variety of leaves may be 

achieved via the usage of this 

technique. Using this method, 

farmers may be able to 

accurately and quickly identify 

the illness in the leaf. 

[5] Detection Of Unhealthy Plant 

Leaves Using Image Processing 

and Genetic Algorithm with 

Arduino. 

“Arduino, masking the 

green pixel, and the colour 

co-occurrence approach are 

all examples of genetic 

algorithms.”. 

Nil 

[6] Maturity and disease detection 

in tomato using computer vision. 

“K-means clustering using 

a threshhold method” 
Nil 

[7] Cucumber disease detection 

using artificial neural network. 

“ANN, GLCM (Gray level 

co-occurrence method)” 

Additional textural properties 

may improve classification 

accuracy. 

[8] Detection and measurement of 

paddy leaf disease symptoms 

using image processing. 

“ANN, FUZZY 

classification, SVM, K-

means algorithm, color co-

occurrence method”. 

In order to identify and 

diagnose crop leaf disease, it 

assesses image processing 

algorithms in this way. 

[9] Recent Machine Learning 

Based Approaches for Disease 

Detection and Classification of 

Agricultural products. 

“K-means, GLCM, ANN, 

SURF, CCM, SVM”. 

There is a pressing demand in 

agricultural research for a 

system that can simultaneously 

detect illness on all types of 

plants, including fruits and 

vegetables. 

[10] Detection of leaf disease and 

classification using digital image 

processing. 

“GLCM, SVM, K-means” 

Improvement of disease 

classification accuracy by 

categorization of various plant 

diseases. 

 

 

III. METHODOLOGY 

3.1 Introduction to Image Processing 

Picture processing is a technique for applying 

operations on the data in order to improve it or extract 

relevant information from it. It's a sort of signal 

analysis in which the input is an image as well as the 

output is either that picture or its related 

characteristics. Image processing is one of the most 

quickly evolving technology today. Image processing 

is to improve its quality and to modify it through 

restriction for further use in different applications 

through its enhancement, segmentation, feature 

extraction, classification, etc. Image enhancement is a 

process of adjusting the brightness, changing the tone 

of the color, removing noise and sharpening the 

image. Image segmentation is the process of dividing 

an image into multiple parts. This is typically used to 

identify objects in digital images. There are many 

different ways to perform image segmentation, 

including, threshold, color- based, transform, texture-

based. Feature extraction is a sort of dimensionality 
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reduction in which important sections of a picture are 

efficiently represented as a compact feature vector. 

When picture files are huge as well as a reduced 

feature representation is needed to accomplish tasks 

like image matching and retrieval rapidly, this 

technique is effective. Image classification refers to 

the labelling of images into one of a number of 

predefined categories. In the classification categorized 

into two parts such as, supervised and unsupervised. 

Digital image processing focuses on some key 

aspects, Improvement of pictorial information for 

human interpretation, Processing of image data for 

storage, transmission, and representation for 

autonomous machine perception. 

3.2 Image Processing Techniques 

Steps may have sub-steps, even if they are essential. 

There are some basic steps. 

 Image Acquisition - It might be as easy as being 

provided a picture that has already been converted 

to digital format. Pre-processing, like as scaling, is 

usually done at the picture capture stage. 

 Image Enhancement - Enhancing a photograph 

digitally is a basic and aesthetically pleasing 

technique. Improving a photograph by altering its 

brightness and contrast might bring out previously 

hidden details or simply draw attention to certain 

aspects of the image, among other things. 

 ImageRestoration-Image restoration is the 

process of enhancing the look of a photograph. 

The majority of picture restoration approaches are 

based on algebraic or probabilistic image 

degradation models. 

 ColorImageProcessing-The use of digital photos 

via the Internet has increased significantly as a 

result of color image processing. Color modelling 

and processing in the digital environment are 

examples of this. 

 Wavelets and Multiresolution Processing - 

Using wavelets, you may create images with 

various resolutions. Images are split up into 

smaller chunks for the purposes of compression 

and pyramidal representation. 

 Morphological Processing - A morphological 

processing technique extracts picture components 

important for representing and describing form. 

 Segmentation - To segment a picture, it is divided 

into its component components. Self-segmentation 

in digital image processing is notoriously difficult. 

Individual objects may be identified using a robust 

segmentation method, which makes the procedure 

suited for imaging difficulties. 

 Representation and Description - Normally, the 

output of a segmentation phase is raw pixel data, 

however in certain cases the region's boundaries or 

all of the points inside it may be represented and 

described. Solutions for transforming raw data into 

formats that may be handled by the system include 

representation. The process of extracting 

characteristics yields quantitative data, which is 

referred to as description. This is the foundation for 

distinguishing one object type from another. 

 Object recognition - Labeling an object 

according on its characteristics, such as the 

description of an automobile, is known as 

recognition. 

 Knowledge Base - Guides the operation of each 

processing module and controls the interaction 

between modules. This knowledge interpretsand 

deduces high-level information feature (semantic 

features) from low-level information feature 

(visual features) [7]. 

3.3 Image Processing Applications 

As a computer-based technique, digital image 

processing automates the processing, modification, 

and interpretation of visual data. It is becoming more 

significant in many parts of our everyday lives, and 

even in a wide range of scientific and technological 

disciplines and fields. Some of the major fieldsin 

which digital image processing is widely used 

arementioned. 

 Using a computer to take pictures (e.g., 

Photoshop). 

 Image processing in space (e.g., Hubble space 

telescope images, interplanetary probe images). 

 Processing of medical and biological pictures 

(e.g., interpreting X-ray images, blood/cellular 

microscopy images). 

 Character recognition software that works 

automatically (e.g., zip code, licence plate 

recognition). 

 Face/Iris/Fingerprint recognition (e.g., biometric). 

 In other words, a technique known as remote 

sensing (e.g., aerial and satellite image 

interpretations) [35]. 

 Product inspection and sorting are two examples 

of industrial uses. 

 Pattern recognition 

(e.g.,recognitionofimagesintheagriculturefield, 

disease diagnosis, recognition of handwriting). 

 

3.4 Outline of the Proposed ResearchWork 
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Figure 3.1 Outline of the Research Work 

The proposed workflow method is shown in Figure 3.1. 

The processing methods include removing the 

background, petiole and unwanted noise using 

preprocessing. To segment the disease-affected region, 

the clustering Approach is first performed to the supplied 

fruit or leaf picture. Then, to represent each disease area, 

the numerous characteristics are retrieved. Finally, 

utilizing extracted characteristics, the previously trained 

classifier model is used to categorize the illness. 

3.5 Implementation Technique 

The approach for obtaining a quick and accurate 

conclusion concerning fruit or plant leaf diseases is 

known as digital signal processing. By identifying the 

appropriate illnesses, it will reduce numerous 

agricultural aspects and increase output. The picture of a 

diseased fruit or leaf must be examined by a series of 

methods when used for illnesses. Then, based on the 

specific data set, several classifier algorithms should be 

applied to categorize the illnesses. The current method 

for disclosing fruit or plant problems is simple naked eye 

reflections by professionals, which is used to identify 

and detect plant diseases. 

The system's step-by-step method: 

1. RGB image acquisition. 

2. Convert the input image from RGB to HSV 

format. 

3. Masking the green-pixels. 

4. Removal of masked green pixels. 

5. Segment the components. 

6. Obtain the useful segments. 

7. Computing the features using gray-level-co-

occurrence matrix methodology. 

8. Evaluation of texture statistics. 

9. Calculation of Region of Infection. 

10. Disease detection using Support Vector 

Machine classifier. 

11. Accuracy based on classification results. 

 

Figure 3.2 depicts a flowchart of proposed tasks. It has 

numerous phases, including picture capture, 

preprocessing, segmentation, and infected area 

correctness. SVM classifier is used to calculate it. 

MATLAB is used to carry out the procedure.
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Figure 3.2 Block Diagram of the Proposed Work 

In this methodology, first the input leaf image is pre-

processed. The input picture is split into illness and 

non-disease areas during the segmentation process. 

After that, non-disease zones are removed, leaving 

just disease regions. Multiple characteristics are 

retrieved in the feature extraction method to define 

each of the disease areas. After the characteristics 

have been created, the disease areas are classified 

using the previously trained classifier model. 

Finally, using performance measurements, the 

detection findings are checked and examined. 

Intherestofthesectionthe proposed methods are 

explained in detailed manner. The proposed work is 

divided into four steps such as Pre-processing, 

Segmentation, Feature Extraction, Classification. 

IV. EXPERIMENTAL ANALYSIS AND 

RESULTS 

4.1 Introduction  

Different types of fruit and leaf diseases data sets are 

implemented in MATLAB 2019a Version to show the 

Region of Infection (ROI) as a percentage to detect 

whether a fruit or leaf has some damage or these are pre-

symptoms of some defined diseases are as follows:  

1. Alternaria Alternata 

2. Anthracnose 

3. Bacterial Blight 

4. Cercospora Leaf Spot 

4.2 Dataset Description 

Dataset used in this work is collected from the Tamil 

Nadu Agricultural University at Tirunelveli and also 

uses the images from the public dataset “plant image 

analysis”. The dataset has been collected from 

weblink https://tnau.ac.in . The dataset fruit or leaf 

images that are collected under four categoriesnamely 

fruit crops, vegetable crops, cereal crops, and 

commercial crops. These images are further 

categorized using the diseases found in the crops. The 

dataset considers only the diseases that are common in 

most of the crops. It containsfungus, the viral and 

bacterial disease affected images. The dataset contains 

a total of 2912 imagesarecollectedfromweb source. 

The data sample of the diseases in fruits and plant leaf 

is shown in Table 4.1. Images of few samples is 

shown in Figure1.6. 80% (2329) Trained data samples 

and 20% (583) Test data samples are splitted using 

K=5 (K-Fold Cross Validation).

 

Clustering Method (K-means) 

Input Image 

Image Preprocessing 

Image Segmentation 

Feature Extraction 

SVM Classifier 

Result Outcomes (Disease Prediction) 

https://tnau.ac.in)/
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Table 4.1 Distribution of Sample Images into Disease Classes 

S. No. Disease Name Sample Found 

1 Alternaria Alternata 708 

2 Anthracnose 896 

3 Bacterial Blight 677 

4 Cercospora Leaf Spot 631 

 

   

(a) (b) (c) 

   

(d) (e) (f) 

  

(g) (h) 

Figure 4.1 (a-h) Experimental Images of Leaf Disease Detection (a)Black Rot Canker(b) Gall 

Midge(c)Gray Mold(d)Leaf Minor(e)Brown Spot(f) Leaf Blast (g) Alternaria Leaf Spot (h) 

Bacterial Blight 

 

4.3 SVM Implementation 

The output quantity higher than the cutoff region is marked as "true," whereas any SVM resulting value lower than 

just the threshold is marked as "false," as indicated in Table 4.2. The binary categorization of pictures is stored in the 

SVM classifier. 

Table 4.2 SVM Binary Classification 
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 Positive (+1) Negative (-1) 

Positive True positive (TP) 
False negative 

(FN) 

Negative False positive (FP) 
True negative 

(TN) 

 

 Recall=TP/ (TP+FN) 

 Precision=TP/ (TP+FP) 

 False alarm = FP/ (FP+TN) 

 Accuracy = (TP+TN)/ (TD+TN+FP+FN) 

The accuracy of the infected area is assessed after k–means classification of segmented areas using machine learning 

methods such as multi-class SVM in SVM Classifier. 

4.4 Steps to Run the Program (Proposed Model) 

Step 1.  

Start MATLAB > OPEN > CHOOSE PATH > RUN M-FILE (Detecting the Region of Infection and Classifying the 

Image). 

 

Step 2.  

The Disease Detection Interface Consist of 6 Segments: 

 Load Image 

 Enhance Contrast 

 Segment Image 

 Classification Result 

 Affected Region % 

 Accuracy % 
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Step 3.  

Load Images from the Data Set of Damage Fruit & Leaf Images to Detect the Disease. 

 

Step 4. 

Enhance Contrast. 
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Step 5. 

Image Segmentation. 

 

 

The segmentation result of the proposed work using K-means are shown using the table 4.3. 

Table 4.3 Segmentation Results 

Methods Applied Input Image 1 Input Image 2 

Input Image 
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LAB Image 

  

L Image 

  

A Image 

  

B Image 

  

K-Means Segmented 

Image 

  

 

Step 6. 

Select Cluster Number for ROI. 

 

Step 7. 

 

Calculation of Affected Area (in %). 
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Step 8. 

Classifying the image into disease with its accuracy. 

 

4.5 Constraints for Performance Evaluation 

The following parameters are used to evaluate the effectiveness of K-Means Clustering Approaches: A measure 

of a quantity's statistical properties, such as its average value or standard deviation or kurtosis or skewness or 

IDM or contrast or correlation or energy or homogeneity. 

1.Mean (mean Average or mean value of array):It returns the average values of the items in an array's various 

dimensions. 

M = mean (A)        Eqn(4.1) 

 

2. Standard deviation: The result s is the square root of an unbiased estimate of the variance of the population 

from which X is picked as long as X is made up of independent, identically distributed individuals. 

SD = std (X)        Eqn(4.2) 



 

International Journal of Trend in Innovative Research (IJTIIR) 

Available Online @ www.ijtiir.com |  ISSN: 2582-0354   
 

Paper ID: IJTIIR125105  @IJTIIR | Volume- 5 | Issue- 1 | February- 2023                                     Page: 55 

where, X is a vector, returns the standard deviation. 

 

3. Entropy: It returns E, a scalar number that represents the entropy of grayscale image I. E= entropy (I), 

Entropy is determined and computed using equation 4.3. 

 Entropy = sum (p.*log(p))      Eqn(4.3) 

 

4. RMS (Root Mean Square): The RMS is described as the Standard Deviation of pixel's intensities. It returns 

the input's root-mean-square (RMS) level, X. 

R = rms(X)        Eqn(4.4) 

 

1. Variance: The variance is commonly used to determine how each pixel differs from its neighbors and to 

categorize pixels into distinct regions. 

 

6. Kurtosis: The sampling kurtosis of X is returned by kurtosis. Kurtosis(x) is indeed the kurtosis of the 

components in the vector x. 

K = kurtosis(X)       Eqn(4.5) 

7. Skewness: It gives you X's skewness. 

z = skewness(X)       Eqn(4.6) 

 

8. Contrast: The formula in equation 4.7 is used to determine contrast, which is a metric of the intensity contrast 

among a pixel and its neighbor over the entire picture. 

    Contrast     Eqn(4.7) 

Range = [0 (size (SGDM, 1)-1) ^2], Contrast is 0 for a contrast image. 

 

9. Correlation: Returns a metric for how closely a pixel is connected to its neighbors throughout the entire 

picture. [-1 1] is the range. Correlation is determined using the equation in equation 4.8 and is either 1 or -1 for a 

fully negatively or positively correlated picture. 

Correlation        Eqn(4.8) 

 

10. Energy: In the SGDM, energy gives the sum of the squared components. [0 1] is the range. 

For a constant picture, the energy is 1. 

  Energy       Eqn(4.9) 

 

11. Homogeneity: Homogeneity yields a value that indicates how near the SGDM's element distribution is to the 

diagonal. [0 1] is the range. 

For a diagonal SGDM, homogeneity is 1.                    

  Homogeneity    =  Eqn(4.10) 

 

 

4.6 Pictures for the Model when Run for Various Test Images 

In this section various images are shown that were taken during the running of the program. It mainly includes 

pictures of clusterification, histogram of selected image with ROI, classification result, ROI % and accuracy of 

classifying the disease. 
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4.6.1 Prediction for Test Sample 1 

Fig 4.2.1 represents the clusters that were formed for the taken input image. 

 

Fig 4.2.1 Clusterification 

 

Fig 4.2.2 represents the histogram for the selected cluster with Region of Infection. 

 

Fig 4.2.2 Histogram 

Fig 4.2.3 represents the region of infection in the leaf, classification result and the accuracy of classifying the 

disease. 
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Fig 4.2.3 Segment ROI 

Disease Classification Result: Alternaria Alternata 

'Affected Region Area is: 16.214 %' 

Fig 4.2.4 shows a pie chart representing the affected region in the sample. 

 

Fig 4.2.4 Pie Chart 

4.6.2 Prediction for Test Sample 2 

Fig 4.3.1 represents the clusters that were formed for the taken input image. 

Healthy Part
83.786%

Affected Region
16.214%

Region of Infection

Healthy Part Affected Region
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Fig 4.3.1 Clusterification 

 

Fig 4.3.2 represents the histogram for the selected cluster with Region of Infection. 

 

Fig 4.3.2 Histogram 

Fig 4.3.3 represents the region of infection in the leaf, classification result and the accuracy of classifying the 

disease. 
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Fig 4.3.3 Segment ROI 

Disease Classification Result: Healthy Leaf 

'Affected Region Area is: None' 

Fig 4.3.4 shows a pie chart representing the affected region in the sample. 

 

Fig 4.3.4 Pie Chart 

4.6.3 Prediction for Test Sample 3 

Fig 4.4.1 represents the clusters that were formed for the taken input image. 

Healthy Part
100%

Region of Infection

Healthy Part Affected Region
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Fig 4.4.1 Clusterification 

 

Fig 4.4.2 represents the histogram for the selected cluster with Region of Infection. 

 

Fig 4.4.2 Histogram 

Fig 4.4.3 represents the region of infection in the leaf, classification result and the accuracy of classifying the 

disease. 
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Fig 4.4.3 Segment ROI 

Disease Classification Result: Anthracnose 

'Affected Region Area is: 15.729' 

 

Fig 4.4.4 shows a pie chart representing the affected region in the sample. 

 

Fig 4.4.4 Pie Chart 

4.6.4 Prediction for Test Sample 4 

Fig 4.5.1 represents the clusters that were formed for the taken input image. 

Healthy Part
84.271%

Affected 
Region

15.729%

Region of Infection

Healthy Part Affected Region
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Fig 4.5.1 Clusterification 

 

Fig 4.5.2 represents the histogram for the selected cluster with Region of Infection. 

 

Fig 4.5.2 Histogram 

Fig 4.5.3 represents the region of infection in the leaf, classification result and the accuracy of classifying the 

disease. 
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Fig 4.5.3 Segment ROI 

Disease Classification Result: Cercospora Leaf Spot 

'Affected Region Area is: 15.0639' 

 

Fig 4.5.4 shows a pie chart representing the affected region in the sample. 

 

Fig 4.5.4 Pie Chart 

4.7 Pics of Various Other Results 

Fig 4.6 represents the region of infection in the leaf, classification result and the accuracy of classifying the 

disease. 

Healthy Part
84.9361%

Affected Region
15.0639%

Region of Infection

Healthy Part Affected Region
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Fig 4.6 Segment ROI 

Disease Classification Result: Alternaria Alternata 

'Affected Region Area is: 15.0062%' 

 

Fig 4.7 represents the region of infection in the leaf, classification result and the accuracy of classifying the 

disease. 

 

Fig 4.7 Segment ROI 

Disease Classification Result: Cercospora Leaf Spot 

'Affected Region Area is: 64.708 %' 

Fig 4.8 represents the region of infection in the leaf, classification result and the accuracy of classifying the 

disease. 

 

Fig 4.8 Segment ROI 
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Disease Classification Result: Alternaria Alternata 

'Affected Region Area is: 33.9051%' 

 

Fig 4.9 represents the region of infection in the leaf, classification result and the accuracy of classifying the 

disease. 

 

Fig 4.9 Segment ROI 

Disease Classification Result: Healthy Fruit 

'Affected Region Area is: None' 

4.8 Experimental Results 

Table 4.4 represents the clustering of test images with the region of infection in it. 

TABLE 4.4 Result Outcome of Feature Extraction (K-means Clustering) 

Fruit/Leaf Disease – Disease and Region of Infection % 

Fruit / Leaf Disease  ROI % 

Fruit 
Alternaria 

Alternata 
15.0062% 

Fruit 
Cercospora Leaf 

Spot 
64.708 % 

Fruit 
Alternaria 

Alternata 
33.9051% 

Fruit Healthy Fruit None 

Leaf 
Cercospora Leaf 

Spot 
15.0639 % 

Leaf Healthy Leaf None 

Leaf Anthracnose 15.729 % 

Leaf 
Alternaria 

Alternata 
16.214 % 

 

In this proposed model the Radial Bias Function (RBF) kernel function parameters C and Γ of SVM has been tuned in 

order to get the better accuracy of classification in the results for all the four different diseases. This is done to reduce 

the overfitting or underfitting of the input data (original image). By doing this in this study the bias and variance in the 
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results have been minimized which helped us to increase the accuracy of classifying a test sample into diseased leaf or 

fruit with particular type of disease. These parameters are called as Binary Cross-Entropy Values as SVM is a binary 

classifier. The range of the parameters is taken 20 and 2-9 for C and Γ. 

The graph in fig 4.10 shows the comparison of various proposed works. 

 

Fig 4.10 Bar Graph of Overall Accuracy of Proposed Model Compared 

with Other Existing Classifiers 

 

CONCLUSION 

It is suggested in this study to determine how much of a 

fruit or plant leaf is damaged, as well as to identify the 

illness in the defective fruit or leaf in the supplied image. 

This function is extremely beneficial to farmers and may 

be used for a variety of purposes. After tweaking the 

parameters of SVM, K-means clustering is employed to 

produce better outcomes in the classification and 

diagnosis of fruit illnesses. In this work, the researchers 

used K-means clustering with SVM to create a system 

that is not only good for identifying fruit or plant leaf 

disease, but also for detecting illnesses in vegetables and 

plants, making it extremely beneficial to the agricultural 

business. Since currently the system is trained using 

Fruit or Plant Leave dataset, the model is trained to 

detect ROI and diseases.  

FUTURE SCOPE 

• To train the system with much more data of various 

other Fruits & plants and diseases to further increase the 

scope of the system.  

• By adding images of many other Fruits & plants, it will 

help in extracting many more features of the plants 

which certainly help in improving the accuracy of the 

system.  

• The users using the system may also contribute to the 

system by capturing different types of fruits or plant leaf 

images which can be added to the dataset.  

• This dataset can be further used to build better models. 

Also, they may be improved in terms of accuracy by 

implementation of better algorithms in the coming 

future.  

• To provide some remedies for crop diseases to user by 

analysing the diseases.  

• This will certainly help the users to avoid such diseases 

in the future. Also, the remedies will help the user to get 

rid of the diseases hence, improving their yield. 

References 

[1] Ajay A. Gurjar and Viraj A. Gulhane, “Disease 

Detection on CottonLeaves by Eigen feature 

Regularization and Extraction Technique”, 

(IJECSCSE 1), vol.1, Issue.1, June 2012, pp.1-4. 

[2] AlexanderA.Doudkin,AlexanderV.Inyutin,Alber

tI.Petrovsky,MaximE. Vatkin “Three Level 

0

10

20

30

40

50

60

70

80

90

100

K-Means
Clustering

SVM
Classification

(Proposed
Model)

K-Means SVM ANN Naïve Bayesian
Classifier

96.66
90.5 89.83

80.45
87

Accuracy Rate %  (Algorithm vs Accuracy)

Accuracy Rate %  (Algorithm vs Accuracy)



 

International Journal of Trend in Innovative Research (IJTIIR) 

Available Online @ www.ijtiir.com |  ISSN: 2582-0354   
 

Paper ID: IJTIIR125105  @IJTIIR | Volume- 5 | Issue- 1 | February- 2023                                     Page: 67 

Neural Network for Data Clusterzation on 

Images of Infected Crop Field,” Journal of 

Research and Applications in Agriculture 

Engineering, vol.52, Issue .1, Jan 2007, pp.1-14 

[3] Jagadeesh D. Pujari, Rajesh Yakkundimath and 

Abdulmunaf S. Byadgi, “Classification of 

Fungal Disease Symptoms affected on Cereals 

using Color Texture Features”, ICICES2014 - S. 

A. Engineering College, Chennai, TamilNadu, 

India J. Geralds, "Sega Ends Production of 

Dreamcast," vnunet.com, para. 2, Jan. 31, 2001 

[4] Al-Hiary. H, Bani-Ahmad, M-Reyalat and M. 

Braik, “Fast and accurate detection and 

classification of plant diseases,” IJCA, vol.17, 

no. 1, March 2011, pp.31-38. 

[5] AnneshaMalakar, Joydeep Mukherjee, “Image 

Clustering using Color Moments, Histogram, 

Edge and K-means Clustering”, International 

Journal of Science and Research (IJSR), India 

Online ISSN: 2319-7064, vol.2, issue 1. January 

2013. 

[6] Anand Kulkarni &Ashavin Patil R. K. 

“Applying image processing technique to detect 

plant diseases,” International Journal of Modern 

Engineering Research (IJMER), Vol. 2, Issue 5, 

Sep-Oct 2012, pp. 3661- 6264. 

[7] AnilK.Jain,FundamentalsofDigitalImageProcessi

ngPrentice-Hall,1989. 

[8] Arati J. Vyavahare, “Canny Based DRLSE 

Algorithm for Segmentation”, International 

Journal of Computer Applications, vol.102, no.7, 

Sept. 2014, pp.1-5. 

[9] Asma Akhtar," Automated Plant Disease 

Analysis (APDA): Performance Comparison of 

Machine Learning Techniques", 11th 

International 

ConferenceonFrontiersofInformationTechnology

,December2013,pp.60- 65. 

[10] Bacterial Blight of cotton” [online]. 

Available:http://agrihunt.com/articles/crop-

diseases/angular-leaf-spot-ofcotton/. 

[11] Bacterial disease in leaf information available 

from:https://www.ipmimages.org/browse/ 

subthumb.cfm?sub=17796 . 

[12] Basvaraj S. Anami, J.D. Pujari, Rajesh 

Yakkundinath, “Identification and classification 

of normal and affected agriculture / horticulture 

producebased on combined color and texture 

feature extraction,” International Journal of 

ComputerApplicationsinEngineering,vol1,Sept2

011, pp.356-360. 

[13] Brendan A. Niemira, William W. Kirk, and 

Jeffrey M. Stein, “ScreenngFor 

LateBlightSusceptibiliyInPotatoTubersByDigital

AnalysisOfCutTuber Surfaces”, Department of 

Botany and Plant Pathology, Michigan State 

University East Lansing, vol.83, no.5, May1999, 

pp.469-473. 

[14] Camargo.A and J. S. Smith, “Image pattern 

classification for the identification of disease-

causing agents in plants,” Comput. 

Electron.Agric., vol. 66, no. 2, May 2009, 

pp.121–125. 

[15] Dang. K, H. Sun, J.P. Chanet, J. Garcia-Vidal, 

J.M. Barcelo-Ordinas, H.L. Shi and K.M. Hou, 

“Wireless Multimedia Sensor Network for Plant 

Disease Detections”, NICST'2103 New 

Information Communication Science and 

Technology for Sustainable Development: 

France-China International Workshop, 

Clermont-Ferrand, France, Sept. 2013,pp.1-7. 

[16] Dewliya. S and Pratibha Singh, “Detection and 

classification for apple fruit 

diseasesusingsupportvectormachineandchaincod

e”,vol.2,Issue4,August 2015, pp.2097–2104. 

[17] Dheeb Al Bashish, Malik Braik and Sulieman 

Bani Ahmad “Detection and classification of 

leaf disease using K-mean based segmentation 

and neural network-based classification,” 

International Technology Journal, vol.10, Issue 

2, 2011, pp. 267-275. 

[18] Di 

Cui,OinZhang,MinzanLi,YoufuZhaoandGlenL.

Hartman,“Detection of soybean rust using a 

multispectral image 

sensor”,Sens&InstrumenQual, Springer 

Link,vol.3,Jan2009,pp.49-56. 

[19] DiaoZhihuo, Wang Huan and Song Yinmao 

“Image segmentation method for cotton mite 

disease based on color feature and area 

threshold,” JATIT, vol.48, Feb 2013,pp.527-533. 

[20] DimitriosMoshou a, Cédric Bravo a, Jonathan 

West b, Stijn Wahlen a, Alastair McCartney b, 

Herman Ramon, “Automatic detection of 

„yellow rust‟ in wheat using reflectance 

measurements and neural networks”, 

ComputersandElectronicsinAgriculture,vol.44,Is

sue.3,Sep2004,pp.173- 188. 

[21] Dipali Majumder, Thangaswamy Rajesh, E. G. 

Suting, AjitDebbarma, “Detection of seed borne 

pathogens in wheat: recent trends”, Central 

Agricultural University, Umiam, Meghalaya, 

AJCS, vol.7, Issue 4, 2013, pp.500-507. 

[22] Fungal disease in leaf available 

from:https://www.stpaulsgarwood.com/powder-

mildew-on-leaves.html. 

[23] Gautam Kaushal, Rajni BalaInternational 

Journal of Advanced Research in Electrical, 

Electronics and Instrumentation Engineering, 

http://agrihunt.com/articles/crop-diseases/angular-leaf-spot-ofcotton/
http://agrihunt.com/articles/crop-diseases/angular-leaf-spot-ofcotton/
http://www.ipmimages.org/browse/subthumb.cfm?sub=17796
http://www.ipmimages.org/browse/subthumb.cfm?sub=17796
http://www.ipmimages.org/browse/subthumb.cfm?sub=17796
http://www.stpaulsgarwood.com/powder-mildew-on-leaves.html
http://www.stpaulsgarwood.com/powder-mildew-on-leaves.html
http://www.stpaulsgarwood.com/powder-mildew-on-leaves.html


 

International Journal of Trend in Innovative Research (IJTIIR) 

Available Online @ www.ijtiir.com |  ISSN: 2582-0354   
 

Paper ID: IJTIIR125105  @IJTIIR | Volume- 5 | Issue- 1 | February- 2023                                     Page: 68 

GLCM and KNN based Algorithm for Plant 

Disease Detection, Vol. 6, Issue 7, July 2017,  

pp.5845-5852. 

[24] Grant Hollaway, Senior Plant Pathologist 

Cereals, “leaf rust of wheat”, Victorian 

Government Department of Environment and 

Primary Industries Melbourne, May 2014, pp.1-

2. 

[25] Groth.DandL.S.U.Agcenter,“RiceDiseaseIdentifi

cationPhotoLink”, November, 2015. 

[26] Gulhane.V.A.&Dr.A.A.Gurjar,“DetectionofDise

asesonCottonLeaves 

anditsPossibleDiagnosis”,(IJIP),vol.5,Issue5,201

1,pp.591-598. 

[27] Haiguang Wang, “Application of Neural 

Networks to Image Recognition of Plant 

Diseases”, International Conference on Systems 

and Informatics (ICSAI 2012), IEEE, June 2012, 

pp.2159-2164. 

[28] Haiguang Wang, “Image Recognition of Plant 

Diseases Based on Principal Component 

Analysis and Neural Networks”, International 

Conference on Natural Computation (ICNC), 

IEEE, May 2012, pp.246-251. 

[29] Heather McNairn, Jiali Shang, Xianfeng Jiao, 

and Catherine Champagne, “The Contribution of 

ALOS PALSAR Multipolarization and 

Polarimetric 

DatatoCropClassification”,IEEETransactionson

GeoScienceandRemote Sensing, vol. 47, no. 12, 

Sep 2009, pp3981-3992, 

[30] Hrushikesh Marathe, PrernaKothe, “Leaf disease 

detection using image 

processingtechnique,”IJERT,vol2,Issue3,March2

013,pp.1-4. 

[31] Hui Li, Ronghua Ji, Jianhua Zhang, Xue Yuan, 

Kaiqun Hu, et al.,” WEB- Based Intelligent 

Diagnosis System for Cotton Diseases Control” 

IFIP Springer-Advances in Information and 

Communication Technology, AICT, 2011, pp. 

483-490. 

[32] HuiqiLi and OpasChutatape, “Automated 

Feature Extraction in Color Retinal Images by 

Model Based Approach”, IEEE Transactions on 

Biomedical Engineering, vol.51, no.2, Feb 2004, 

pp.246-254. 

[33] Ingole, Atul, “Detection and Classification of 

Leaf Disease by Artificial Neural Network” 

International Journal of Technical Research 

Applications, vol.3, Issue 3, June 2015,pp.331-

333. 

[34] Jayme Garcia ArnalBarbedo, “Digital image 

processing techniques for 

detecting,quantifyingandclassifyingplantdiseases

”,BarbedoSpringerPlus, vol. 2, Issue 1, Dec 

2013,pp-1-12. 

[35] JohnA.RichardsandXiupingJia,“RemoteSensing

DigitalAnalysis”,1999, enlarged 

edition,Springer-Verlag, 

[36] JornGorlach, Sandra Volrath, Gertrud Knauf-

Beiter, Georges Hengy, UliBeckhove, Karl-

Heinz Kogel, Michael Oostendorp, Theo Staub, 

Eric Ward, Helmut Kessmann, and John Ryalsai, 

“Benzothiadiazole, a Nove1 Class of lnducers of 

Systemic Acquired BN Resistance, Activates 

Gene Expression and Disease Resistance in 

Wheat”, The Plant Cell, O American Society of 

Plant Physiologists ,vol. 8, Issue.4, April 

1996,pp.629-643. 

[37] Juhua Luo, Wenjiang Huang, Jinling Zhao, 

Jingcheng Zhang and Zhanjiang Zhao, 

“Detecting Aphid Density of Winter Wheat Leaf 

Using Hyper spectral Measurements”, Earth 

Observations And Remote Sensing, vol. 6, No. 

2, April 2013, pp.690-697. 

[38] KaiyiWang,Shuifa Zhang , Zhibin Wang, Zhong 

Qiang Liu and FengYang, “Mobile smart device-

based vegetable disease and insect pest 

recognition 

method”,NationalEngineeringResearchCenterfor

InformationTechnology 

inAgriculture,Beijing,Chinavol.19,no.3,Jul2013,

pp.263-273. 

[39] Kamljot Singh Kailey and Gurjinder Singh 

Sahdra “Content based image retrieval (CBIR) 

for identifying image based plant disease,” 

IJCTA, vol.3, Issue 3, June 2012,pp.1099-1104. 

[40] KiranR.Gavhale,Prof.UjwallaGawande,Mr.Kam

alO.Hajari,“Unhealthy 

RegionofCitrusLeafDetectionUsingImageProces

singTechniques,”IEEE, International Conference 

for Convergence of Technology, Pune, 

April2014, pp.1-6. 

[41] Lung-Jen Wang, “Combined Opportunity Cost 

and Image Classification for Non-Linear Image 

Enhancement”, International Conference on 

Complex, 

Intelligent,andSoftwareIntensiveSystems,IEEEJ

uly2012,pp.135-140. 

[42] Magdy, Ali & Ali, Hassan & Ashraf, Engy 

“Using the Machine learning Gaussian Naive 

Bayes classifier to detect the Cercospora and leaf 

miner diseases in bean” Third student 

conference for innovation and creativity, vol.3, 

no.11, April2018. 

[43] MeeshaPunn,NidhiBhalla,“ClassificationofWhea

tGrainsUsingMachine Algorithms”, International 

Journal of Science and Research, volume 2, 

Issue 8, August 2013, pp.363-366. 



 

International Journal of Trend in Innovative Research (IJTIIR) 

Available Online @ www.ijtiir.com |  ISSN: 2582-0354   
 

Paper ID: IJTIIR125105  @IJTIIR | Volume- 5 | Issue- 1 | February- 2023                                     Page: 69 

[44] Meunkaewjinda, P.Kumsawat, K. 

Attakitmongcol, A. Srikaew, “Grape leaf 

diseasedetectionfromcolorimageryusinghybridint

elligentsystem,”IEEE, International Conference 

on Electrical Engineering/Electronics, 

Computers, Telecommunications, Information 

and Technology, Krabi, Thailand, vol. 5, Issue 8, 

May 2008,pp.513-516. 

[45] Mewes. T, B Waske, J Franke, G Menz, 

“Derivation of Stress Severities In Wheat Form 

Hyper spectral Data Using Support Vector 

Regression”, IEEE, June 2010, pp1-4. 

[46] Mohammad Ei –Helly, Ahmed Rafea, Salwa Ei 

– Gamal And Reda Abd EiWhab, “Integrating 

Diagnostic Expert System With Image 

Processing Via Loosely Coupled Technique,” 

Central Laboratory for Agricultural Expert 

System (CLAES), 2004,pp.1-15. 

[47] Mohanaiah. P, Sathyanarayana. P, GuruKumar. 

L, “Image Texture Feature Extraction using 

GLCM approach”, International Journal of 

Scientific and Research Publications, Volume 3, 

Issue 5, May2013, pp.1-5. 

[48] Monika Jhuria, Ashwani Kumar, 

RushikeshBorse, “Image processing for smart 

farming: Detection of disease and fruit grading,” 

IEEE, International 

ConferenceonImageProcessing,Shimla,Dec2013,

pp.521-526. 

[49] Nurul HidayahTuhid, “A Statistical Approach 

for Orchid Disease Identification using RGB 

Color”, IEEE Control and System Graduate 

Research Colloquium (ICSGRC), IEEE, July 

2012,pp.382-385. 

[50] Panagiotis Tzionas, Stelios E. Papadakis and 

Dimitris Manolaki, “Plant leaves classification 

based on morphological feature and fuzzy 

surface selection technique,” International 

Conference on Technology and Automation 

ICTA`05, Thessaloniki, Greece, Jan 2005pp.1-6.

 

 

 

 

 

 

 


