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Abstract— Plants is the heart of an agriculture field and it’s 

become an important source of energy as well as financial 

income. The leaves of a plant provides the most important 

information or data which provides us to know which type of 

plant it is and which type of disease is infected on that leaf. 

Detecting diseases on leaf of plant at early stages gives 

strength to overcome it and treat it appropriately by providing 

the details to the farmer that which prevention action should 

be taken. The purpose of this paper is to discuss and evaluate 

the algorithms and different techniques that are used for plant 

leaf disease detection. After analyzing these different 

techniques as well as different algorithms, and identifying 

their limitations, we conclude with several promising 

directions for future research. 
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I. INTRODUCTION 

India is an agricultural country and the position of any 

country in the world depends on its agricultural production. 

In India the farmers have wide variety to select their plant for 

cultivation to produce maximum yield depending on 

environment available. Then also the production gets affected 

by diseases of the crop. The diseases of the plant are caused 

by pathogens, insufficiency of nutrients, fungus etc. 

Detecting diseases at early stages enables to overcome it and 

treat it appropriately. For this an expert is required for 

identifying the disease, describe the method of treatment and 

protection. Identifying the plant disease is not easy task. It 

requires experience and knowledge of plants and their 

diseases. It also requires correct result in describing the 

symptoms of plant diseases. A person can depend on a system 

which has experience and knowledge, called an Expert 

System. An expert system can be: 

 Agricultural advisor 

 An excellent farmers 

 Electronic or Computerized expert system 

 An excellent farmer precisely catches the change of 

the crops in the growing process and they manage the 

cultivation in proportion to the change in order to cultivate 

the agricultural products of high quality. If farmers decide to 

take advice from agricultural expert regarding the treatment 

of incidence of pest /disease/trait to their crop/plant in order 

to increase the crop productivity then he may face following 

situations: 

 Sometimes they have to go long distances for 

approaching the expert. 

 Expert may not be present at that time even though they 

go long distances. 

 Sometimes, the expert whom a farmer contacts, may not 

be present in that location to give opinion to the farmer 

with the information and knowledge. 

 In this quest the expert advice is very costly and time 

consuming. Electronic expert systems enable farmers in 

identifying type of diseases; making the right decision and 

selecting the proper treatment. The expert systems are smart 

computer programs that are capable of serving solutions or 

suggestion related to specific problems in given area. One of 

the advantages of using Electronicexpert systems is its 

capability to reduce the information that users need to 

process, reduce personnel costs and increase throughput. 

Expert system performs work more consistently than human 

experts. 

A. Various Types of Leaf Spot Diseases: 

1) Plant Diseases- Fundamentals 

In the field of crop production, plant disease is a significant 

factor that degrades the eminence and quantity of the plants. 

The common approach followed in plant diseases are the 

classification and detection model. Both the classification and 

detection model are widely studied by the Engineering and IT 

fields. 

2) Bacterial Diseases 

A bacterial disease is generally referred as the “Bacterial leaf 

spot”. It is initiated as the small, yellowgreen lesions on 

young leaves which usually seen as deformed and twisted, or 

as dark, water-soaked, greasy - appearing lesions on older 

foliage. 

3) Viral Diseases 

All viral disease presents some degree of reduction in 

production and the life of virus infected plants is usually 

short. The most available symptoms of virus-infected plants 

are frequently appearing on the leaves, but some virus may 

cause on the leaves, fruits and roots. The Viral disease is very 

difficult to analyze. Leaves are seen as wrinkled, curled and 

growth may be undersized due to the virus. 

4) Fungal Diseases 

Fungal disease can influence the Contaminated seed, soil, 

yield, weeds and spread by wind and water. In the 

introductory organize it shows up on lower or more seasoned 

clears out as water-soaked, gray-green spots. Afterward these 

spots are obscure and at that point white fungal development 

spread on the undersides. In wool buildup yellow to white 

streak on the upper surfaces of more seasoned clears out 

happens. It spreads outward on the leaf surface causing it to 

turn yellow. 

 
Fig. 1: Spots on Leaf 
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II. LITERATURE REVIEW 

“Dixit EktaGajanan, GavitGayatri Shankar, 

GodeVidyaKeshav” et al The expert systems that have been 

proposed in the literature are often based on facts described 

by the user or image processing of plant photos invisible, 

infrared, light etc. The recognition of a disease canoften be 

based on symptoms like lesions or spots in variousparts of a 

plant. The color, area and the number of these spots can 

determine to a great extent the disease that has mortified a 

plant. Higher cost molecular analyses and tests can follow if 

necessary. This application can easily be extended for 

different plant diseases and different smart phone platforms. 

 “TejaswiniDevram, KomalHausalmal, PranjalArote 

and Juby Thomas” et al. A smart phone application for plant 

disease recognition will be presented. It is based on image 

processing that analyzes the color features of the spots in 

plant leaf. The algorithm that we would be using helps in 

identifying the presence of diseases by observing the visual 

symptoms seen on the leaf of the plant. 

 “Saradhambal.G, Dhivya.R, Latha.S, R.Rajesh” et 

al this paper is used to explore the leaf disease prediction at 

an untimely action. They have proposed an enhanced k-mean 

clustering algorithm to predict the infected area of the leaves. 

A color based segmentation model is defined to segment the 

infected region and placing it to its relevant classes. 

Experimental analyses were done on samples images in terms 

of time complexity and the area of infected region. Plant 

diseases can be detected by image processing technique. 

Disease detection involves steps like image acquisition, 

image pre-processing, image segmentation, feature extraction 

and classification. This project is used to detect the plant 

diseases and provide solutions to recover from the disease. It 

shows the affected part of the leaf in percentage. They 

planned to design our project with voice navigation system, 

so a person with lesser expertise in software should also be 

able to use it easily. 

 “Prof. H.M. Deshmukh, Jadhav Sanjivani, Lohar 

Utkarsha, Bhagat Madhuri, Salunke Shubhangi” et al Based 

on the analysis, gray scale images are easy to process and 

implement. They have better clarity and suited for analysis 

than RGB images. Histogram equalization is used to enhance 

the contrast of the images and provides clear image to human 

eyes. So, these types of images will be used to analyze and 

diagnosis the plant leaves diseases and determines the 

diseases level of the plant leaves. Mobile phone has become 

available at the grass-root level providing different social and 

economic benefit. The aim of this proposal was to develop a 

user friendly automated system for the farmers that will 

helpthem in determining detection diseases of leaves 

withoutbringing an expert to the field. 

 SumitNema, Bharat Mishra, Mamta Lambert,  et al 

This paper presents, a review on different technologies of leaf 

disease detection using image processing approach and 

classified them based on the type of analysis tool and 

applications. Almost, fundamental technologies used in leaf 

disease detection system are critically reviewed and discussed 

in brief; comparison of available approaches are examined 

and presented. The main issues and challenges in leaf 

diseases detection are underlined. 

III. EXISTING SYSTEM 

Due to globalization the climate is changing which directly 

affects crops health and crop productivity is reduced and 

these results into farmers strike and prices of vegetables are 

rapidly increases and many other problems. To increase yield 

and to maintain quality of food, therefore it is important to 

detect disease on crop at an early stage which is not possible 

in case of manual monitoring. In the rural area the farmer can 

detects the leaf disease only seeing the plant leaf. But the 

issue is that the plant leaf disease does not detect in early 

stage. There are many existing systems which used for leaf 

disease detection using different algorithm. Some systems 

classify the leaf image using image classification algorithm 

CNN. It can automatically detect and recognizes disease 

based on extracted features at each convolution layer. 

 
Fig. 2: Existing System 

 Disease identification involves the steps like image 

loading, image pre-processing, image segmentation, feature 

extraction and classification. Image processing techniques 

could be applied on various applications as follows: 

1) To detect plant leaf, stem, and fruit diseases. 

2) To quantify affected area by disease. 

3) Finding the boundaries of the affected area. 

4) Used to determine the color of the affected area. 

5) Determining size & shape of fruits. 

Techniques Description Advantages Disadvantages 

K-Nearest 

Neighboring 

Calculate the minimum 

distance between the points. 

Easy to implement and 

quite good in result. 

Slow learner, not robust to the noise data in 

large training example. 

Super Vector 

Machine (SVM) 

IT Construct Hyper plane in 

infinite dimensional space. 

Prediction accuracy is 

high, robust working 

when training example 

contains errors. 

Involve long training time, difficult to 

understand learned function. Large no.  of  

support  vectors  used from  the  training  

set  to  perform classification task. 
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Fuzzy Logic 

Use membership function to 

convert real world data 

value to membership degree. 

High  speed,  preferable 

in limited precision I 

Dimensionality (Large no.  The features), 

Poor performance. 

Artificial Neural 

Network (ANN) 

Multilayer Perception is 

basic form of ANN that 

updates the weight through 

basic propagation. 

Good potential with 

ability to detect plant leaf 

disease. 

Require more time. 

Table 1: Disease Classification Techniques 

A. Algorithm That May Used 

1) Classification Algorithm 

1) Step 1: start 

2) Step 2: acquire the leaf image 

3) Step 3: convert color image to gray scale 

4) Step 4: convert gray scale to binary 

5) Step 5: count number of pixels in the leaf vicinity 

6) Step 6: multiply pixel count with one pixel value 

7) Step 7: compare with database image 

8) Step 8: Stop 

2) Image Processing Techniques 

1) Step 1: Shows the input image. 

2) Step 2: On the input image color transformation structure 

is performed. 

3) Step 3: Analysis specific threshold value. 

4) Step 4: Then the R, G, B components are mapped to the 

threshold image. 

5) Step 5: Compare with DB. 

6) Step 6: Stop 

IV. TECHNOLOGIES USE 

A. Android 

 Android is more a software stack rather than an operating 

system for mobile devices, the software stack Constitute 

of a middle ware, OS and applications key applications. 

 The Android SDK provides the APIs and tools necessary 

to initiate the Developing the applications on android 

using java. 

V. ADVANTAGES 

 Fully Automatic. 

 Notification to the farmers via SMS. 

 Mobile cameras are used for capturing the diseased leaf 

image. 

VI. CONCLUSION 

The main approach of the expert system is to recognize the 

diseases on different plant in agriculture environment where 

Speed and accuracy are the main characteristics of disease 

detection. Hence, the extension of this work will review all 

above mentioned techniques and methods we can conclude 

that there are number of ways by which we can detect disease 

of plants. Each has some advantages as well as limitations. 

Therefore, there is scope of improvement in the existing 

research. Image processing is a technique which helps to 

improve all existing research and which gives fast and 

accurate result of plant diseases. 
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