
             Journal of Image Processing and Artificial Intelligence  

Volume 2 Issue 3 

 

 
  

1                      Page 1-6 © MAT Journals 2016. All Rights Reserved 

 

 

 

Survey on Leaf Disease Detection and Grading using Artificial                                                                                                           

Neural Network (ANN) and Fuzzy Logic 
  

Rahul S. Phadatare, Sanjay S. Pawar 

Department of E&TC Engineering, B.V.C.O.E., Kolhapur, 

 Maharashtra, India 

 

E-mail: phadatarerahul@gmail.com

                                              

                                                              Abstract 

 

 

                

In Horticulture, leaf sicknesses have become a difficult as it can bring about noteworthy reduction 

in both quality what is more, amount of agrarian yields. Therefore, robotized acknowledgment of 

maladies on leaves assumes a vital part in farming segment. This paper bestows a straightforward 

and computationally capable strategy utilized for leaf infection distinguishing proof and reviewing 

utilizing advanced picture handling and machine vision innovation. The proposed framework is 

partitioned into two stages, in first stage the plant is perceived on the premise of the elements of 

leaf, it incorporates pre-handling of leaf pictures, and highlight extraction taken after by 

Counterfeit Neural System based preparing and arrangement for acknowledgment of leaf. In 

second stage the infection present in the leaf is arranged, this procedure incorporates K-Implies 

based division of abandoned range, highlight extraction of abandoned bit and the ANN based 

grouping of malady. At that point the infection reviewing is done on the premise of the measure of 

infection present in the leaf. 
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INTRODUCTION 

In Horticulture part plants or yield development 

have seen quick advancement in both the quality 

and amount of nourishment generation, 

notwithstanding, the nearness of vermin and 

ailments on trims particularly on leaves has 

prevented the nature of rural products. In the 

event that the nearness of irritations on products 

and clears out is not checked appropriately and 

the auspicious arrangement is not gave at that 

point the quality and amount of nourishment 

creation will be decreased, which results in 

upsurge in neediness, nourishment frailty also, 

the death rate. This extreme impact can 

exasperate any country's economy particularly 

of those where 75% of the tenants depend on the 

items from the farming area for their job and 

continuance. One of the real issues for 

agriculturists is to diminish or destroy the 

development of nuisances influencing crop 

yields. A vermin is a life form that spreads 

malady, causes harm or is a disturbance. The 

most successive bugs that influence plants are 

aphids, growth, gnats, flies, thrips, slugs, snails, 

bugs and caterpillars. Bugs lead to sporadic 

episodes of ailments, which lead to starvation 

and sustenance deficiency [1, 2]. 

 

As indicated by H. Al-Hiary et al. in the greater 

part of the nations ranchers are utilized to 

distinguish bothers physically through their 

perception of bare eyes, which requires 

consistent checking of the product stems and 

leaves, which is a troublesome, work serious, 

off base and costly errand for substantial 

homesteads. Further, the early recognition of 

illnesses on plants is truly required as a little 
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number of infected leaves can spread the 

contamination to the entire cluster of leafy foods 

and in this way influences further capacity and 

offers of horticulture items [3, 4]. This impact of 

plant sicknesses are extremely dangerous as a 

ton of agriculturists were debilitated to the point 

where some chosen to surrender the work of 

harvest development. There is in this manner a 

need to distinguish these infections at an early 

or predominant stage and propose arrangements 

so that most extreme damages can be 

maintained a strategic distance from to build 

crop yields. Advanced picture handling 

procedures has found various applications in 

different fields, for example, restorative imaging, 

remote detecting, mechanical assessment and 

agrarian preparing and so forth. In the field of 

farming advanced picture preparing strategies 

have been built up as a compelling means for 

investigating purposes in different horticultural 

applications like plant acknowledgment, crop 

yield estimation, soil quality estimation and so 

forth with the presence of enormous volume of 

plant species and their utilization in different 

fields, the nature of farming items has turned 

into a noteworthy issue in farming segment. 

Picture handling strategy, for example, machine 

vision framework has been ended up being a 

successful mechanized system. Picture handling 

based misleadingly smart PC vision strategies 

can diminish the computational time and 

accordingly, the computerized leaf sickness 

identification can be made much quicker [5]. All 

together for better comprehension of the further 

investigations of the issue zone, it is crucial to 

have a thought regarding some essential ideas 

like accuracy agribusiness, PC vision innovation, 

delicate figuring methods and the requirement 

for a robotized framework for leaf infection 

identification and so on. A brief presentation of 

these ideas is clarified in the following area. 

 

Accuracy Agribusiness   

Horticultural generation framework is an after 

effect of a thick cooperation of seed, soil, water 

and agro-chemicals which incorporates 

composts and so on. Accordingly, a proper 

administration of every one of these inputs is 

vital for such a complex framework. The 

fundamental point of any rural firm is to 

diminish the info costs, minimization of 

working time, to get moved forward crop yield, 

to enhance the nature of product, to support up 

benefit edge and to contend in residential and 

worldwide markets. Precision agriculture is a 

managing philosophy for recognizing, analysing 

and managing inconsistency within fields for the 

best possible productivity, sustainability and 

fortification of the agricultural landscapes and 

its resources [6, 7]. 

 

Camera Technique 

It is a field that includes methodologies for 

acquisition, processing, analyses, and then 

understanding images in order to produce 

various kinds of information from those images, 

e.g., in the form of decisions and conclusions. 

Basically it is the creation of specific and 

significant explanations and portrayal of 

physical objects from images [8, 9]. 

 

Need of Automated Technology in 

Agriculture 

In the current scenario, plant pathologists 

mostly rely on manual eye prediction techniques 

for detecting, recognizing and grading of 

diseases on plants. This type of technique for 

grading is very time taking but also not practical 

sometimes. Moreover, there are issues with the 

efficiency and precision of manual grading 

system since the results are not accurate and 

precise and also some times this expert advice 

of pathologist is not reasonably priced and is not 

timely accessible to farmer. Computerized 

Picture handling based manufactured PC vision 

systems alongside available correspondence 

system can adjust the circumstance of accepting 

a specialist direction well inside time and at a 

sensible expense. Subsequently, having a strong 

computerized infection location system 

encourages a quick, predictable and 

advantageous method for identifying leaf 

ailments on plants. In the following segment 

some beforehand created frameworks for 

mechanized leaf infection identification are 

broke down [10].  
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LITERATURE REVIEW 

The issue of recognition of leaf illnesses and the 

sum of sicknesses in them has for some time 

been an issue of worry in agribusiness part for 

yield quality administration. Till date, numerous 

explores have been completed for creating 

various leaf infection identification frameworks 

utilizing PC vision and picture handling 

strategies. Visual ID of sicknesses on leaves is 

work requesting, less exact and should be 

possible for little districts as it were [11]. Thus, 

the mechanized recognition of illnesses in plants 

is a critical exploration subject as it might give 

focal points in administering expansive fields of 

yields. Some officially created frameworks in 

the issue range are clarified underneath: 

 

R. Pydipati et al.  offered calculations which 

were based on picture handling with the end 

goal of highlight extraction and arrangement. 

Shading co-event procedure was utilized for 

extricating highlights, which utilizes both the 

shading and composition of a picture to draw 

one of kind elements of the info picture. 

However, there are essential downsides to this 

strategy. Firstly, the capacity of segregation of 

the shading histogram is to a great extent 

subordinate upon the determination of the 

strategy utilized for quantization of shading and 

also upon the extent of the shading codebook. 

Furthermore, the histogram representation for 

the greater part of the genuine pictures is 

extremely pitiful, and in this way powerful and 

exact. 

 

Santanu Phadikar et al.  clarified a framework in 

paper for discovery of ailments taking into 

reference different ailments in rice plants. 

Picture developing and division procedures 

were used to recognize unhealthy segments in 

the plants. In this components of the pictures 

were separated utilizing Zooming calculations. 

Self Organize Map (SOM) neural system is used 

for grouping of the ailing rice takes off. The 

burden of this procedure is that when the picture 

gets zoomed, the yield is extremely hazy at 

times. Likewise, the outcomes can be moved 

forward outwardly and also quantitatively.  

 

Shen Weizheng, et al.  has played out a picture 

preparing based strategy for reviewing the leaf 

spot illness in plant clears out. They played out 

an investigation on all the affecting elements 

that were available during the time spent 

division. Otsu Technique was utilized to 

fragment the leaf areas. In the HSI shading 

framework, H segment was decided for division 

of the ailing spot. Further Sobel administrator 

was taken into capacity keeping in mind the end 

goal to analyze the edges of the malady spots. 

At last, evaluating was finished by assessing the 

remainder of the infected locale and leaf zones.  

 

A. Meunkaewjinda et al.  spoke to illness 

identification in grapes utilizing cross breed 

astute framework as a part of which the 

infections in leaves of plants are evaluated by 

computing the remainder of ailing zone and the 

leaf region. Self-sorting out maps back 

proliferation neural systems was utilized by 

them for perceiving the shades of the grape 

leaves that were utilized to fragment he pixels of 

the grape leaf inside the whole picture. After 

that illness division is performed. Gabor wavelet 

is then utilized to channel the divided picture 

with a specific end goal to break down the 

shading components of the leaf. After that 

bolster vector machines are connected to order 

the distinctive sorts of illnesses in grape takes 

off. In this strategy the Division was great 

enough as it experienced the constraint of 

extraction of uncertain shading pixels from the 

foundation of the picture. With the use of back 

spread neural system, there is a failure to know 

how to exactly and precisely create a 

discretionary mapping method. Stephen Group 

Wu - put into practice a leaf acknowledgment 

calculation utilizing effortlessly removed 

components and very proficient calculations for 

acknowledgment reason. A Probabilistic Neural 

Network (PNN) was utilized for 

acknowledgment of plant takes off. In this, 

different elements are mined and handled by 

which go about as a contribution to PNN. The 

downsides of this method were that precision of 
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acknowledgment watched was 90% and the 

elements removed were not up to the imprint.  

 

Xu Pengyun et al.  introduced a method for 

checking plant infections that were brought on 

by spores. The shaded pictures is firstly changed 

over into dark scale picture so in request to 

dissect and prepare however histogram era, the 

dark level revision, picture highlight extraction, 

picture honing et cetera. Also with a specific 

end goal to evacuate the parts of the picture 

having low recurrence, the edges of the 

grayscale picture is improving utilizing Middle 

Channel and watchful edge calculation. In the 

wake of thresholding, morphological highlights 

like expansion, disintegration, opening and so 

forth are connected on the paired picture 

got .The disadvantages for this system were that 

preparing time gives off an impression of being 

high and there likewise exists varieties in the 

span of spores. 

SYSTEM IMPLEMENTATION 

The proposed approach goes for building up a 

framework for programmed leaf 

acknowledgment and leaf illness reviewing for 

different leaves of the plants. For 

experimentation reason, Maple and Hydrangea 

leaves are considered having two sorts of 

illnesses, in particular, Leaf Spot and Leaf Sear. 

The proposed system is appeared in Figure 1.  

 

 

 

 

 

 

 

 

 

The proposed framework has been characterized 
into two stages:-  

 

 
Fig. 1: Methodology of Proposed System. 

 

 Picture Acquisition  

Picture Acquisition implies obtaining a picture 

by method for camera from any genuine scene. 

In this day and age, regularly utilized strategy 

for this is photography by advanced camera. 

However, different strategies can likewise be 

utilized. In this anticipate, there will be a 

predefined registry through which the pictures 

will be brought and the calculation will be 

prepared and tried.  

 

Picture Pre-Processing  

Picture Pre-preparing implies taking a shot at 

pictures keeping in mind the end goal to change 

over it in a reasonable structure on which the 

calculation can be prepared and tried upon. In 

this period of our cycle, the caught pictures will 

be edited and be resized with the goal that it can 

be successfully tried. In Digital picture handling, 

PC calculations are connected to execute picture 

preparing on advanced pictures.  
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Pre-handling comprises of numerous procedures 

that incorporate:-  

• Resize Image.  

• Filter Image. 

 

Highlight Extraction  

Extraction of elements of a picture is a property 

in picture preparing where the significant credits 

which must be dissected are removed. For 

perceiving the leaf sickness to which the leaf 

has a place number of components have been 

extricated from the leaves of which a few leaves 

would be considered for preparing the 

framework and a few leaves would be utilized 

for testing the framework. Then again, a few 

elements of the GLCM framework (counting 

difference, homogeneity, and relationship) have 

been figured for distinguishing the kind of 

ailment in the plant leaf and further evaluating it. 

Therefore, an element document is being made 

which is being sent to the ANN tool kit for 

preparing.  

 

Simulated Neural Network based Preparing  

The simulated neural system gives usefulness to 

planning complex frameworks of nonlinear 

nature that can't be displayed effortlessly 

utilizing a shut structure condition. Once the 

element record is made and yield estimations of 

the pictures are chosen, then the framework can 

be prepared utilizing neural system.  

 

Testing Stage and Classification  

In testing stage the test picture are taken which 

are pre-prepared and there components are 

removed as like preparing picture. Further the 

order is finished by taking the contribution from 

Trained Neural Network.  

 

All Out Leaf Area (AT) and Diseased Area 

(AD) Calculation  

K-implies division is utilized for gathering 

comparative pixels of a picture. It is a clear and 

quick approach. In k-implies, k no. of bunches 

is produced from the information pictures. RGB 

space is changed over into L*a*b space where L 

is Luminosity and a*b are the shading space. 

The first information picture which was resized 

amid pre processing is changed into a double 

picture. For ascertaining the aggregate leaf zone 

(AT), aggregate no. of on pixels in this picture 

are considered. Further, to calculate the 

unhealthy territory (AD), the groups framed 

after the shading picture division containing the 

ailing spots are considered. G. Rate Infection (P) 

Calculation After computation of the aggregate 

leaf range (AT) and the ailing territory (AD) of 

the leaf, the rate disease (P) is figured by 

utilizing the Equation P= (AD/AT) *100  

 

Reviewing utilizing Fuzzy Logic Toolbox  

In the wake of figuring the rate contamination in 

the sick leaf, the outcome will be reviewed 

utilizing fluffy rationale tool compartment 

taking into account distinctive classes as given 

beneath: 

 

Table 1: Grading Scale for Diseased Leaves. 

 

On the reason of Table 1, a Fuzzy Inference 

System (FIS) has been confined to audit the leaf 

ailments into different classes. For this FIS, rate 

defilement is the data variable likewise, Class is 

the yield variable. The variables are described 

using the Triangular enlistment limits and five 

soft models are set for assessing reason. 

 

Class Risk Percentage 

Infection 

A Very Low Risk Up to 1% 

B Low Risk Between 1% - 

15% 

C Medium Risk Between 15% -

30% 

D High Risk Between 30% - 

50% 

E Very High Risk Between 50% -

100% 
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CONCLUSION  

In the present situation it is imperative to have a 

set up methodology for evaluating the 

imperfections on the plant leaves naturally. For 

this a framework in view of Machine Vision 

Innovation and Artificial Neural Network (ANN) 

is of incredible use for consequently recognizing 

the leaf plant and for leaf malady identification 

and evaluating. These frameworks are going to 

be exceptionally useful for agriculturist since it 

is productive than the manual strategy. The 

proposed framework utilizes Euclidean 

separation strategy and K implies grouping 

system for division of picture to section the leaf 

rangE, infection zone and foundation zone of the 

information leaf picture keeping in mind the end 

goal to figure the rate disease of the ailment in 

the leaf and to review them into different classes. 

These frameworks can be utilized to supplant 

the manual leaf acknowledgment procedure and 

can be utilized by farming specialists in 

distinguishing right pesticide and its amount to 

overcome the issue in a proficient and 

compelling way. 
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