[Deshpande, 2(2): Feb., 2013] ISSN: 2277-9655

| JESRT

INTERNATIONAL JOURNAL OF ENGINEERING SCIENCES & RESEARCH
TECHNOLOGY
Fuzzy Logic Based System To Grade Pomegranate L eaf Disease
Tejal Deshpande %, Sharmila Sengupta?®, K.S.Raghuvanshi®
"'Department of Electronics and Telecomunicz, Vivekanand Institute of TechnolocMumbai, India

“Assistant Professor, Department of Computer EnggRanand Institute of Technology,umbai, India
*Associate professpbDepartment of Plant Pathology, M.P.K.V, Rahindie
tejalpd@outlook.com

Abstract
Present paper is an attempt to automatically gtheeéBacterial Blight disease on the leaf of a Paweate plant
This innovative technique would be a boon to mamy would have ilot of advantages over the traditional metl
of grading. There has been a an enormous chartge mindset and the effort put down by the agrigaltindustry
by adapting to the current trends & technologigsefg. using Precision Agriculture. Predy, plant pathologist:
follow a tedious technique that mainly relies orketh eye prediction and a disease scoring scaleadegthe
disease. Manual grading is not only time consunbiagalso does not give precise results. Hence uhet pape
proposs an image processing methodology to deal with @inthe main issues of plant pathology i.e dise
grading by employing Fuzzy Logic. The results arevpd to be accurate and satisfactory in cont@mshanual
grading and hopefully take a strong leagward in establishing itself in the market as on¢hef most efficient an

effective process.
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I ntroduction

Plant diseases can cause significant reductio
crops and lead to poor quality of agricult.
products[2]. Research in agriculture is aimed tals.
increase of productivity and food quality at recdi
expenditure and with increased profit [2]. Althot
there is an industrial recognized correspont
standard to grade the leaf spot disez-8], the naked
eye observation method is mainly adopted in
production practice. With the advent of n
technologies and superior techniques, adoptinget
means wuld indeed help this sector to outperforn
the coming days. Precision agriculture aims
optimize fieldlevel management and also provi
farmers with a wealth of information to build ug
record of their farm; improve decisianaking; foster
greater traceability; enhance marketing of fa
products; enhance the inherent quality of fi
products.

Grading of the samples is a daunting task, onde
major reasons being the difference of pers
knowledge and practical experience, the s
samples are classified into different grades
different experts. Therefore, the result is usu
subjectiveand it is impossible to measure the dise
severity precisely as the outcomes may vary
could be misleading. The diseases thatg
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pomegranate plant are bacterial blight (Xanthom¢
axonopodis pv punicae), antracnoseColletotrichum
gloeosporoides) and wilt complex ceratocystis
fimbriata), the major one being bacterial blig

Present Grading Method: Manual Grading
Plants are bound to have diseases. The infectets
are diagnosed and treatment is suggested to cel
disease. To treat the disease chemical pesticide
used. Pesticides are substances or mixture
substances intended for preventing, destroy
repelling or mitigating any pest. Chemicals
continually becoming a more intricate pof modern
society. The rampant use of these chemicals, ui
the adage, “if little is good, a lot more will better”
has played havoc with human ealso on agricultural
products.Use of these toxic chemicals can only
minimised when the disease is identified accure
along with the stage in which the disease is olest
Presently, a disease scoring scale is used byldiné
pathologists to grade the dise. This is shown
Table 1.

Per cent Infection Disease Grade
0-0.999 0
1-5.999 1

6-15.999 2
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16-25.999
26-35.999
36-45.999
46-55.999
56-65.999
66-75.999
76-100
Tablel: Disease scoring scale for pomegranate

O oNlo|o|Mw

leaves

From the table 1, it is observed that the gradthef
disease is assigned based on the percent-infaaion

if the infection percent is about 7 then the grade

Grid paper analysis is presently used to calculate
percent-infection. The main disadvantages of using
this method are that it is time consuming and borde
of repetitive tasks. To add to the list since human
intervention is involved, it is prone to errors afnian
area of concern.

Due to the ill effects of these methods, presepepa
suggests a solution to overcome the problems.
Machine vision is one such way to grade the disease
which can be a boon to the agronomists.

Approach

The proposed method presents a system that will
grade the disease of pomegranate leaves.

The flow chart of the process is presented in &glr
The system is divided into the following steps: (1)
Image acquisition (2) Image Pre-processing (3) €olo
image segmentation (4) Calculating And A, (5)
Disease grading by Fuzzy Logic.

I mage acquisition

The first stage of any vision system is the image
acquisition stage.

The digitization and storage of an image is refikas

the image acquisition. After the image has been
obtained, various methods of processing can be
applied to the image to perform the many different
vision tasks required today. However, if the image
has not been acquired satisfactorily then the dd#dn
tasks may not be achievable, even with the aid of
some form of image enhancement.

All the images are saved in the JPEG format. For
the purpose of image acquisition, author has wsite
and captured images from several pomegranate farms
in Rahuri, Ahmednagar district , Maharashtra, India

I mage Pre-processing

Preprocessing images commonly involves removing
low-frequency background noise, normalizing the
intensity of the individual particles images, renmgy
reflections, and masking portions of images[1].
Image preprocessing is the technique of enhancing
data images prior to computational processing.
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Image processing is a form of signal processing for
which the input is an image, such as a photograph o
video frame; the output of image processing may be
either an image or a set of characteristics or
parameters related to the image[1].

Preprocessing uses the techniques such as image
resize, filtering, segmentation, cropping, etc.

Initially, captured images are resized to a fixed
resolution so as to utilize the storage capacityoor
reduce the computational burden in the later
processing. Noise is inevitable during image
acquisition or transmission[1]. Noise would disturb
the segmentation and the feature extraction ofdise
spots. So they must be removed or weakened before
any further image analysis by applying an appraderia
image filtering operation. In the present work,heut

has considered Gaussian filter to filter out thgui
images.

I mage segmentation

Image segmentationrefers to the process of
partitioning the digital image into its constituent
regions or objects so as to change the represamtati
of the image into something that is more meaningful
and easier to analyze. The level to which the
partitioning is carried depends on the problem f¢ein
solved i.e. segmentation should stop when the tbjec
of interest in an application have been isolatddIfb

the current work, the very purpose of segmentation
to identify regions in the image that are likely to
qualify as diseased regions. There are various
techniques for image segmentationK-means
clustering method has been used in the present work
to carry out segmentation. K-Means Clustering is a
method of cluster analysis which aims to partition
observations intok mutually exclusive clusters in
which each observation belongs to the cluster with
the nearest mean.

When the segmentation is completed, one of the
clusters contains the diseased spots being extracte
This image is saved and considered for calculating
Ap

Calculating At and Ap

In image processing terminology area of a binary
image is the total number ofn pixels in the
image[1]. Hence, the original resized image is
converted to binary image such that the pixels
corresponding to the leaf image ase. From this
image total leaf area ¢Ais calculated. Similarly, the
output image from color image segmentation,
containing the disease spots, is used to calctdsé
disease area A[1].

Disease grading by Fuzzy L ogic
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Once A and A, are known, the perce-infection

(PI) is calculated by applying the formula (

Pl= (Ap/ A7) *100 ... (1)

Now that, the Grade of the disease has tc

determined from PIl. , Fuzzy Logic has b

employed for this purpose.

FlowChart of the complete Procesg[1] isshown in figure
1

Flowchart :
CALCULATE TOTAL
DISEASE AREA (As)
CONVERT TO BfwW
IMAGE
CAPTURE DISEASED
LEAF IMAGE l
CALCULATE TOTAL LEAF
l AREA (47)
IMAGE RESIZE l
l PERCENT INFECTIOMN
Pi=[Ac/ A-)*100
IMAGE FILTERING l
l DISEASE GRADING BY
COLOR IMAGE FUZZY LOGIC
SEGMENTATION l
l DISEASE GRADE
DISEASE SPOTS BEING
EXTRACTED v
l STOP

©

Figurel: Flowchart of the process
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Result And Analysis

I mage acquisition

Figure 2 shows the images of pomegranate
diseased by Bacterial Blight.

Sample 4

Figure 2: samples of L eaf Diseased by
Bacterial Blight

I mage Pre-processing

Resize

Sample 1 The image is resized to a resolution ¢
[250 300].

Filtering

Gaussian filters are used to remove r

Color Image Segmentation

K-means segmentation algorithm requires user
select the value ‘k’. The correct choice of k iseal
ambiguous. Increasing k will always reduce

amount of error in the resulting clustering, to

extreme case of zero error if each data poir
congdered its own cluster (i.e., when k equals
number of data points, n). Intuitively then, 1
optimal choice of k will strike a balance betwe
maximum compression of the data using a si
cluster, and maximum accuracy by assigning ¢
data point to its own cluster.

After some trial and error method, for the curr
work, value of K is chosen as 6

Calculating At and Ap

Total Leaf Area (AT)
Figure 3 shows the binary images of the orig
resized image.

Sample 3
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— Figure 3: Black and white images of the
different query image
Total Disease Area (AD)
Figure 4 shows the images of the disease portion.
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Figure 4: Diseased portion of the different
query image

4.5 Disease grading by Fuzzy L ogic
From (1), Percent-infection is given by
PI= (AD / AT) *100
=(72990/178334) * 100

=40.9288 %

= =

— | |

Dizeasze Grading sucezzful
Fercent lnfection = 40.3283
Dizeaze Grade =5

Sample 1
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Dizease Grading sucesz=sful
Fercent Infection = 12,3291
Chzeasze Grade = 2

—

Sample 2

Dizeaze Grading suces=ful
FPercent lnfection = 33,1 753
Dizeaze Grade =5

Cox ]

Sample 3

-] =

| S| |

Dizsaze Grading sucessiul
Percent |nfechion = 400925
Dizeaze Grade =5

———

Sample 4
Figure5: Grading Results of different Query
images

A Fuzzy logic based System is developed for disease
grading by referring to the disease scoring scale i
Tablel triangular membership functions are used to
define the variables and 10 fuzzy rules are set to
grade the disease. Figure5 shows the result ofrgrad
for different images

From the result, it can be observed that the ateura
values of percent-infection and disease grade are
obtained with which a proper treatment advisory can
be given thereby eliminating the above mentioned
problems. Also chemical spray frequency can be
minimised thereby reducing chemical residue infplan
parts i.e. food or fodder parts.

Fuzzy Logic (FL)

Fuzzy logic is an approach to computing based on
"degrees of truth" rather than the usual "trueatsd”

(1 or 0) Boolean logic on which the modern computer
is based. The idea of fuzzy logic was first advance
by Dr. Lotfi Zadeh of the University of Californat
Berkeley in the 1960s and presented not as a dontro
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methodology, but as a way of processing data by
allowing partial set membership rather than crisp s
membership or non-membership. FL provides a
simple way to arrive at a definite conclusion based
upon vague, ambiguous, imprecise, noisy, or missing
input information. It incorporates a simple, rule-
based IF X AND Y THEN Z approach to a solving
control problem rather than attempting to model a
system mathematically.

FL was conceived as a better method for sorting and
handling data but has proven to be a excellentcehoi
for many control system applications since it minic
human control logic. It can be built into anything
from small, hand-held products to large computerize
process control systems. It uses an imprecisedmyt v
descriptive language to deal with input data mike |

a human operator. It is very robust and forgivirig o
operator and data input and often works when first
implemented with little or no tuning.

Conclusion

The main motive of this paper is to improve the
efficiency and productivity through a robust system
which can overcome the shortcomings of the manual
process. Looking at the current scenario an agproa
to automatically grade the disease on plant le@es
very much essential. As discussed in the earlier
sections Grading System built by Machine Vision
and Fuzzy Logic is very useful for grading the
disease or to measure the severity of disease. The
disadvantages faced through the manual grading
would be overcome once this system is adopted and
will help the pathologists in terms of complexityda
time. Through research and experiments it has been
observed that the results found are precise, acura
and acceptable. Also it is observed that the bigjuyer
bacterial blight spots, higher grade is obtained

Acknowledgment

We thank the Director of Research, Mahatma Phule
Krishi Vidyapeeth Rahuri, Ahmednagar district,

Maharashtra India for providing his support and
giving directions to the proposed work.

References

[1] Sanjeev S Sannakkil, Vijay S Rajpurohit, V
B Nargund, ArunKumar R, Prema S Yallur ,
“Leaf Disease Grading by MachineVision
and Fuzzy Logic”, Int. J. Comp. Tech.
Appl., Vol 2 (5),1709-1716, 2011.

[2] Camargo, A. and Smith, J. S. (2009).” An
image-processing based algorithm to
automatically identify plant disease visual
symptoms”, Biosystems Engineering, 102(1)
pp. 9-21

http: // www.ijesrt.com

(3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]Antonio Carlos Loureiro Lino;

ISSN: 2277-9655

Narendra V.G., Hareesh K.S. (2010).
Prospects of Computer Vision Automated

“Grading and Sorting Systems in
Agricultural and Food Products for Quality
Evaluation”, International Journal of

Computer Applications, 2, 1.

Nur Badariah Ahmad Mustafa, Syed Khaleel
Ahmed, Zaipatimah Ali, Wong Bing Yit,
Aidil Azwin Zainul Abidin, Zainul Abidin

Md Sharrif, “Agricultural Produce Sorting
and Grading using Support Vector Machines
and Fuzzy Logic”, 2009 IEEE International
Conference on Signal and Image Processing

Applications
Rafael C.Gonzalez & Richard E.Woods,
“Digital Image Processing”, Second
edition, 2005.

Usmail Kavdir,Daniel E. Guyer, “Apple
Grading Using Fuzzy Logic”, Turk J Agric
(2003), 375-382 © T.BUTAK
Meunkaewjinda, Kumsawat, At-
takitmongcol, k.; and Srikaew, A. “Grape
leaf disease detection from color imagery
using hybrid intelligent system”.
ElectricalEngineering/Electronics,
Computer, Telecommunications and
Information Technology, 2008. ECTI-CON
2008. 5th International Conference on v.1,
pp.513-516, 14-17 May, 2008.

He Dongjian, Zhang Hailiang, Ning
Jifeng.”Automated computer vision
technology applications in agriculture field”,
Transactions of the Chinese Society of
Agricultural Engineering. 2002, 18(2)171-
175.

Zadeh, L.A. 1965. Fuzzy sets. Information
and Control, 8: 338-353.

Juliana
Sanches; Inacio Maria Dal Fabbro, “Image
processing techniques for lemons and
tomatoes classification”, Journal of Food
and Engineering, 83(4), pp. 433-440, 2008.

[11]Hartigan, J. A.; Wong, M. A. (1979).

"Algorithm AS136: A K-Means Clustering

Algorithm". Journal of the Royal Statistical
Society, Series C (Applied Statistics) 28 (1):
100-108.

(C) International Journal of Engineering Sciences & Research Technology[248-254]



