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ABSTRACT

The betelvine cultivation is very much affected digeases and outcome of the farmer is big loss for
betelvine cultivation. The aim of this paper isdetection of Powdery mildew disease in the betelvin
plants using digital image processing techniquée digital images of the uninfected or normal betel
leaves and the digital images of the infected wgery mildew diseased betelvine leaves at diffestanges

are collected from different betelvine plants usinbigh resolution digital camera and collectecelvaie
images are stored with JPEG format. The digitalgenanalyses of the leaves are done using the image
processing toolbox in MATLAB. The mean values frsample leaves are computed and calculated mean
values are stored in the system. The mean valuessbleaves are computed and compared with thedsto
values. As the result of this comparison, it isniifeed whether test leaves are affected by powaeitgiew
disease or not. Finally this analysis helps to gecte the powdery mildew disease can be identliieire

it spreads to entire crop.
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1. INTRODUCTION BETELVINE". During cultivation betelvine is very
much affected by diseases and outcome of the
The green heart shaped leaves of betelvine af@mer is big loss for betelvine cultivation [3]h&
popularly known as Paan in Hindi. The fresh leavesiost important diseases of betelvine plants are
of betelvine are commonly known as vettilai inPowdery mildew disease, Leaf Rot disease, Foot
Tamil. The biological name of betelvine is PiperRot disease and Leaf Spot disease. It occurs in a
betel. It belongs to the family Piperaceae. Theery powerful form and if not controlled, causes
betelvine plants (usually the male plants) arenlimited damage and even total demolition of the
cultivated throughout India except the dryentire of betelvine plantations [2]. The farmendt
northwestern parts. Further, the female plants alstble to identify the disease at an early stage to
rarely produce any flower or fruit in the Indianinitiate preventive action due to the non-avaiiapil
climate. The six betelvine leaves with a little bft of modern technology. So for each farmer, to have
slaked lime is said to be comparable to about 30fccess to the modern technology there is a need to
ml of cow milk particularly for the vitamin and construct modern commercial farm. This has been
mineral nutrition. There are about 70 varieties ofhe base to develop a new tool to identify theakise
betelvine in the world, of which about 40 are foundvell in advance to enhance the cultivation. Digital
in India and 30 in West Bengal. In Tamilnadu, basetinage processing is used as a tool for early
on the color, size and taste there are many vesietiidentification of the Powdery mildew disease.
of betelvine leaves are available and some of the
most popular varieties are vellaikodi, Karpoori2. MATERIALSAND METHODS
pachaikodi and Sirugamani. In this paper only
consider vellaikodi variety of betelvine leaves.[1] The Powdery mildew is sourced by Oidium piperis.
The group of research is going on in the field ofrhe recent year’s powdery mildew disease has been
betelvine plant disease analysis for various centedoing much damage to betelvine plants, but it has
within the country under the name “ALL INDIA been reported from other parts of the province
COORDINATED RESEARCH PROJECT ON where this crop is also extensively cultivated. It
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makes its appearance in the cold season and almbst season. The betelvine leaves are correctly
disappears as the hot weather approaches. Twashed to eliminate the dust components. Digital
disease shows on the undersurface of the leavesiamging technique is divided into three phases.
white to brown powdery patches. The photograph iSormal or uninfected betelvine leaves phase,
shown in figure 1 for front and back view of Powdery mildew disease infected betelvine leaves
Powdery mildew infected betelvine leaves. Thesphase and test betelvine leaves phase [5].

infected areas gradually increase in size and

repeatedly combine with each other [4]. l

Figure 4: Front And Back View Of Infected Betelvine
Leaves

e

Figure5: Front And Back View Of Test Betelvine Leaves

Figure 1: Front And Back View Of Betelvine Leaves

Normal or uninfected betelvine leaves phase
consists of without any disease infected in the
betelvine leaves. The normal or uninfected
betelvine Plant and the front and back view of
normal or uninfected betelvine leaves are shown in
Figure 2 and Figure 3. Infected betelvine leaves
phase consisted of visually unidentifiable infected
betelvine leaves to visually identifiable infected
betelvine leaves. The samples are collected various
stages of powdery mildew disease and the front and
back view of powdery mildew disease infected
betelvine leaves are shown in FigureT4st leaves
phase consists of visually unidentifiable infected
betelvine leaf, samples are collected at uninfected

They vary in size from a few to 40mm in diamete’ normal b.etelvine' Ieaves_ and various st'ageseaf th
and are covered by dusty growth which is faimpowdery mildew dlseasg infected betelvine I'eaves.
thick in cases of sever attack. Areas on the uppaf€ front and back view of powdery mildew
surface corresponding to patches on the undgtsease infected betelvine leaves are shown in
surface appear yellowish, raised and irregular iffigure 5.Ten samples from each phase were taken
outline. Young leaves when attacked fail to growor this paper. The sizes of all the digital images
and become deformed, the surface being cracké®® X 256 [4]. To eliminate the background using
and the margin turned inwards. Such leaves presditoto shop 7.0 and background was chosen to be
a pale appearance and drop with slight disturbancdhite color and these digital images are stored in
The disease is more prevalent in old plantationdn€ System. These stored digital images are gisen a
The disease has been reported to be in the leaJBBUt t0 the MATLAB file and the RGB colour
only and it has been found to disappear during tHe?Mmponents are separated and find the mean values

Figure 3: Front And Back View Of Normal Betelvine
Leaves
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for all healthy and powdery mildew diseasel34.79. In normal leaves, mean value for front view
infected leaves and calculated values are stored @fi Green component value ranges from 174.04 to
the system. For the test leaf, the mean valuealfor 182.64 and mean value for back view of Green
sample leaves are computed and calculated meaomponent value ranges from 180.60 to 195.37.
values are stored in the system. The mean values of

test leaves are computed and compared with the -

4%

e -

. L 16000 | S0 Do o~ =
stored values. As the result of this comparisoris it i) @m
identified whether test leaves are affected DY im0 2o ¢ ommioig = O
powdery mildew disease or not. Finally this gmo.oor - +:,ZTY
analysis helps to recognize the powdery mildew z =o0o g
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disease can be identified before it spreads taesnti
crop. The result of the paper is all the normal and
infected leaves are given as input to the MAT LAB
and RGB color components are separated [5]. Th
mean value are calculated for front and back view
of each component and calculated mean value are
stored in the system and test leaves are given as, )
input to the MAT LAB and RGB color components gure 6:
are separated and the mean value are calculated for

front and back view of each component and
calculated mean value are stored in the system. T
comparing all the stored results and identify eithe
powdery mildew disease infected or not in the test
betelvine leaf.
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The mean value of Red component for normal e
leaves and infected leaves front and back views ar
shown in figure 6 and figure 7. The mean value of
green component for normal leaves and infectedrigure 7: Back View For Red Component Mean Value
leaves front and back views are shown in figure
and figure 9. The mean value of Blue component
for normal leaves and infected leaves front and
back views are shown in figure 10 and figure 11. In
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normal leaves, mean value for front view of Red
component value ranges from 150.36 to 160.73 an
mean value for back view of Red component value
ranges from 164.67 to 179.01. In first three sample
of test leaves, mean value for front view Red
component value ranges from 150.36 to 160.73 an
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mean value for back view of Red component value
ranges from 164.67 to 179.01. In fourth, fifth and
sixth samples of test leaves, mean value for frorftigure8: Front View For Green Component Mean Value
view Red component value ranges from 102.73 to | ) ) ) )
123.95 and mean value for back view of Redn infected in powdery mildew disease at first day
component value ranges from 112.18 to 125.86. I§aves, mean value for front view of Green
seventh and eighth samples of test leaves, me§AMponent value ranges_from 112.58 to 133.29 and
value for front view Red component value range§€an value for back view of Green component
from 134.07 to 136.67 and mean value for backalue ranges from 120.19 to 134.97.In infected in
view of Red component value ranges from 135.380wdery mildew disease at second day leaves,
to 140.80. In last two samples of test leaves, medR€an value for front view of Green component
value for front view Red component value rangegalue ranges from 134.19 to 142.28 and mean value
from 161.16 to 169.50 and mean value for bacfor back view of Green component value ranges
view of Red component value ranges from126.19 {om 137.18 to 149.16. In infected in powdery
mildew disease at third day leaves, mean value for
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front view of Green component value ranges fronGreen component value ranges from 153.06 to
143.92 to 152.95 and mean value for back view df69.26 and mean value for back view of Green
Green component value ranges from 150.43 toomponent value ranges from 160.12 to 169.92. In
158.92. In infected in powdery mildew disease atormal leaves, mean value for front view of Blue

fourth day leaves, mean value for front view oftomponent value ranges from 116.01 to 127.15 and
Green component value ranges from 153.06 tmean value for back view of Blue component value
169.26 and mean value for back view of Greemanges from 130.03 to 148.81.

component value ranges from 160.12 to 169.92.
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Figure 9: Back View For Green Component Mean Value Figure 11: Back View For Blue Component Mean Value

In infected in powdery mildew disease at first day

leaves, mean value for front view of Blue
component value ranges from 91.26 to 99.48 and
== NORMAL .

- mean value for back view of Blue component value

T, ranges from 104.14 to 118.85. In infected in
il DAY powdery mildew disease at second day leaves,

——IV DAY mean value for front view of Blue component value
- =8 ¥ ranges from 101.02 to 109.97 and mean value for
000 - TEST back view of Blue component value ranges from
gy g el R 120.40 to 129.49. In infected in powdery mildew
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disease at third day leaves, mean value for front

view of Blue component value ranges from 111.65
Figure 10: Front View For Blue Component Mean Value  t0 115.78 and mean value for back view of Blue

component value ranges from 151.09 to 160.41. In
In infected in powdery mildew disease at fifth dayinfected in powdery mildew disease at fourth day
leaves, mean value for front view of Greerleaves, mean value for front view of Blue
component value ranges from 153.06 to 169.26 ar@mponent value ranges from 130.33 to 139.99 and
mean value for back view of Green componenmean value for back view of Blue component value
value ranges from 160.12 to 169.92. In first threganges from 163.21 to 174.75. In first three sample
samples of test leaves, mean value for front viedf test leaves, mean value for front view Blue
Green component value ranges from 174.04 teomponent value ranges from 116.01 to 127.15 and
182.64 and mean value for back view of Greemean value for back view of Blue component value
component value ranges from 180.60 to 195.37.kanges from 130.03 to 148.81. In fourth, fifth and
fourth, fifth and sixth samples of test leaves, measixth samples of test leaves, mean value for front
value for front view Green component value rangegiew Blue component value ranges from 91.26 to
from 112.58 to 133.29 and mean value for bacR9.48 and mean value for back view of Blue
view of Green component value ranges frongomponent value ranges from 104.14 to 118.85. In
120.19 to 134.97. In seventh and eighth samples 8¢venth and eighth samples of test leaves, mean
test leaves, mean value for front view Greewalue for front view Blue component value ranges
component value ranges from 143.92 to 152.95 aritbm 111.65 to 115.78 and mean value for back
mean value for back view of Green componentiew of Blue component value ranges from 151.09
value ranges from 150.43 to 158.92. In last twdo 160.41. In last two samples of test leaves, mean
samples of test leaves, mean value for front viewalue for front view Blue component value ranges
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from 149.13 to 158.58 and mean value for back
view of Blue component value ranges from 180.11
to 189.98. In infected in Foot rot disease at fiftty
leaves, mean value for front view of Blues
component value ranges from 149.13 to 158.58 and
mean value for back view of Blue component value
ranges from 180.11 to 189.98. Comparing all the
ten test sample betelvine leaves of mean values
from stored mean values of normal and infecte?G]
leaves, the result is first three test sample lgave
uninfected or normal leaves. In fourth, fifth and
sixth test sample leaves are infected in first fibay
Powdery mildew disease. In seventh and eighth test
sample leaves are infected in third day for Powdery
mildew disease. In last two test sample leaves a[e
infected in fifth day for Powdery mildew disease.

4. CONCLUSION

The above proposed methods convey that the
betelvine plants disease can be identified disease
infected or not in the betelvine leaf and thus
preventive action can be taken well in advance such
that the entire plantation can be saved before the
disease starts to spread. The method of detecting
the disease is cost effective. The efficiency & th
system can be increased by taking the camera
parameters, as the camera parameters are
considered constant in this project. Periodic
inspection of the farm is required to prevent the
disease. This method can also be extended to detect
diseases of all kind to initiate early preventive
action.
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