IJRET: International Journal of Research in Engineering and Technology

eISSN: 2319-1163 | pISSN: 2321-7308

SIMULINK MODEL FOR AUTOMATIC DETECTION AND COUNTING
OF THE NUMBER OF WHITE-FLIES ON PLANTS USING IMAGE
PROCESSING
Srikant Sourabha Prusty1, K.Parvathi2
1

PG scholar, School of Electronics Engineering, KIIT University, Odisha, India
2
Professor, School of Electronics Engineering, KIIT University, Odisha, India

Abstract
The whiteﬂy is a small white insect which feeds from the sap of different variety of plants and causes wide spread destruction. It is
one of the most harmful pests for crops like tomato, cabbage, broccoli etc. The small size of the pest, which is around 2mm in
length, poses a great challenge to detect these pests using image processing technique in the presence of noise, which could be in
the forms of leaf veins, trichomes, water droplets and dust etc. Early detection of pests is required to reduce or prevent the
damage caused by the white-ﬂies. It is also important to count the number of pests as accurately as possible, because based on the
number of pests the amount of pesticide can be determined or appropriate advice can be given to the persons concerned. Manual
counting of white-ﬂies is very tedious and error prone if the number of pests is very high. We can do the counting satisfactorily by
using efﬁcient image processing methods. In this paper a method is proposed to detect and count the number of white-ﬂies using
image processing on Simulink and Matlab software.
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--------------------------------------------------------------------***---------------------------------------------------------------------1. INTRODUCTION
Agriculture sector plays an important role in a country’s
economy. But a signiﬁcant part of the agriculture products
gets destroyed or affected by bio-aggressors. The whiteﬂy is
one of them. It is estimated that there are more than 1500
identiﬁed species of white-ﬂies. Adult White-ﬂies are just
over 1mm in length. Due to their small size early detection
of pests on plants is a very challenging task.

Matlab to detect the white-ﬂies and counting their numbers.
In 2007, J.Cho and J.Choi proposed a methodology which
considers features like size, morphological feature (shape of
boundary) and colour components and uses these to identify
three kinds of adult insects namely whiteﬂies, aphids and
thrip [10].There is a image processing method based on
cognitive vision system that uses knowledge-based
techniques to detect mature stage of white ﬂy and count the
number of ﬂies on a single leaﬂet [7].Video based analysis
used for detection to detect white ﬂies and aphids which was
able to detect eggs of white ﬂies thus analysing behaviour of
white ﬂies [8]. There is a method of pest detection and
locating 3D positioning of pests based on binocular stereo
which was further used to guide a robot to spray pesticides
automatically [6].A novel algorithm was proposed which
uses relative difference in pixel intensities (RDI) for
detecting white ﬂy with an accuracy of 96% [5].There are
also proposed pest detection methods based on clustering
[4], extended region based growing [1] ,based on a special
neural network, the random subspace classiﬁer (RSC) [2]
etc.

2. PROPOSED METHODOLOGY
Fig-1 : White-flies

The proposed methodology can be divided into ﬁvesimple
steps.

Counting the number of white-ﬂies manually is very tedious
and error prone if the number of pests is very high. We can
do this satisfactorily by using efﬁcient image processing
methods. In this proposed methodology we use a simple
image processing technique with the help of Simulink and
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The Simulink model, which is based on these steps with ﬁve
subsystems, is described below.

2.1 Colour System Subsystem
The image database, on which the algorithm is applied,
contains RGB colour images .In this Section, basically the
RGB colour image is converted into gray scale image after
performing smoothing operation on the image.

Fig-2: The steps

Fig - 3: The Simulink Model
The Gaussian filter and averaging filter is used for image
smoothing purpose. By the image smoothing operation the
effect of the trichomes (hairy like structures on the leaf) can
be reduced. Then Gamma transformation is done to reduce
the effect of veins, which have comparable intensity to that
of the whiteflies. Then an appropriate color channel is
chosen for further processing of the image. The image is
then converted to gray scale image to reduce computational
complexity.

dilation process is carried out by selecting a suitable
structural element. Generally the objects in the image shrink
after the erosion process, to enhance the clarity of the image
dilation process is carried out. It might be possible that pests
are touching to each other so watershed algorithm is used,
but the disadvantage is that it sometimes produces over
segmentation.

2.2 Filtering Subsystem

For counting the number of connected-components we have
used the 8-connectivity approach.

In addition to the trichomes, veins of the leaf, noise can be
found in the form of water droplets, dusts etc. So,
Processing on the image is done to reduce the presence of
noise further. Here median filter is for this purpose.

3. RESULTS & DISCUSSION

2.5 Counting Subsystem

The Images after different stages are shown below.

2.3 Thresholding Subsystem
Thresholding is required to discriminate foreground data
from background data by selecting a suitable threshold
value. A global thresholding method called Otsu’s
thresholdingmethod [11] is used here for this reason.

2.4 Morphological Operations
After thresholding operation, it is possible that noise may be
present. So for further reduction of noise erosion and
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As we can see from the result (table-1,Sl No-7) if the pests
are touching or overlapping each other very much and there
are white spots (intensity comparable to that of the whitefly)
on the background as noise then the percentage of error may
be more .

3. CONCLUSIONS

Fig -4:Image at different Stages of Processing of image -3
of image database (fig.5)
Fig-4(a): R-channel after smoothing operation
Fig-4(b): Gamma Correction
Fig-4(c): Gray Image
Fig-4(d): Filter Output
Fig-4(e): Image after Thresholding
Fig-4(f): Image After erosion
Fig-4(g): Image After dilation
Fig-4(h): Final Image

Fig 5: Image Database(Source: Internet)

Sl No.
1
2
3
4
5
6
7
8
9
10

Table -1: Name of the Table
Actual number of pests
Automatic
on leaf (Manual
counting by
counting)
Simulink Program
13
13
11
12
39
36
12
12
36
35
27
28
18
32
11
17
5
5
51
51

Simulink model is developed to detect and count the
whiteflies on plants. The model has been tested with
database of ten images (Figure 5). The number of whiteflies
also verified with manual count. However except two
images the model is given the satisfactory results. The
overlap of the whiteflies is giving a duplicating the number
which resulting double count of the flies. Model may be
further modify to overcome of these problems. The
hardware implementation may pave the path to chip design
which can be installed in mobile phones or any handheld
devices easily handled by Farmers.
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