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Abstract—Plant is exposed to many attacks from various 
micro-organism, bacterial disease and pests. The symptoms of 
the attacks are usually distinguished through the leaves, stem or 
fruit inspection. Disease that are commonly attack plants are 
Powdery Mildew and Leaf Blight and it may cause severe 
damaged if not controlled in early stages. Image processing has 
widely being used for identification, detection, grading and 
quality inspection in the agriculture field. Detection and 
identification disease of a plant is very important especially, in 
producing a high-quality fruit. Leaves of a plant can be used to 
determine the health status of that plant. The objective of this 
work is to develop a system that capable to detect and identify 
the type of disease based on Blobs Detection and Statistical 
Analysis. A total 45 sample leaves images from different colour 
and type were used and the accuracy is analysed. The Blobs 
Detection technique are used to detect the healthiness of plant 
leaves. While Statistical Analysis is used by calculating the 
Standard Deviation and Mean value to identify the type disease. 
Result is compared with manual inspection and it is found that 
the system has 86% in accuracy compared to manual detection 
process. 
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I. INTRODUCTION 
Nowadays, image processing is widely used in agriculture, 

security system and medical field. Various researchers and 
advancements are going on vigorously in plant disease 
detection in the agricultural field. One of the promising 
applications in image processing is agriculture. Image 
processing can be used to identify the plant disease, grading the 
fruits and ripeness of the fruit [1]. 

Plant that are constantly attacked by disease are papaya, 
chili and tomato. These plants usually attacked by disease 
namely Powdery Mildew, Leaf Blight and Black Spot [2]. 
Black Spot disease is caused by Asperisporium caricae 
bacteria, where both leaves and fruit of the plant can be 
affected. This disease can affect the plant at any stages of their 
growth [3]. Leaf Blight is another disease appear on leaves as 
small and irregular scatter. It is brown to grey in colour. 

The Powdery Mildew and Leaf Blight are persistent and 
common threat to plant. Moreover, plant is also host to a dozen 
species of fungal. This fungal disease of plant leaf and fruit 
may cause premature defoliation. Besides that, when the plant 

leaves and fruit affected by these fungal it may decrease the 
production [2]. 

To produce a high-quality fruit, there is a need to have a 
healthy tree, where the plant disease needs to be detected at 
early stages. Thus, in this research, a method is propose to 
detect the disease of a plant by using image processing 
technique. Consequently, it will help to increase the volume of 
production thus cater the demand of market. 

II. LITERATURE REVIEW 
In agriculture, the important thing to measure from the 

farmer’s points of view are canopy, yield and quality of 
product. Hence, application of image processing can be used to 
improve the decision making for vegetarian measurement, 
irrigation and fruit sorting. There are some example application 
of image processing in agricultural field such as tree detection, 
counting of apple, disease detection, fruit ripeness detection 
and fruit quality detection. 

The challenges in continual fruit cultivations is calculate 
the quantity of fruits on a tree because it need to get yield 
estimation form different farm. Circular Hough transform 
(CHT) and color thresholding method are used to detect and 
count each apple fruit. By using these method, the 
identification process is successfully done with fruits are 
clearly visible [4]. 

Various micro-organism and bacterial disease and pest 
attack on chili plant. The symptoms can be seen through the 
leaves, stems or fruit inspection. Leaf features inspection need 
to done for early detection of chili disease. Image of leaves are 
captured and processed to examine the healthy status of each 
plant. Moreover, these techniques can ensure the chemicals are 
only use when the plants are affected by disease. Hundreds of 
chili disease image are used in image processing techniques 
and its very useful and inexpensive system [5]. 

The author in [6] proposed a hybrid method to detect the 
fruit ripeness by using histogram matching, clustering 
algorithms-based image segmentation and relative value of 
parameter-based segmentation. The input data are colored 
images of fruits and vegetables. The threshold levels are set to 
find the maturity level of fruits and vegetables by comparing 
the input data images with threshold levels [6]. 
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Mango is one of the commercial fruits produced and 
consumed throughout the world. Two method for classification 
of ripening stage based on changes in their visual features are 
proposed in [7]. The method are RGB and HSV where the 
ripening stage is detect based on the red, green and blue 
components of the image pixels while analysed for detection 
using HSV method the hue- saturation-value map [7]. 

The analysis that shows the fruits are quality are not based 
on their size by consumer performance, i.e. consumer prefer 
fruits of equal weight uniform size for example people like 
yellow bananas, dark red apple, light green or dark black 
grapes and yellow mango etc. Furthermore, the estimation 
mean of fruit size is important in meeting quality standard 
increasing marketing value monitoring growth. So that, the 
method was proposed to determine the quality (i.e. ripe, partial 
ripe, ripe or over ripe (bad fruit)) is based on appearance of 
color level estimation further which is image analysis, visual 
examination and inspections of color are included [8]. 

The most important things in agriculture are to have are 
high yield and quality product. However, disease is a huge 
problem that can reduce the production. Diseases that are 
usually occurred at early stages, are Powdery Mildew, Leaf 
Blight, Black Spot, Leaf Curl and Ring Spot. Detection of 
these disease is very necessary because if the plants are 
affected by the disease, the quality of fruit will be decreased, 
and the maturity of the fruit is interrupted. Hence, it will 
interrupt the production yield. 

Powdery Mildew (see Fig. 1) growth in humid areas with 
warm days and cool nights, such as at north Kona on the island 
of Hawai‘i. The symptoms for early stages of the disease is the 
undersides of leaves are speckled with small, water-soaked 
spots that becoming powdery patches of mycelium and spores. 
Hence, the infections usually concentrated near the leaf veins. 
Then the diameter of white patches is from 1-6 cm, with 
yellowish-green spots on the upper leaf surface. 

Next, mildewed areas grow and will serve yellowing 
between the veins increasing. Furthermore, the spore-forming 
mycelium will wrap around the leaf edge and grow on the 
upper leaf surface and petioles. For the disease progress, 
infected leaves become necrotic and appear scorched. They 
curl and fall from plants prematurely. Mildew on immature 
fruit begins as circular patches of white mycelium and spores 
that can coalesce and cover the entire fruit. The deformed fruit 
is edible but has little or no value in the market [2]. 

The Leaf Blight is also known as, Leaf Spot or Black Rust 
(see Fig. 2). This disease is attacked to the leaves under certain 
conditions. Maturing fruit may affected too. Moreover, the 
fungus disease of Leaf Blight is caused by Puccniopsis caricae 
bacteria. Next, the symptoms of plant leaf blight are recognized 
through black pustular spots that appear on the under surfaces 
of infected leaves. Above the leaf tissue, the infected area is 
small, generally circular in outline and slightly raised above the 
leaf tissue. 

The primary infections are usually scattered and the size 
one to eight of an inch to mere dots. The infections appear as a 
small brown spot of dead tissue on the upper side of affected 
leaves [9]. 

   
Fig. 1. Powdery Mildew on Leaves. 

   
Fig. 2. Leaf Blight on Leaves. 

III. METHODOLOGY 
The process begins with image acquisition which is 

obtaining the image sample from various resource such as 
Plantix.Net website. Here, 15 sample image of healthy leaves, 
15 sample images of Powdery Mildew and 15 sample images 
of Leaf Blight are collected. Then, pre-processing task involve 
some procedure to prepare the image to be ready for image 
processing by converting it to grey scale image. Then, the 
images undergoes the Blobs Detection process to identified 
either it is healthy or unhealthy leaves. Next, the Statistical 
Analysis is done, where the Standard Deviation and Mean 
value is calculated to classify the plant into Powdery Mildew 
or Leaf Blight. 

Healthy leaves mean, the surfaces on leaves is clear with 
healthy green of color. While the unhealthy leaves have some 
dots coloured with white, brown or black. The input image is 
converted into grayscale image to detect the healthiness of 
leaves. This conversion is applied to transform the coloured 
image into black and white coloured ranged between 0 and 
255. After that the value of threshold is estimated. 

Here threshold value 0.45 is used. In order to perform 2-D 
Median filtering, the binary image need to be inverted. The 
grey scale image is filtered using the function of “medfilt2” 
which stand for 2-D median filtering. The 2-D median filtering 
is used to remove the noise. This is because each output pixel 
contains the median value in the m-by-n neighbourhood (m for 
row and n for column) around the corresponding pixel in the 
input image. 

Next, edge detection using Canny filter technique is 
performed to create a boundary of contours on filtered plant 
leaves image. Then, contour with defective part is filled with 
the numerous blobs and perfect part filled with no blobs or 
minimum number of blobs. 

Contour is used to control the image features for 
appearance and behaviour of objects. By using the image 
processing, leaves extracts the contour line information from 
the intensity image and the result of image was determined 
from contour information [10]. This statement is based on 
equation of contour. 

𝐸𝑠𝑛𝑎𝑘𝑒 = ∫ [𝐸𝑖𝑛𝑡�𝑣(𝑠)� + 𝐸𝑒𝑥𝑡
1
0 (𝑣(𝑠))]𝑑𝑠           (1) 

where v(s) is the parameter equation of the contour, and s is 
the arc length. 

408 | P a g e  
www.ijacsa.thesai.org 



(IJACSA) International Journal of Advanced Computer Science and Applications, 
Vol. 11, No. 8, 2020 

The Blobs Detection is a process to obtain regions of 
interest for further processing and these regions can detect the 
presence of object or parts [11]. The higher the number of 
blobs shows the unhealthy leaves, while the lower the number 
of blobs, shows the healthy leaves [10]. 

The statistical analysis is done by measuring the Standard 
Deviation and Mean value of the histogram on plant leaves 
[12]. Firstly, standard deviation is applied on histogram 
because the histogram can show the colour intensity values of 
colour images. Also, Standard Deviation can calculate the 
contrast of the colour image based on histogram. The equation 
to calculate the Standard Deviation is 

𝑠𝑡𝑑(𝑖, 𝑗) = (1
8
∑ 𝑥𝑘 − 𝑙𝑚(𝑖, 𝑗)28
𝑘=1 )

1
2            (2) 

where 𝑥𝑘  are eight surrounding pixel around processing 
pixel 𝑙𝑚(𝑖, 𝑗) and 𝑗 is varies from 2 to number of rows and 2 to 
number of columns [13]. 

Then, Mean function are used to measure the average 
intensity value of the pixel distribution. The equation for the 
above statement are [12][14]: 

𝜇𝑚 = ∑ ((𝑥𝑛 − 𝑦)𝑚 𝑡 (𝑥𝑛))𝐿−1
𝑛=0             (3) 

and 

𝑦 = ∑ (𝑥𝑛 𝑡 (𝑥𝑛𝐿−1
𝑛=0 ))             (4) 

The range of Standard Deviation and Mean will then be 
used to classify the disease either Powdery Mildew or Leaf 
Blight [15-16]. These measurement deals with the variation of 
intensity of the image surface. 

IV. RESULT AND ANALYSIS 
There are several steps needed in blobs detection to identify 

either the leaves is healthy or not. First of all, the original 
image is read. Then, the original image is converted into grey 
scale image. This conversion is applied to transform the colour 
image into black and white colour. Next, the grey scale image 
are filtered using 2-D median filtering. Next, edge detection 
using Canny filter is performed to create a boundary of 
contours on filtered leaves image. Then, it goes to analysis 
where contour with defective part will be filled with the 
numerous blobs while perfect part is filled with no blobs or 
minimum number of blobs. 

Contour is used to control the image features for 
appearance and behaviour of objects [17]. Using the image 
processing, leaves extracts the contour line information from 
the intensity image and the result of image was determined 
from contour information [10] [18]. 

The blobs detection is a process of detecting the image with 
different properties of brightness or color, compared to 
surrounding region and these regions can detect the presence of 
object or parts [11][19-21]. 

Based on the step used, the unhealthy leaves can be 
identified by extracting the contour of damaged part. The 
healthy and unhealthy leaves are categorized by the number of 
blobs. For image with number of blobs is equal or less than 90, 

it is considered are healthy leaves. While image with more than 
90 blobs are considered are unhealthy leaves (refer Table I). 

In this analysis, 45 leaves images are used to test the blobs 
appearance. From 45 images, there has 13 healthy leaves and 
26 unhealthy leaves are detected. 

Table II shows two example of healthy leaves. These two 
sample shows less than 90 blobs occurrence reflecting that the 
surface of the leaves are perfect and smooth with no Powdery 
Mildew and Leaf Blight. At the contour step, at defective part 
the image is filled with the numerous blobs and perfect part 
filled with no blobs or minimum number of blobs. Hence, the 
outline of image is look very clear at contour’s step and it show 
the image has a perfect surface. Then, from the contour result, 
calculation number of blobs is done. 

Table III shows two example of Leaf Blight image sample. 
The detection of the brown spot and scar has undergoes 
process of edge detection. There is no normal shape of the 
plant leaves present because the outline of the leaves is not 
really clear and high number of blobs are present. At contour 
step, the shape of the leaves is not in a good surface; it has 
brown spot and contains a lot of blobs. The numbers of blobs 
were detected more than 90 in the images and it is classified as 
unhealthy leaves. 

TABLE I. TABLE TYPE STYLES RANGE OF LEAVES HEALTINESS BASED 
ON NUMBER OF BLOBS 

Healthiness Number of Blobs 

Healthy x ≤ 90 

Unhealthy x > 90 

TABLE II. BLOBS DETECTION ANALYSIS TO DETECT THE HEALTY 
LEAVES 

Sample Image 1 Image 2 

Original image 

  

Grey Scale image 

  

Binary image 

  

Filtering 

  

Edge detection 

  

Contour 

  
Number of blobs 78 82 

Decision Healthy Healthy 
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TABLE III. BLOBS DETECTION ANALYSIS TO DETECT THE UNHEALTHY 
LEAVES 

Sample Image 3 Image 4 

Original image 

  

Grey Scale 
image 

  

Binary image 

  

Filtering 

  

Edge detection 

  

Contour 

  
Number of blobs 242 348 

Decision Unhealthy Unhealthy 

Shape of leaves and different color spotted on leaves will 
play an important role in identifying it as healthy or unhealthy 
leaves. 

There are several steps in Statistical Analysis done to 
classify the disease either Powdery Mildew or Leaf Blight. The 
result from blobs detection are determined either the leaves is 
healthy or not. If the sample detected as unhealthy it will be 
proceeded to the next step which Statistical Analysis. 

The Statistical Analysis is done by performing Standard 
Deviation and Mean value analysis. The Standard Deviation 
value will give a representation of the amount of variations in 
average while Mean value will give average intensity of all the 
pixels in the image representation [12]. 15 leaves with 
Powdery Mildew and 15 leaves with Leaf Blight are tested its 
Standard Deviation and Mean value. From the testing, it can be 
conclude that, the Powdery Mildew has the Standard Deviation 
ranging from 39 to 73, while Leaf Blight from 31 to 57 (see 
Table IV). While for Mean value, the Powdery Mildew ranging 
from 107 to 139, and Leaf Blight ranging from 71 to 150 (see 
Table V). 

Tables VI and VII shows four different leaves images 
samples. Each of image has shown a different value of 
Standard Deviation and Mean. By mapping these statistic value 
to Tables IV and V, it lead to determination of either the leaves 
are effected with Powdery Mildew or Leaf Blight. 

TABLE IV. STANDARD DEVIATION VALUE RANGE FOR DISEASE 
CLASSIFICATION 

Disease Standard Deviation 

Powdery Mildew 39 ≤ x ≤ 73 

Leaf Blight 31 ≤ x ≤ 57 

TABLE V. MEAN VALUE RANGE FOR DISEASE CLASSIFICATION 

Disease Mean 

Powdery Mildew 107 ≤ x ≤ 139 

Leaf Blight 71 ≤ x ≤ 150 

TABLE VI. ANALYSIS ON LEAVES AFFECTED WITH POWDERY MILDEW 
DISEASE 

Sample Image 16 Image 18 

Original image 

  

Grey Scale image 

  

Filtering 

  

Histogram graph 
  

Standard deviation 54.39 53.28 

Mean 115.68 126.70 

Decision Powdery Mildew Powdery 
Mildew 

TABLE VII. ANALYSIS ON LEAVES AFFECTED WITH LEAF BLIGHT DISEASE 

Sample Image 40 Image 42 

Original image 
  

Grey Scale image 
  

Filtering 
  

Histogram graph 
  

Standard deviation 56.48 32.42 

Mean 100.01 127.44 

Decision Leaf Blight Leaf Blight 
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V. CONCLUSION 
In this research, a system to overcome the problems of 

manual inspection and classifying the disease of leaves is 
completely done. This system used blobs detection and 
calculation of statistical analysis to classify the disease either 
Powdery Mildew or Leaf Blight. Forty-five images from 
different categories were used. Result are compared with 
manual results and it is found that it was 86% accurate in this 
system. 
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