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Abstract- This project aims at the analysis of chilli disease. The system overcomes the manual efforts of analyzing the 
diseased affected area in chilli and gives us the best results obtained by the analysis of the diseased area in chilli fruit. Any 
image of chilli is captured and various color image processing techniques are applied on the image to find out the disease area 
in the captured image of chilli. To remove unwanted noise from the captured image, different preprocessing and filtering 
techniques are used. To enhance, the image intensity is increased and after that feature extraction is done. Color feature is 
extracted from the preprocessed image using the RGB color model. Based on statistical and feature extraction result chilli is 
classified into two category diseased chilli and normal or healthy chilli. 
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I. INTRODUCTION 
 
While doing surveys in the world India is the world 
leader in chilli production. India is the largest 
producer and also the largest consumer of chilli in the 
world. Chilli is very important and indispensable part 
of many activities in the kitchen. But there are various 
problems in chilli production due to the presence of 
various micro-organisms and pathogens.  
 
The percentage of the yearly destroyed chilli crops by 
disease and pathogen is about 38% of the world’s total 
agricultural. 
 
Many farmers avoid production of chilli in the rainy 
season because of various diseases affected on 
productivity and quality.  
 
There are two factors which can destroy chilli plants; 
living and nonliving agents. Living agents are also 
called as biotic which includes bacteria, fungi and 
viruses. Nonliving agents are also called as a biotic 
which includes physical quantities like extremes of 
temperature, excess moisture, poor light and air 
pollutants. 
 
The simple method for analyzing & grading of 
diseased chilli is naked eye observation. But manual 
grading of chilli is tedious process and taking long 
period of time. Thus to overcome this manual method 
we need automated software for analyzing and 
grading of diseased chilli. In agricultural field Image 
processing is one of the most important technology 
uses for different applications. 
 
The aim of Image processing technique is to extract 
important features from image data. The proposed 
methodology use image processing in the analysis and 
grading which results in improved accuracy.  

 
Fig. 1 Sample Image 

 
II. PROCEDURE 
 
Proposed methodology starts with the acquisition of 
captured  images. After acquisition of image 
preprocessing and filtering  is done  to remove 
unwanted noise from the image.  
 
The preprocessed and filtered  image is converted into 
the  binary image and its color features are extracted. 
Based on a feature extraction results estimation of the 
affected  area  is done. Depending on percentage of the 
affected area grading and classification is done.   
 

 
Fig. 2 Proposed Block Diagram 
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Image Acquisition: 
The first part of the methodology  is to capture the 
images of chilli fruit. Image set consisted of a total of 
20 image samples of chilli fruit .This image set was 
further classified  into four types which are fully  
affected, moderately affected, partialy affected and the  
healthy which is normal. Images are taken from the 
digital camera having high resolution and keeping 
specific distance between digital camera and chilli 
fruit. The sample image is shown in below 

 

 
Fig. 3 Healty Image Of Chilli. 

 

 
Fig. 4 Diseased Image Of Chilli 

 
Preprocessing: 
After acquiring the image  the next step is  of 
preprocessing. This process includes filtering, 
intensifying the image and removing unwanted noise 
from an image. We apply median filtering method, 
Which replaces the value of pixelby the median of 
gray level in the neighbourhood of that pixel: 
f(x,y)=median{g(s,t)} 
 
The original value of pixel is included in computation 
of the median .these filter are quite populer because 
certain type of random noise ,they provide exellent 
noise reduction capabilities,with considerably less 
blurring than linear smoothing filter of similler size. 
The image sample is now intensified and converted  
into binary image. While converting image contrast 
and brightness of the image keeping with respect to 
specific value for obtain better results. Preprocessing 
is done to improve the quality of the acquire image. 
 
Color image segmentation : 
Segmentation is often considered to be the first step in 
image analysis. The purpose of segmentation  is to 
subdivide an image into number of  regions, which 
would be used for analysis. It is hoped that the regions 
obtained correspond to the physical parts or objects of 
a scene (3-D) represented by the image (2-D). In 

general, autonomous segmentation is one of the most 
difficult tasks in digital image processing. 
 
The color image segmentation  is more complex to 
process than  gray image  segmentation, because at the 
time of processing image, the color and result could be 
altered. Color image segmentation involves detection 
of edges or regions by deterministic or stochastic 
labeling procedure, based on information from 
intensity and/or spatial information. That wise we first 
convert RGB image into gray scale image.after 
converting image thresholding and band seperating is 
done. Thresholding is used to extract an object from its 
background by assigning an intensity value 
T(threshold) for each pixel such that each pixel is 
either classified as an object point or a background 
point.  In band separting we observe three seperate 
colour band images. Then we apply masking process 
for colour image segmentation.  
 
Feature Extraction:  
In feature extraction image is observed in different 
pixel value. According to Pixel values, number of spot 
and area of each spot or blobs observed . We extract 
the desired features from the sample image for the 
analysis of pathogenic affected region of the chilli 
fruit. Size, Shape, Volume, Color and Texture are the 
main features  that separate diseased chilli from the 
normal chilli. Color is one of the most important 
parameter in feature extraction process. Depending 
upon this parameter of feature extraction we define or 
identify the quality of an  image. The another 
important parameters are size, shape and volume.The 
cost is indirectly depends upon the size. But it is more 
complex if shape and size of the chilli is irregular. The 
shape is subjective type parameter which is based on 
human view. It is also indirectly affected to the cost. 
The most important parameter of feature extraction is 
texture. Texture can play an important role in color 
image segmentation process. 
 
Colour Feature Extraction:   
There are four colour models namely  RGB,  HIS, 
CMY, YIQ. We used RGB colour model for analysis. 
The RGB model is commonly used color model, in 
which each sensor captures the intensity of the light in 
the respectively red (R), green (G) or blue (B) bands. 
In an RGB model basically  Red, Green and Blue 
component of the image sample is extracted. We also 
extract the total count of red, green and blue pixels in 
the chilli fruit. We also extract the total count of pixels 
occupied by entire chilli, which gives the total area of 
chilli. After texture feature Extration Process is done. 
 
Converting colour from RGB to HSI: 
Given an image in RGB colour format ,H component 
of each RGB pixel is obtained using the equation, 
  H={Ө            if B≤G 
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360- Ө       if B >G 
With  

Ө  = Cosˉ Ө  {1/2[(R-G)+(R-B)] 
[(R-G)2(R-B)(G-B)]1/2]} 

The saturation component is given by , 
S=1-3÷(R+G+B)[min (R,G,B)]. 

Finally the intensity component is given by, 
I= ⅓(R+G+B). 
 
It is assumed that RGB values have been normalised to 
the range [0,1]and that angle  is measured with 
respect to the red axis of the HIS space.Hue can be 
narmalised to the range [0,1] by dividing by 3600. The 
other two HIS component already in the range if the 
given RGB values are in the interval [0,1]. 
 
Converting colour from HSI to RGB: 
Given values of HSI in the interval [0,1].the applicable 
equation depends on the values of H.There are three 
sectors of interest ,corresponding to the 1200 interval 
in the separation of primaries .We begin by multiply 
3600 which returns the hue to it’s original range of 
[00,3600]. 
 
RG sector (00 ≤H   <120): When H is in this sector,the 
RGB component are given by the equations 

B=I(1-S) 
R=I[ 1+ S cos H÷ cos(600-H)] 

And 
G=1-(R+B). 

GB sector(1200 ≤ H < 2400): If the given value of H is 
in the sector ,we first substract 1200 from it: 
H=H-1200 

 
Then RGB component are  

R=I(1-S) 
G=I[1+S cos H ÷cos(600-H)] 

And  
B=1-(R+G). 

BR sector (2400 ≤ H ≤ 3600): finally if H is in this 
range,we subsrtact 2400 from it: 

H= H - 2400 
Then the RGB component are  

G=I(  1- S ) 
B=I[1+S cos H ÷ cos (600 - H)] 

And 
R=1-(G+B). 

    
Texture Features Extraction: 
In texture Feature Extraction important parameter 
consider.Important texture features like correlation, 
homogeneity, entropy and contrast are extracted along 
with colour features.For this  we use Gray Level Co- 
occurrence Matrix. The gray co-occurrence matrix 
function creates a gray level co-occurrence matrix by 
calculating how frequently a pixel with the particular 
intensity value i occurs in a specified spatial 
relationship to a pixel with value j. Gray Level 

Co-occurrence Matrix was proposed by Haralick. 
GLCM is a texture description method is not much so 
difficult, which is based on the repeated occurrence of 
some gray-level configuration in the texture. 
 
Classification: 
Classification is done based on the percentage of  
affected area. This is classified into partially affected, 
moderately affected, severely affected and the rest  
which are normal  affected. For classification we 
cluster the affected area i.e spot on chilli and 
depending upon there size and number. We classify 
the input images to disease chilli and normal chilli. 
 
Grading : 
Grading is the last step of this methodology. Grading 
is done based on the percentage of disease affected 
area. Here Disease score is the means of grading the 
chilli. Disease score is used to mention the severity of 
the disease. 
 
III. CALCULATIONS AND ALGORITHM 
 
A. To calculate percentage of affected area we use 
one equation which is shown below 
 % healthy area of chilli =  (healthy area of chilli  / 
total area of chilli) * 100  
Where,  
Healthy area = Number of  Green pixels  in chilli fruit. 
Total area = total size of chilli fruit 
% affected area = 100  –  % healthy area of chilli.  
 
B. Algorithm 
1. Accept the input image. 
2. Convert the RGB image into to the HSV model. 
3. Display the H, S, V bands.  
4. Apply thresholding on HSV bands. 
5. Prepare the respective binary mask. 
6. Apply mask on HSV bands to obtain segmented 
image. 
7. Analyze each spot for its color, size and texture 
feature. 
8. Compute the features based on the color, size and 
texture. 
9. Compare the input feature value with predefine 
value and decide the grade. 
10. Classify the input chilli image into disease chilli 
and normal chilli and display the results. 
 
IV. RESULTS 
 
C. Original Image of Chilli 

 



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009 Volume- 3, Issue-2, April-2015 

Chilli Disease Detection 
 

37 

 
Fig .5 Original Image Of Chilli. 

D. Results After Preprocessing Of Input Image 
 

 
Fig. 6 Results after preprocessing 

 
E. Green Pixel Extraction From Original Input 
Image 

 

 
Fig. 7 Green Pixel Extractions 

 
We calculate Green pixel count and total pixel count. 
Based on this Percentage Affected Area is calculated. 
Depending on % affected area we decide quality of the 
chilli that means fully  affected, moderately affected, 
partialy affected and the  healthy which is normal. 

 
CONCLUSION 
 
The method so far implemented is effective and fastest 
method in detection of plant chilli disease.  It can be 
strongly recommends to be use for early detection of 
plant chili disease through chilli inspection. The chilli 
images captured are processed to determine the 
healthiness of each plant.  
 
By using this recognition technique, it will identify the 
potential problems to the chilli plants before its goes 
seriously damage for all chilli plants. With this 
method, the use of harmful chemicals on plants can be 
reduced and hence ensure a healthier environment and 
may be even lowering the production cost of the 
maintenance and producing a high quality of chilli. 
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