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ABSTRACT 

Due to the arrival of computer technology 

image processing techniques have become 

important in a wide range of applications. 

Image segmentation is a method of classifying 

sub patterns in a given image. Image 

segmentation is widely used in application like 

pattern recognition, machine vision, medical 

imaging, face detection, content based image 

retrieval and object detection. Several 

algorithms have been developed for 

segmentation. Vegetable production is 

daunting task because of various attacks from 

different bacteria. The symptoms of infected 

vegetable are usually changed in color, 

infected spots, special kind of specks, and 

hollow areas with concentric rings having 

diverse colors on the outer surface area. 

Manual identification of defected vegetables is 

very time consuming. The main aim of this 

work is detect infected vegetables based on 

color features with Unsupervised K-means 

clustering algorithm. Algorithm development 

includes two main steps namely difference 

enhancement and segmentation. Vegetable 

samples are collected from market and data 

acquisition has been carried out for database 

preparation. The segmentation techniques 

based in pixel locality of the image are applied 

to get the segmented vegetables and infected 

part of the vegetables. Using K-means 

clustering  the experimental result shows that 

the segmentation of vegetables diseases. The 

simulation results show that the proposed 

methods are more promising. 

1.INTRODUCTION  

Digital images are highly effective in 

conveying certain attributes that help in certain 

evaluations. In food science the process of 

identifying the defect in any vegetables acts an 

important role. Vegetables production faces 

important losses in India due to bacterial 

infection.  Vegetable quality is often referred 

to size of vegetable, its shape, its colour and 

bruises from which it can be classified. The 

detection of diseases at time is the basis for 

management of a ranch. Many research papers 

have proposed many machine vision methods 

for identifying vegetable defects, as detecting 

defects in vegetables at an early stage can help 

reduce additional infection spreading to other 

parts of the vegetables which will help the 

agricultural industry.  In general, the qualities 

of any vegetables are individually extracted by 

manual examination [1].  Different 

applications related to food items are there that 

are based on image processing techniques. 

Some among them are applications in fruit 

grading, vegetable grading, yield mapping, 

robot harvesting, and leaves disease detection, 

weed detection, etc., To make this task more 

accurate, various studies are carried out to 

detect diseases automatically by applying 

image processing techniques. For production, 

it is used to develop automatic sort system for 

examining the quality of vegetables to increase 

customer agreement level [2]. Bacterial 

diseases of vegetables are most severe and 

unhelpful diseases affecting in field crops. 

Under most conditions they can cause 

localized epidemics affecting young rising 

vegetable. The accurate detection of vegetable 

disease is demanding task to researchers. This 

work presents vegetable disease identification 

using image processing techniques to monitor 

diseases based on colour space segmentation. 

The datasets used for this experiment was 

collected based on real sample images for 

vegetable at different disease, which were 
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collected from a market. The proposed 

approach consists of three different phases; 

like pre-processing, segmentation, and 

calculating disease area. In the pre-processing 

phase the images are resized to 250x250 pixels 

for reduce their colour index. Contrast 

enhancement is used to improve the colour 

edges. In the segmentation phase clustering 

algorithm is used to segment unnatural portion 

of the vegetables image from the original 

image. Finally the infected area is calculated to 

know about the disease sternness.  In this 

paper, section 2 analysis related works that 

uses existing methods. Under section 3 the 

proposed methodology is explained in depth 

and under the section 4, discusses the 

experimental results and finally conclusion is 

presented in section 5.  

2. RELATED WORK  

This section reviews the existing approaches 

used to attempting the difficulty of disease 

categorization of various leafs, plants, fruits 

and vegetables.  The work represents a 

hierarchical grading method which is applied 

to the vegetables. From the proposed range, 

they can identify the good and bad vegetables.  

Vegetable colour is used as a measurement of 

nutrient level and plant physical condition 

status. Polder et al [3], proposed an approach 

to measure the mellowness of vegetables.  In 

this the standard RGB image are used to 

classify the phases using linear discriminant 

analysis (LDA) technique. Mainly a machine-

vision system was created  for determining the 

size and location of individual longans in the 

bunch. The longans were processed to 

eliminate clatter and then converted the images 

to gray scale. In the meanwhile a canny edge 

detector was used to detect edges in the images 

of longan fruits. Since the shape is circular, for 

this a circular Hough transform was also 

applied to the images in searching for longans. 

[4]. Vegetables are often graded on the basis 

of size; it may be more useful to develop a 

machine which would grade by produce mass. 

Single and multiple variable regressions of 

projected areas, single and multiple variable 

regressions of tomato dimensions and 

modelling tomato mass grounded on its 

measured volume and mass. [5]. R.Kalaivani 

et al [6], presented a vegetables crop grading 

system based on colour based segmentation of 

k-means clustering algorithm [7]  Hadi Izadi et 

al [8], determined the relationships between 

fruits and vegetables based on size and 

projected area of single and multiple 

dimensions. Meenu Dadwal et al [9], present a 

histogram based classification of ripen and 

unripen vegetables using ripeness levels. 

Image processing proved to be effective tool 

for analysis in various fields. In agriculture 

sector where the parameters like canopy, yield, 

quality of product were the significant 

measures from the farmers point of view. The 

availability of expert and their services may be 

time overwhelming and many times expert 

advice is not affordable. [10]. Vegetables 

shape and colour, and the level of maturity can 

be characterize by the variety of vegetables.  

3.DISEASE IDENTIFICATION SYSTEM 

IN VEGETABLES 

The proposed work includes seven different 

phases to detect diseases in vegetables. In first 

phase the image is transformed as 250x250 

pixels to decrease colour intensity. Second 

phase, image is pre-processed by using 

contrast enhancement technique to increase the 

difference of disease portion. Third phase, k-

means clustering algorithm are very much 

used to segment the disease portion from input 

image.  In fourth phase of this process, the 

boundary is extracted for segmented image to 

get better precision. Fifth phase weighted 

centroid is calculated for output image. 

Next,the sixth phase image is exhibited based 

on standard deviation value whose value is 

less than 50. Finally the infected area is 

calculated using mathematical formula by 

using the input image area and disease area. 

The following Fig.1 shows the proposed 

outline for finding diseases in vegetables. 
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Fig.1. Proposed Framework 

The data that is the vegetables was 

collected from local market place. The 

dataset contains different diseases of 

vegetables like anthracnose, speck, spot, 

canker, late bight and early blight.  The 

proposed method is implemented in Mat 

lab 2013 software. The input image is 

resized using imresize function.The 

contrast is enhanced using imadjust 

function with many parameters. K-means 

clustering provides separating of the image 

based on colour space. K is the value 

which is used to create number of 

partitions for clustering. In this application 

k=5, five different centres of the clusters 

are created based on its distance of each 

color pixels from the center of the cluster 

is computed. Based on the Euclidean 

distance of each pixel color from the 

center, the pixel is marked to the cluster 

where the Euclidean distance is value 

least. For every iteration in segmented 

process the centre of mass is updated 

based on average of each colour pixels. 

The process is repeated until the mass 

comes same. The classification is 

performed by lessening the sum of squares 

of distances among the data objects and 

their equivalent clusters. In the cluster 

extraction block first transforms the 

segmented image from RGB image to  

colour space. Then system classifies 

different colours using -mean clustering 

in lab space.  Typically -mean clustering 

algorithm selects arbitrary mean pixel in 

every cluster image. Finally, It created the 

number of clusters accessible in image 

based on the value of .  

PROPOSED ALGORITHM: 

Step 1: Read a vegetables image  

Step 2: Convert the given image from 

RGB color space to L*a*b color space. 

Step 3: Apply and isolate the colors using 

K-means clustering method using 

Euclidean distance metric.   

Step 4: Label every  pixel in the image 

using the results of K-means  

Step 5: Generate images that segment the 

input image by color.  

Step 6: Segmented Image is then filtered 

by applying median filter  

Step 7: Enhanced image is then given as 

input to the classification procedure.   

 

Fig.2. Vegetables defect segmentation 
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4. EXPERIMENTAL RESULTS  

The experiment is carried out by using 

different vegetables disease by 

implementing algorithms in Matlab 2013 

software. First the input image is resized 

by using matlab function with 250x250 

pixel. The following figure.3 shows the 

resized original image.   

 

Fig.3.Resized input image 

 In this preprocessing phase, the image is 

enhanced based on contrast enhancement 

technique by using imadjust() function 

with the increase and decrease parameters. 

The following figure 4 shows the contrast 

enhanced image. 

 

Fig.4. Contrast Enhanced Image 

The segmentation is done by using  K-Means 

Clustering algorithm with the k value of 5. The 

below figure, demonstrate the segment 

infected portion with fifth cluster.   

 

Fig.5. Segmented Image 

The segmented image contains some 

unwanted pixels so the boundary 

extraction is used to extract the boundary 

to find accurate infected boundary. The 

following figure, illustrates the boundary 

extracted image.   

 

Fig.6. Boundary Extracted Image 

The weighted centroid is calculated for 

each resultant image to find the infected 

area. The centroids are calculated by 

computing standard deviation for each 

centroid. The following figure gives the 

weighted centroid calculated image.   
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Fig7. Weighted Centroid 

The centroid for particular region is traced 

to calculate the intensity level for each red, 

green and blue pixel of the image. The 

following figures display the traced 

centroids with blue plots and the intensity 

values for the each 

 

Fig.8.Centroids 

 

Fig.9.Intensity Values 

Finally the resultant image is displayed 

based on the standard deviation. The 

region with <50 of standard deviation is 

displayed to showed as infected area. 

Sometimes the unwanted portion of the 

image may have high standard deviation 

so the threshold value is set to be 50. In 

the Figure, the weight centroids hide the 

standard deviation of <50 regions since it 

will display high standard deviation 

values. The following figure exemplifies 

the result image.   

 

Fig.10.Result image 

 

The below table represents the infected 

area calculations 

Total tomato area=86141 sq. pixel units  

Disease portion area=3324 sq. pixel units   

Infection % = (total tomato area/ disease 

portion)*100    = (86141/3321)*100     = 

3.8%.   

Table.1.Infection percentage for different 

diseases 

S.N
o. 

Disease 
Name 

Total 
Area(
sq. 
pixel 
units) 

Infect
ed 
Area(
sq. 
pixel 
units) 

Infecte
d 
Percent
age 

1 Anthrac
nose 

4700
00 

4325 0.8% 

2 Bacterial 
Canker 

1179
22 

9351 7.7% 

3 Bacterial 
Spot 

3704
00 

7425
2 

18.5% 

4 Early 
Blight 

1067
95 

2011 1.8% 

5 Bacterial 
Speck 

5057
6 

4857 9.6% 

6 Late 
Blight 

8614
1 

3324 3.8% 
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5.CONCLUSION  

The proposed work demonstrates the disease 

identification using image segmentation. In 

this work, the real samples of images are 

collected from market. The K-means 

Clustering algorithm is used to partition the 

disease portion with 5 different cluster 

processes. After all iteration the final image is 

exhibited in the fifth cluster.  The centroid 

weight is calculated to identify accurate 

portion. Also, the centroid weight is used to 

calculate infection percentage. The intensity 

value of each centroid is plot based on red, 

green and blue pixels for diseased portion. 

Formulas is used to calculate the infection 

percentage. In this work the proposed work is 

limited to K-means clustering segmentation. 

Experimental results suggest that the proposed 

approach is able to accurately segment the 

defected area of vegetables present in the 

image. K-means based defect segmentation 

approach is also segment defected area with 

the stem and calyx of the vegetables. The 

future work includes determination of number 

of clusters required to segment the defects 

more precisely. 
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