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Abstract: Segmentation is the initial phase in 

examining or translating a picture consequently. 

Specifically applications, similar to picture pressure 

or picture acknowledgment, whole picture can't be 

handled straightforwardly. Thus numerous 

segmentation procedures are proposed to fragment 

a picture before preparing it. This made it 

conceivable to create numerous methods which are 

right now utilizing as a part of various businesses 

and farming field. They are either connected for 

evaluating or reviewing nature of sustenance items 

and Fruits. These created strategies utilize 

thresholding and grouping way to deal with get 

appropriate sectioned yield. This paper focused on 

K-Means Algorithm and OTSU's Algorithm for 

image segmentation. This approach portions the 

Mango natural product pictures especially which 

are nonroundabout and caught in different 

enlightenment, for example, low, Medium and high 

power. K-Means Algorithm is eminent strategy for 

picture segmentation. Distinctive shape Mango 

organic product pictures are fragmented 

appropriately alongside dark scale. After the 

segmentation procedure thresholding are connected 

on the sectioned picture. Thresholding calculation 

"Otsu's thresholding" is connected to enhance the 

effectiveness of the last yield picture. The diagnostic 

outcome demonstrates the exact segmentation of 

mango Image utilizing this approach. 
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1. Introduction 
In more seasoned days, human relies on its vision 
qualities to separate amongst ready and unripe 
natural products. Yet, this technique had high rate 
of blunders due to sickness, diversion and different 
variables amid working hours. This likewise may 
impacts the working rate of framework. So to 
diminish this disappointment rate human began to 
design new strategies [8][10][19]. Separating the 
data from pictures and understanding them for a 
few errands is a vital normal for Machine learning. 
Likewise, picture division is one of the underlying 
strides in bearing of understanding pictures and 
after that finds the diverse protests in them. 

Innovation progression on the picture division 
procedure has encountered huge development 
both in principle and application.  

Picture division procedure was broadly utilized as 

a part of example acknowledgment and picture 

grouping in numerous regions, for example, 

horticultural, restorative and legal. Image 

segmentation is the first step for analyzing an 

image as well as important and challenging 

process of image processing [2][3]. In image 

segmentation technique image is divided into 

meaningful regions/classes having similar 

properties and features. With the help of image 

segmentation required information can be 

extracted for application. Many real world 

applications are using image segmentation process 

like Content Based Image Retrieval, Object 

Detection, Medical Imaging, Traffic Control 

System, etc. Segmentation process can be 

performed into two ways, segmentation on a 

specific part or region of image or segmentation 

on the complete image [1]. Image segmentation 

classification is given in Figure 1.  

 

A. Region Based Segmentation 

In this technique image is divided into regions or 

clusters according to the discontinuity property of 

pixels. Pixels with same property are grouped into 

one region [20]. 

 

 1.Threshold: For image segmentation 

thresholding is considered as the simplest method. 

In thresholding each pixel of image is replaced by 

a pixel black if the pixel intensity < assigned 

constant X or a pixel white if the pixel intensity > 

assigned constant X. 

 

2. Clustering: In clustering the objects are 

organized in the different classes based on their 

characteristics. A cluster is considered as the 

group of objects based on similarity and dissimilar 

with the objects belonging to different clusters. A 

various types of clustering techniques have been 

introduced for effective image segmentation [20]. 



 

                                                                                                             National Conference on Industry 

4.0(NCI-4.0)  Faculty Of Engineering and Computing Sciences(FOECS), Teerthanker Mahaveer University, 

Moradabad 
[2020] 

 

 

229 

 

In K-Mean image is divided into K groups/ 

clusters. A cluster is defined in the form of k 

centroids. Selection of a point for a particular 

cluster is done according to the closeness of point 

with the cetrtoids. If not closer to that cluster's 

centroid than in other cluster. Selection of best 

centroids in K-means clustering is done by 

alternating data points for the cluster using current 

centroids and centroids selection based on the 

current data points to cluster   

 

II. Related Work 

Thresholding-based image segmentation 

technique is good enough for partitioning natural 

images correctly [1]. In this research manual 

segmentation, Otsu’s thresholding discussed. On 

the basis of these three techniques one improved 

thresholding technique is formed. The analysis 

results showed that TsTN has the ability to 

produce good segmentation. Segmentation 

techniques based on Clustering algorithm 

Histogram matching was used for detecting the 

ripeness rate of fruits and vegetables [2]. Colored 

images of fruits and vegetables are used as an 

input data. Some threshold levels are set to find 

the maturity level fruits and vegetables. Fuzzy 

homogeneity vectors and the fuzzy co occurrence 

matrix concept is used for image segmentation. 

Homogeneity vectors and the fuzzy membership 

function are combined for feature extraction of 

image [23].  

An improved clustering algorithm with colour 

classification technique is used for segmenting the 

fruit images [3]. Morphological Operation, Edge 

Detection, Threshold, Clustering techniques are 

used for segmenting different food and food 

products images [4]. MATLAB is used for 

implementing and analyzing. Bacterial foraging 

optimization algorithm is used to find the defects 

on fruit surface. In this research work a novel 

approach of image segmentation is used for 

segmentation and segregation of infected fruit 

surface based on color features [08].  

In this ABFOA approach and RGB decomposition 

is used for better result. A hybridized model with 

the combination of Morphological Operations and 

Watershed Segmentation technique (MOWS) 

focused on the segmentation techniques for 

overlapped regions [09]. Surface color features of 

fruit are extracted then segmented the defective 

part of fruits using K-Means Clustering and Fuzzy 

C-Means algorithms [11].  

Gaussian low-pass filter (GLPF) is used for 

removing noise. K–Mean clustering algorithm is 

used for the defect segmentation of fruits [13]. 

Three to four clusters are used for defect 

segmentation. For experimental result defected 

apples are used as a case study. In addition of this 

ANN (artificial neural network) and Genetic 

Algorithms are also used for image segmentation 

[11].  

 

III. Used Algorithm 

The K-mean calculation is based on prominent 

bunching calculation and widely used for 

information mining, image classification, 

bioinformatics and numerous different fields. This 

calculation functions admirably with little 

datasets. In this paper we focused on modified 

kmean calculation for image classification. 

 

A .K-Means Clustering Algorithm  

K-means clustering is performed into three steps: 

1. Data features are extracted.  

2. Vector space is created.  

3. Natural clustering is identified. In this method 

objects are clustered around the cancroids ui i = 

1. 

In K-Means algorithm initially k pixels are 

selected randomly as the initial centroids for 

clustering. The selected centroid work for creating 

clusters and is used to determine which pixels 

belong to it. Remaining algorithm uses the 

iterative process as follows: 

Step1: Clusters having closet centroid are 

assigned to the cluster. Euclidean distance is used 

for similarity computation, less distance represents 

more similar they are. That is based on pixel’s 

intensity distribution.  

Step2: Centroids initialization by k random 

intensities. 

Step 3: Repeat step 4 and 5 until there is no more 

change in cluster labels.  

Step 4: Image point clustering based on the 

distance of their intensity values from the centroid 

intensity values. 

In this algorithm k is used as the number of 

clusters, i represents the number of iteration on 



over all the intensity values, j iterates over all the 

centroids (for each cluster) and i are the centroid 

intensities. 

After completion of clustering image is segmented 

based on the formed clusters. Each cluster of 

pixels form a separate image. 

 

B.   OTSU’s Thresholding Algorith 

We have performed thresholding with Otsu's 

thresholding. Thresholding technique is utilized to 

change over the dim level or paired picture into 

highly contrasting pixels. In this assessment, Otsu 

strategy was added to ascertain edge esteem 

consequently, and along these lines empower us to 

separate objects of enthusiasm from its 

experience. 

  Otsu's thresholding gives worldwide 

thresholding.  Worldwide limit esteem is figured 

consequently which is utilized to get a power 

picture into a paired picture with im2bw. There is 

no code determined for taking out noise before 

thresholding the picture, so it contains some 

measure of commotion exhibit. 

   Otsu's calculation takes 3 seconds to create the 

yield. The strategy does not function admirably 

with variable brightening. Area of intrigue is less. 

It incorporates superfluous points of interest. 

   Otsu's thresholding technique includes repeating 

through all the conceivable limit esteems and 

figuring a measure of spread for the pixel levels 

each side of the edge, i.e. the pixels that either falls 

in closer view or foundation. The point is used to 

discover the limit esteem where the aggregate of 

forefront and foundation spreads is at its base. 

 

IV. EXPERIMENTAL RESULT 

   In our experimentation we use basic 

segmentation methods, K-Means clustering 

algorithm and Otsu’s Thresholding based 

segmentation techniques. In our experiment 

mangoes are selected as a case study. Basic 

segmentation technique is used for the segregation 

of mango from its background and other objects. 

Focused algorithm of this paper K-Means 

clustering and Otsu’s threholding are used for 

segmenting the image based on color. 

   K-means algorithm is based on number of used 

clusters k for segmentation and Otsu’s thresolding 

is based on number of created classes N. In this 

demonstration we used k=2 and N=2,3 and 4. 

 
 

 
   In experimentation of K-means based image 

segmentation, Fig. 3, we used two clusters.(a) is 

original image and (b) is segmented image. In Fig. 

4 (a) is the original image and (b),(c),(d) are the 

Otsu’s threshold based segmented images with 

N=2, N=3and N=4 respectively. N is the number 

of classes for segmentation. Original Image N=2 

N=3 N=4. 

 

 
TABLE 1: RESULTS OF SEGMENTATION 

TECHNIQUES 
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