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Abstract: In this survey paper we have tried to identify the necessity and advantages and disadvantages of different
approaches of different researchers. We know the process of grouping objects or datasets with comparable data points is
called clustering. Groups of items are as similar as they can be. Each group’s points are as dissimilar as possible. One well-
liked algorithm for classifying and dividing data is K-means clustering. It facilitates the separation of objects from their
surroundings. According to K-means clustering, every feature point has a distinct location in space. In a multidimensional
measurement space, a predetermined number of cluster centers are chosen at random by the fundamental K-means
algorithm. The cluster with the closest mean vector is assigned to each pixel in the picture. This procedure continues until
the cluster mean vector positions between iterations vary as little as possible. The K-means algorithm is significantly
impacted by the initial starting points. Initial clusters are randomly generated by K-means. When these starting points are
chosen close to the final solution, K-means can usually find the cluster center effectively. Otherwise, it could lead to poor
clustering results. K-means clustering is one method for classifying data. The K-means function yields the cluster index for

each observation following the division of the data into k distinct clusters.
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. INTRODUCTION

One popular technique for locating the pixels in an
image for decision-making is image segmentation. It separates
an image into multiple discrete regions, maintaining a high
contrast between them while guaranteeing that the pixels in
each region are extremely similar. This method is helpful in a
number of domains, including pattern recognition, traffic
signals, image processing, and healthcare. Image
segmentation can be done in a number of ways, such as using
neural networks, thresholds, edges, and clustering. Among
these strategies, the clustering approach is among the most
successful. K-means clustering, mountain clustering, fuzzy C-
means clustering, and subtractive clustering are among the
various kinds of clustering techniques. Clustering outcomes
can vary depending on the ideal number of clusters. [1]

These days, image segmentation is a crucial medical
method for distinguishing a particular region of interest from
its surroundings. Medical images are segmented using various
methods, and the outcomes of this process are utilized for
additional medical research. In their original format, medical
images are displayed as numerical arrays. The values of
significant physical quantities that illustrate the variations
among different body parts are represented by the numbers
displayed on the computer. [3]
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Processing and analysis of medical images combine data
from various imaging techniques, transform raw images into a
measurable format, and extract important qualitative
information to aid in diagnosis.[2] Finding the edges of
objects, like organs or areas of interest, within images is the
main goal of image segmentation, a crucial component of
medical analysis. Shape analysis, volume change detection,
and the creation of an exact radiation therapy treatment plan
are all made possible by the segmentation results. [5]

1. SUGGESTED K-MEANS
CLUSTRING METHOD

Training data from various classes, with k denoting the
number of clusters, make up the inputs. Determine the
centroids independently for every class. Determine the
centroid for a set of points x1, x2,..., xn by calculating the
Euclidean distance between each point xi and the closest
centroid. The Euclidean distance It is possible to calculate the
distance (d) between two points in Euclidean space, p = (p1,
p2,..., pn) and g = (g1, g2,..., gn). The cluster whose mean has
the smallest squared Euclidean distance should be given each
point.” [4].
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To indicate which mean is closest, assign each point to
the cluster whose mean has the smallest squared Euclidean
distance. Until the clusters are formed, repeat the same
procedures for every cycle. The process of splitting a digital
image into several segments—groups of pixels known as
super pixels—is known as image segmentation in computer
vision. Simplifying an image's representation or transforming
it into a more meaningful and comprehensible format are the
goals of segmentation. To identify objects and their borders,
such as lines and curves, in images, image segmentation is
frequently utilized.

The process of giving each pixel in an image a label and
making sure that pixels with the same label have similar
characteristics is known as image segmentation. A collection
of segments that collectively depict the full image or a
number of outlines extracted from it is the result of image
segmentation. Common or measurable attributes, like color,
brightness, or texture, are shared by pixels in a given area.
The same characteristic varies significantly in the
surrounding areas. Clustering is the process of grouping
samples so that they are comparable to one another within
each group. We refer to these groups as clusters. In data
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mining, clustering is a technique used for tasks like image
analysis, pattern recognition, statistical analysis, and other
related fields. Although there will be less similarity between
groups, a good clustering technique will create groups that
are highly similar to one another. The method's
implementation and the similarity metric it selects determine
how well the clustering results turn out. By evaluating a
clustering method's capacity to identify some or all hidden
patterns, it evaluates how effective it is. One of the most
important steps in the analysis and comprehension of images
is image segmentation. It is considered one of the oldest and
most challenging problems in image processing and is crucial
to the field. The process of grouping and differentiating
objects based on shared characteristics is called clustering.
Using clustering techniques, pixels with  similar
characteristics are grouped together to form various clusters
depending on the similar [7].

1. RESULT FROM EXPRIMENT

Following results are obtained by the different authors
[8] [9] [10] after segmenting image data using an iterative
approach. The random selection of initial centroids at the
beginning of the algorithm can result in different clusters, as
the k-means algorithm might become trapped in a local
optimum and not reach the global optimum. In the Figure 1
and Figure 2, the authors capture an aerial image and perform
image segmentation using K=2 and K=4 .

(a)

(b)

Fig 1: (a) Original Image. (b) Segmented Image with K=2. (c) Segmented Image with K=4
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(b)

Fig 2: (a) Original Image. (b) Segmented Image with K=2. (c) Segmented Image with K=4.

The K-MEANS algorithm aims to minimize the number [3].
of distance calculations and time required, while also
enhancing accuracy [10]. An increase in the number of pixels
in an image leads to a longer execution time. Two Arial
images, one have a higher pixel count and another having [4].
lower pixel cont are segmented using the K-means clustering
algorithm with varying K values.

IV. CONCLUSION [5].

Segmentation is employed for quantifying classes in
aerial images, allowing us to categorize features such as
buildings, soil, and water. In this context, K signifies the [6].
clusters and categories associated with each type of area,
allowing us to determine the percentage of a specific area
represented in that aerial image. One drawback of using the
K-means algorithm for image segmentation is present. The [71.
number of calculations for distance functions is higher. With
this observation we can conclude that much more research is
required to fulfill all the aspect of the quality of the
segmentation. [8].
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