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A Study of Image Segmentation Techniques on
CT lung Images
Ms.K.Kothavari and Ms.S.N.Deepa
Abstract-- Segmentation is used to simplify and/or change the
representation of an image into something that is more
meaningful and easier to analyze Image segmentation is
typically used to locate objects and boundaries (lines, curves,
etc.) in images. More precisely, image segmentation is the
process of assigning a label to every pixel in an image such that
pixels with the same label share certain visual characteristics.
The result of image segmentation is a set of segments that
collectively cover the entire image, or a set of contours
extracted from the image (edge detection). Each of the pixels in
a region are similar with respect to some characteristic or
computed property, such as colour, intensity, or texture, in this
paper various (existing )segmentation algorithm has been
studied a and implemented using mat lab.

Keywords: Image segmentation,thresholding,
clustering, Fuzzy c-means Clustering;

K-means

II SEGMENTATION TECHNIQUES
.
i)Edge-Based Segmentation: Edge detection is the most
common approach for detecting meaningful discontinuities
An edge is a set of connected pixels that lie on the boundary
between two regions, An edge is a “local” concept whereas
a region boundary is a more global idea. A reasonable
definition of “edge” requires the ability to measure gray
level (intensity) transitions in a meaningful way, An edge
based segmentation approach can be used to avoid a bias in
the size of the segmented object without using a complex
thresholding scheme. Edge-based segmentation is based on
the fact that the position of an edge is given by an extreme
of the first-order derivative or a zero crossing in the secondorder derivative. the output of edge detection is shown in
figure 1

I. INTRODUCTION
If an image has been preprocessed appropriately to remove
noise and artifacts, segmentation is often the key step in
interpreting the image. Image segmentation is a process in
which regions or features sharing similar characteristics are
identified and grouped together. Image segmentation may
use statistical classification,
thresholding, edge detection, region detection, or any
combination of these techniques. The output of the
segmentation step is usually a set of classified elements,
Most segmentation techniques are either region-based or
edge based.
Region-based techniques rely on common patterns in
intensity values within a cluster of neighboring pixels. The
cluster is referred to as the region, and the goal of the
segmentation algorithm is to group regions according to
their anatomical or functional roles. This paper gives the
overview of various segmentation techniques and some of
the existing segmentation algorithm has been implemented
using Matlab

(a)

(c)

(b)

(d)

Figure 1: Edgedetection(a)Originalimage (b)Edge
without threshold (c)After applying threshold 45(d)after
applying Morphological thin fun
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ii)Thresholding Method
Thresholding is the simplest way to perform
segmentation,and it is used extensively in many image
processing applications.Thresholding is based on the notion
that regions corresponding to different regions can be
classified by using a range function applied to the intensity
values of image pixels. The assumption is that different
regions in an image will have a distinct frequency
distribution and can be discriminated on the basis of the
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mean and standard deviation of each distribution.For
example, given the histogram of a two-dimensional medical
image I(x,y) , we can define a simple threshold rule to
classify bony and fat tissues or a compound threshold rule to
classify muscle
If, I(x,y) > T1 => Bony,If, I(x,y) < T0 => Fat
If, T0 < I(x,y) < T1 => Muscle ,The input and output images
of Thresholding algorithm are shown in figure 2

(e)

(f)

Figure 3: Whatershed Algorithm(a)Original image
(b)Top-hat image(c)Bottom-hat image(d)Original+Tophat-Bottom-hat(e)Complement of enhanced
image(f)imposed minima image

(a)

(b)

Figure 3: Segmentation usingThresholding ( a)Original
Image(b)Segmented Image
iii)Watershed Algorithm
The watershed algorithm is more representative in the
application of mathematical morphology theory for image
segmentation. Watershed algorithm is a region based
segmentation techniques image that uses image morphology
[7]. Watershed algorithm is an iterative adaptive threshold
algorithm. The idea of watershed algorithm is from
geography,it see gradient magnitude image as a topographic
map, the gradient magnitude in correspond with altitude, the
different gradient in correspond with the peak and basin in
valley in the image. It sees every object of image (including
background) as a separate part and requested there must
have one tag at least in the each object (or seed points).
Marker is knowledge about the object based on applicationoriented; it is selected by the operator manually or by
automatic process.The objects can use watershed algorithm
to transform and develop regional growth after maker.The
input and output images of watershed algorithm are shown
in figure 3

(a)

iv)Clustering Algorithms
Segmentation process is also known as cluster analysis and
is a widely studied area in statistics. The goal of clustering is
to group data into clusters such that the similarities among
data members within the same cluster are maximal while
similarities among data members from different clusters are
minimal. Segmentation is also considered as a clustering
problem when it is thought that pixels assign to clusters by
means of similarities of some image attributes such as color,
texture, histogram, intensity, form factor and etc. In this
context, clustering algorithms are used for image
segmentation in literature. Clustering algorithms are
generally classified as hierarchical and partitioning
clustering [7 ]. While partitioning methods assign data to
predefined clusters directly, hierarchical methods assign
data to hierarchical datasets which are penetrated with each
other. In hierarchical clustering, clustering process can
perform by beginning from single sets to a universal set that
includes all data or vice versa. The first case is called
agglomerative and the second one is called divisive
hierarchical clustering. In contrast to hierarchical methods,
while the clusters that are appropriate to some criteria given
by users are creating, the number of clusters to be obtained
has to be certain. Partitional algorithms are faster than
hierarchical algorithms. Because a similarity-distance matrix
is not necessary to use. Therefore they are more suitable
than hierarchical methods in clustering of large databases. In
this study, the usage of clustering algorithms with the aim of
image segmentation is considered and gray-level values of
pixels are used as measure of quality for clustering. Thus
regions of interest in the image can be extracted.
Respectively K-means, FCM, PSO-based clustering and
ABC-based clustering algorithms are introduced here.
The K-means Algorithm (Hard Clustering)

(b)
The K-means algorithm is an iterative technique that is used
to partition an image into K clusters. The basic algorithm is:
1.
2.

(c)

(d)

3.

International Journal of Emerging Trends in Electrical and Electronics (IJETEE)

Pick K cluster centers, either randomly or based on
some heuristic
Assign each pixel in the image to the cluster that
minimizes the distance between the pixel and the
cluster center
Re-compute the cluster centers by averaging all of
the pixels in the cluster
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Repeat steps 2 and 3 until convergence is attained
(e.g. no pixels change clusters)

In this case, distance is the squared or absolute difference
between a pixel and a cluster center. The difference is
typically based on pixel colour, intensity, texture, and
location, or a weighted combination of these factors. K can
be selected manually, randomly, or by a heuristic. This
algorithm is guaranteed to converge, but it may not return
the optimal solution. The quality of the solution depends on
the initial set of clusters and the value of K.
Hard clustering assumes sharp boundaries between clusters
[11]; apixel belongs to one and only one cluster. A popular
and well knownhard clustering algorithm is K-means
clustering algorithm K-means algorithm is the most wellknown and widely-used unsupervised clustering technique
in partitional clustering algorithms. Purpose of this
algorithm is to minimize the distances of all the elements to
their cluster centers [3, 11].
Most of the algorithms in this field are developed by
inspiring or improving k-means. The algorithm upgrades the
clusters iteratively and runs in a loop until it reaches to
optimal solution.
Performance of K-means algorithm depends on initial
values of cluster centers. Therefore the algorithm should be
tested for different outcomes with different initial cluster
centers by multi-running. The main advantages of this
algorithm are its simplicity and low computational cost,
which allow it to run efficiently on large data sets. The main
drawback is that: K the number of clusters must be
determined [10], it does not yield the same result each time
the algorithm is executed and the resulting clusters depend
on the initial assignments of centroids.
The process is as follow
(i). Randomly choose number of clusters K.
(ii). Compute the histogram of pixel intensities.
(iii). Randomly choose K pixels of different intensities as
Centroids.
(iv). Centroids are finding out by calculating mean of pixel
values in a region and place Centroids as much far away
from each other as possible.
(v). Now, compare a pixel to every Centroid and assign
pixel to closest Centroid to form a cluster.
i

C(i)= arg min ǀǀ x   ǀǀ
(vi). When all pixels have been assigned, initial clustering
has been completed
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(vii). Recalculate position of Centroids in K clusters [11].
(viii). Repeat step 5 & 6, until Centroids no longer move.
(ix). Image separated into K clusters.

The figure 4 shows the input and ouput images of KMeans algorithm

(a)

(b)

Figure 4:K-Means Algorithm
( a)Original Image(b)Segmented Image
Fuzzy Clustering
In real time applications, one of the most difficult task in
image analysis & computer vision is to classify the pixel in
an image correctly [11], when there is no crisp boundaries
between objects in an image thus in order to address this
difficulty , fuzzy clustering techniques are used .Fuzzy
clustering technique classify pixel values with great extent
of accuracy & it is basically suitable for decision oriented
applications like tissue classification & tumor detection etc.
fuzzy clustering divides the input pixels into clusters or
groups on the basis of some similarity criterion, such that
similar pixels belong to same cluster. Similarity criterion
used can be distance, connectivity, intensity. The resulting
partition improves the understanding of human beings &
helps in a more informed decision making. The advantage of
fuzzy system is that they are easy to understand, as the
membership function partition the data-space properly [11].
.
FCM assign pixels to each class by means of membership
function.Let us suppose
X =(x1 ,x2 ,x3-------xn) Denotes an image with N pixels
which is to be divided into C clusters, FCM follows an
iterative process which minimize following objective
function–ijm ||xj – vi ||
Where, uij m = membership function of pixel xj in ith cluster
Vi is the centre pixel of ith cluster
m is the fuzzifier that controls the fuzziness of resulting
clusters & lies between 1˂m≤∞
The membership function and cluster centers are updated,
the cluster cen ters can either be initialized randomly or by
an approximation method.
Disadvantage of FCM is that for noisy images it does not
take into account spatial Information , which makes it
sensitive to noise & other image artifacts. As FCM cluster
assignment is based on
distribution of pixel intensity, it makes it sensitive to
intensity variations in the illumination. To overcome these
drawbacks of FCM , several other algorithms are introduced
as modified FCM,
GSFCM (Generalized spatial FCM), mean shift based
FCM,FLICM (fuzzy logic information C-means clustering
algorithm),NFCM (novel FCM) , ISFCM (improved spatial
FCM)
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The figure 5 shows the input and ouput images of Fuzzy
C-Means algorithm

[8]
[9]
[9]

[10]
[11]

(a)

(b)

Figure 5:Fuzzy C-Means
Image,b.Segmented Image

Algorithm (a)Original

[12]

[13]

III CONCLUSION
The result of image segmentation is a set of segments that
collectively cover the entire image, or a set of contours
extracted from the image .Each of the pixels in a region are
similar with respect to some characteristic or computed
property, such as color, intensity, or texture. Due to the
importance of image segmentation a number of algorithms
have been proposed but based on the image that is inputted
the algorithm should be chosen to get the best results. In this
paper the various algorithms that are available for gray
scale images are studied
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