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Abstract
Image segmentation is an important research area because it 
plays a fundamental role in image analysis, and understanding. 
Segmenting an image is. S the most challenging and difficult 
task because there exist different objects and a huge variations 
between them using a general framework. With the advent of 
modern publishing technologies, the layout of today’s documents 
has never been more complex. Most of them contain not only text 
and background regions, but also graphics, tables and pictures. 
Therefore scanned documents must often be segmented before 
other document processing techniques, such as compression or 
rendering, can be applied. Traditional approaches to document 
segmentation, usually involve partitioning the document images 
into blocks, and then classifying each block
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I. Introduction
Segmentation [1] is the process of partitioning an image into non-
intersecting regions such that each region is homogeneous and 
the union of no two adjacent regions is homogeneous for some 
applications, such as image recognition or compression we cannot 
process the whole image directly for the reason that it is efficient 
and unpractical. Therefore, several image segmentation algorithms 
were proposed is to classify or cluster[2][3] an image into several 
parts or can say regions. There are lots of image segmentation 
algorithms exist and be extensively applied in science and daily 
life. 

Fig. 1: An Image Segmentation Example

According to their segmentation method, we can approximately 
categorize them into region-based segmentation, data clustering 
and edge base segmentation. Image segmentation is useful in 
many applications. It can identify the regions of interest in scene 
or annotate the data. Region-based segmentation includes the 
seeded and unseeded region growing algorithms. The goal of 
segmentation is typically to locate certain objects of interest which 
may be depicted in the image, segmentation could therefore be seen 
as a computer vision problem. Several general-purpose algorithms 
and techniques have been developed for image segmentation. 
To be useful, these techniques must typically be combined with 
a domain’s specific knowledge in order to effectively solve the 
domain’s  segmentation problems.

Fig. 2: Automated Brain Scan Segmentation

II. The Methods for Image Segmentation
Human eyes can distinguish thousands of colours but can only 
distinguish 20 kinds of gray-scale, so we can easily and accurately 
find the target from the color images. However, it is difficult to 
find out from the gray-scale image. The reason is that color can 
provide more information than gray-scale. The color for the pattern 
recognition and machine vision is very useful and necessary. At 
present, specifically applied to the color image segmentation 
approach is not so much as for the gray-scale images, most of 
proposed color image segmentation methods  are the combination 
of the existing gray-scale image segmentation method on the 
basis of different color space. Commonly used for color image 
segmentation methods are histogram threshold, feature space 
clustering, region-based approach, based on edge detection 
methods, fuzzy methods, artificial neural network approach, based 
on physical model methods, etc.

A. Thresholding Technique
Makes decisions based on information from local pixels and is 
effective when the intensity levels of the objects fall squarely 
outside the range of background levels. Because spatial information 
is ignored, however, the boundaries blurred region can wreak 
havoc. Boundaries and borders region are closely linked, because 
there is a strong current on the edge of the area. Therefore, edge 
detection techniques have been used as the basis for the other 
segmentation technique. The edges identified by edge detection 
are often disconnected. Limits of a closed segment of the object 
regions is required to from an image. Discontinuities are bridged 
if the distance between the two edges is a predetermined threshold 
[4].

B. Edge Based Methods
Methods centered around the edge detection. Weakness in 
connecting together broken contour lines make it as prone to 
failure in the presence of blur [5] 

C. Region based Methods
A method based on the region generally proceeds as follows: the 
image is divided into connected regions by grouping neighboring 
pixels of similar levels of intensity. Adjacent regions are then 
merged under some criterion involving perhaps homogeneity or 
sharpness of borders in the region. More stringent criteria result in 
fragmentation, given the blurred boundaries and light fusion[6].
On the basis of relaxation-preserving connectivity This 
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segmentation method, generally referred to as the active contour 
model begins with a certain initial shape shown at the limit of 
the shape of the curves of the vertebral column and the updated 
iteratively by applying various operations to contraction / expansion 
in function with an energy function. Although the model of energy 
minimization is not new, the coupling with the maintenance of 
a yield model gives an interesting new twist, as usual with this 
kind of methods, being trapped in a local minimum is risk against 
which we must protect.

D. Region based Methods 
Graphics can be used effectively for image segmentation. In 
general, a pixel or group of pixels are the vertices and edges 
define the difference between the pixels in the neighborhood.
Some popular algorithms in this category are random Walker, 
minimum average cut algorithm based on minimum spanning tree, 
cut standard, etc. The method of “standard” cuts was proposed by 
Shi and Malik in 1997. In this method, the image to be segmented 
is modeled as a weighted graph, undirected. Each pixel is a node 
in the graph, and an edge is formed between each pair of pixels. 
an edge weight is a measure of the similarity between the pixels. 
the image is divided into disjoint sets by removing the edges that 
connect the segments. the optimal distribution of the curve is the 
one which minimizes the weight of edges have been removed.

E. Mathematical Morphology
Mathematical morphology geometrical structure of the image 
is examined by probing with small patterns, called “structuring 
elements?, Size and different shape. This procedure allows 
operators to nonlinear image are well suited to the exploration of 
geometric and topological structures [7].
Mathematical Morphology is a retrieval of image components that 
are useful for representation and description tool. Morphology can 
provide boundary objects, skeletons and convex hulls. It is also 
useful for the treatment of many techniques before and after, in 
particular edge thinning and pruning.
Most operations are based on morphological operations of dilation 
and contraction simple. The main application of morphology 
occurs on binary images, but also images in grayscale. It may also 
be useful in image distance. (An image is a range where the gray 
levels representing the distance from the sensor to objects in the 
scene, rather than the intensity of the light reflected by them).
Mathematical morphology has several advantages over other 
techniques, particularly when applied to image processing such 
as edge information preserved, works by using a treatment based 
on shape, can be designed to be idempotent effective calculation. 
The morphology has been used in a wide range of applications. 
Some possible applications include image enhancement, image 
restoration, edge detection, texture analysis, noise reduction.

F. Split and Merge Methods
Segmentation Split-and-merge is based on a partition of the quad 
tree of an image. Sometimes called quadtree segmentation. This 
process starts at the root of the tree representing the entire image. 
If it is non-uniform (homogeneous), and is divided into four square 
child (division process), and so on so forth. Conversely, if square 
four children is homogeneous, that can be combined in several 
connected components (melting process). The node of the tree 
node is a segmented. This process continues recursively until no 
splits or mergers are possible [8].  

Fig. 3: Clustering Methods for Image Segmentation

G. Methods for Clustering
Clustering is the grouping of objects or a set of objects such that 
objects in the same group can be called as a group are similar to 
each other than to other groups. Clustering can be considered 
the most important problem of unsupervised learning; So, like 
any other problem of this kind, it is to find a structure in a set 
of unlabeled data. A vague definition of clustering could be “the 
process of organizing objects into groups whose members are 
similar in some way.” Therefore, a cluster is a collection of 
objects that are internally consistent but distinctly different from 
the objects that belong to other groups.
An image segmentation is to divide or separate the image into 
regions of similar attribute. The most fundamental attribute for the 
image segmentation is the luminance amplitude for a monochrome 
image and color components of a color image. Clustering is one 
of the methods used for segmentation. In this case, are easily 
identified three groups to which the data can be divided; the 
similarity criterion is distance: two or more objects belong to the 
same group if they are “close” according to a certain distance (in 
this case, the distance of the slope). This is called cluster based 
on the distance, we will deal here is the grouping based on the 
distance. Another type of clustering is conceptual clustering: two 
or more objects belong to the same group if it defines a concept 
common to all that oppose. In other words, the objects are grouped 
according to their shape and not descriptive concepts as simple 
measures of similarity.
Classification algorithms can be classified as follows

Plane array (Create a set of groups without explicit • 
link structure which includes, but also called exclusive 
grouping)
Hierarchical classification (create a hierarchy of groups)• 
Consolidation drive (assigned each document / object as a • 
member of a group exactly)
Flexible grouping (Distribute the document / object in all • 
groups)

Algorithms
Agglomeration (hierarchical clustering)1. 
K-Means (map network drive grouping)2. 
EM algorithm (the plan network, flexible grouping)3. 

Hierarchical classification (AHC) K-means algorithm is applied 
to urban consolidation of the image directly. Generally uses 
standardized weighted vectors and cosine similarity. Here is 
illustrated the k-means algorithm, using a set of points in the 
group of the n-dimensional vector space of text [6].
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Expectation Maximization (EM) algorithm is one of the most 
commonly used to estimate the density of data points in an 
uncontrolled environment. The algorithm is based on finding 
the maximum likelihood estimates of the parameters when 
the data model depends on some latent variables. MS, waiting 
alternating steps (E) and the maximization (M) are performed 
iteratively until the results converge. Step E calculates an expected 
including the latent variables as if they were observed likelihood 
and the maximization step (M), which computes the maximum 
likelihood estimates of the parameters by maximizing the expected 
probability in the last step the E. parameters in the step of M are 
then used to begin another step E, and the process is repeated 
until convergence. 

The K-means algorithm is an iterative technique to segment the 
image into k groups. The base [9] algorithm:

Choose K class centers, randomly or based on heuristics1. 
Assign each pixel of the image in the cluster that minimizes 2. 
the distance between the pixel and the center of the cluster
cluster centers recalculated by averaging all the pixels in 3. 
the cluster
Repeat steps 2 and 3 until convergence is reached (eg no 4. 
pixels change clusters)

H. Application of image segmentation
Among the practical applications of image segmentation are:
Content-based image retrieval
Content-based image retrieval also known as query by image 
content and retrieval of visual information based on content is 
the application of computer vision techniques for the problem of 
searching for images, namely the problem of searching for digital 
images in large databases of image content based retrieval is in 
contrast to approaches based on concepts. “A search based on the 
content means that the actual content of the image is analyzed 
instead of metadata, such as keywords, tags and / or descriptions 
associated with the image. The term” content “in this context 
could refer to colors, shapes, textures, or any other information 
which can be obtained from the image. image search based on 
the content is desirable because most images based Web search 
engines are based solely on the metadata and it produces a lot of 
waste in the results.

I. Machine Vision
Machine vision is the technology and methods used to ensure 
inspection and automated analysis based on imaging for 
applications such as automatic inspection, process control, and 
orientation of the robot in the industry. MV range is wide. Imaging 
of the main uses of machine vision are automatic inspection and 
guided industrial robots. Common applications include insurance 
voltage quality, sorting, handling, robot guidance, and optical 
measurement.

III. Conclusion
Image segmentation is one of the key-steps in image analysis, 
where the many theory based methods are widely used, however, 
none had universally property to segment all types colour images. 
Hence, to improve segmentation quality and universally property 
of segmentation algorithm, a new many colour image segmentation 
algorithm was brought out based on feature divergence and 
many contrasts. The Progress towards building a framework for 
automatic image segmentation.  In future we want to develop 
automated methods for cancer detection using image segmentation 

algorithms. We plan to incorporate the fuzzy segmentation methods 
for effective cancer algorithm dectection and will ty to improve 
their performance
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