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Abstract
Segmenting an image to meaningful parts is a fundamental operation in image processing. Image
segmentation is the process of partitioning a digital image into multiple segments. In this paper, various
image segmentation methods are explained.
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Processing system includes treating images

Abstract

as two dimensional signals while applying

Segmenting an image to meaningful parts is
a

fundamental

processing.

operation

Image

in

already set signal processing methods to

image

segmentation is

them

the

[2]. Segmenting

an

image

to

meaningful parts is a fundamental operation

process of partitioning a digital image into

in image processing. Image segmentation is

multiple segments. In this paper, various

the

image segmentation methods are explained.

process

of

partitioning

a digital

image into multiple segments (sets of pixels,
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also known as super-pixels). The goal of
segmentation is to simplify and/or change

1. INTRODUCTION

the

representation

of

an

image

into

Multichannel information processing has

something that is more meaningful and

assumed great importance due to the

easier to analyze. Image segmentation is

evolution of the fields like remote sensing,

typically

GIS, biomedical imaging, multispectral data

boundaries (lines, curves, etc.) in images.

management etc. Retrieval and analysis of

More precisely, image segmentation is the

object specific features from such a diverse

process of assigning a label to every pixel in

range of channel information are essentially

an image such that pixels with the same

complex

the

label share certain visual characteristics. The

complexity of underlying data. Color image

result of image segmentation is a set of

preprocessing and segmentation are classical

segments that collectively cover the entire

examples

image, or a set of contours extracted from

tasks

of

primarily

multichannel

due

to

information

used

to

locate

objects

and

a

the image. Each of the pixels in a region is

method to convert an image into digital form

similar with respect to some characteristic or

and perform some operations on it, in order

computed property, such as color, intensity,

to get an enhanced image or to extract some

or texture [3]. Color is perceived by humans

useful information from it. It is a type of

as a combination of tristimuli R(red),

signal dispensation in which input is image,

G(green) and B(blue) which are usually

like video frame or photograph and output

called three primary colors. From R, G, B

may be image or characteristics associated

representation, we can derive other kinds of

with

color representations by using either linear

processing

[1].

that

Image

image.

processing is

Usually Image

2
www.ssijmar.in

or nonlinear transformations. Several color

Author [1] presented some of the popular

spaces, such as RGB, HIS, CIE are utilized

algorithms for preprocessing/segmentation

in color image segmentation. Selecting the

of color images. Classical methods suitable

best color space still is one of the difficulties

for color image processing, ranging from

in color image segmentation [6].

filtering techniques to statistical models, are

Hence, there are two critical issues for color

discussed. Recent techniques, which mainly

image segmentation (i) What segmentation

use neural networks, fuzzy logic, genetic

method should be utilized and (ii) Which

algorithms

color space should be used in order to obtain

procedures, are revisited. Representative

a better segmentation result.

examples

Image segmentation is a computer vision

highlighted. The review suggests that the

process consisting in the partition of an

performance of these methods depend

image into a set of non-overlapped regions

among

[4]. A robust and efficient segmentation is

distribution, operating parameters and the

required as a preprocessing step in several

operating environment.

computer vision tasks such as image

Authors [4] propose a new Ridge based

classification

Distribution Analysis to find the set of

or

object

detection

and

and

of

wavelet

these

various

factors

decomposition

approaches

on

the

are

data

recognition [5].

ridges representative of the dominant color.

Color image segmentation attracts more and

First, a multi-local creaseness technique

more attention mainly due to the following

followed by a ridge extraction algorithm is

reasons

proposed. After wards, a flooding procedure

1) color images can provide more

is performed to find the dominant colors in

information than gray level image

the histogram. Qualitative results illustrate

2) The power of personal computers is

the ability of our method to obtain excellent

increasing rapidly and PCs can be

results in the presence of shadow and

used to process color images now.

highlight

edges.

Quantitative

results

Image segmentation can be used in various

obtained on the Berkeley data set show that

fields like medical, satellite imaging, remote

our method outperforms state-of-the-art

sensing, object sensing, machine vision and

segmentation methods at low computational

many more areas.

cost.

2. LITERATURE SURVEY:
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According to [5], the segmentation method

Therefore we first discuss the major

proposed in this paper is based on the

segmentation approaches for segmenting

observation that a single physical reactance

monochrome images histogram thresholding

can have many different image values. We

characteristic

call the set of all these values a dominant

detection region based methods, fuzzy

color. These variations are caused by

techniques,

shadows, shading and highlights and duet o

review some major color representation

varying object geometry. The main idea is

methods and their advantages/disadvantages.

that dominant colors trace connected ridges

Finally

in the chromatic histogram. To capture

segmentation techniques using different

them, we propose a new Ridge based

color representations. The usage of color

Distribution Analysis (RAD) to and the set

models for image segmentation is also

of ridges representative of the dominant

discussed. Some novel approaches such as

color. First, a multi-localness technique

fuzzy method and physics based method are

followed by a ridge extraction algorithm is

investigated as well.

feature

clustering,

edge

neural networks etc, then

summarize

the

color

image

proposed. After wards, a flooding procedure
is performed to and the dominant colors in

According to [7], GA can be used as a very

the histogram. Qualitative results illustrate

promising unbiased optimization method; it

the ability of our method to obtain excellent

constantly

results in the presence of shadow and

processing. The success of optimization

highlight

results

strongly depends on the chosen chromosome

obtained on the Berkeley data set show that

encoding scheme, crossover and mutation

our method outperforms state-of-the-art

strategies as well as fitness function. For

segmentation methods at low computational

each problem, careful analysis must be done

cost.

and correct approach chosen. As it was

According to [6] this survey provides a

shown, one chromosome can contain a

summary of color image segmentation

whole image or only a small part of it, a

techniques available now basically color

whole parameter range or only the most

segmentation approaches are based on

descriptive

monochrome

performed in various manners, for example

operating

edges.

in

Quantitative

segmentation
different

approaches

color

spaces.

gains

ones.

popularity

Crossover

in

image

can

be

by exchanging information at one brake
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point or at several one. Different strategies

that can be used to differentiate regions in

may be used for genetic information transfer

the image. Then, image pixel colors are

and parallel evolution may be adopted.

replaced by their corresponding color class

Author

segmentation

labels, thus forming a class-map of the

algorithms for both grayscale and color

image. A criterion for “good” segmentation

images based on the watershed transform

using this class-map is proposed. Applying

and concepts from computational topology.

the criterion to local windows in the class-

In the grayscale case the algorithm produces

map results in the “J-image”, in which high

useful results for simpler images even in the

and low values correspond to possible

very

region boundaries

[8]

presented

straightforward

way

we

have

and region

centers,

implemented it, although the threshold

respectively. A region growing method is

parameter requires tuning by trial-and-error

then used to segment the image based on the

for each image. We conjecture that much

multi-scale J-images. Experiments show that

better performance might be achieved by

JSEG provides good segmentation results on

more sophisticated pre- and post-processing.

a variety of images.

For

persistence-based

In [10], in this paper we have presented an

clustering yields acceptable results if there is

overview of algorithms for color image

a

color

segmentation and we have proposed a

information and semantics, but requires

classification scheme which highlights the

computationally expensive pre-processing

main families of techniques available. A

and non-trivial fine tuning of its parameters.

universal algorithm for segmenting images

It should be noted that the algorithm has

certainly does not exist and, on the contrary,

been devised as a general point cloud

most techniques are tailored on particular

clustering or mode-analysis tool, thus it

applications and may work only under

might be of considerable interest for more

certain hypotheses.

general data analysis or machine learning

In [11], paper contains an extensive survey

applications.

of algorithms for color image segmentation,

In [9], in this work, a new approach to fully

a categorization of them according well

automatic color image segmentation, called

defined list of attributes, suggestions for

JSEG, is presented. First, colors in the image

their improvements, and descriptions of few

are quantized to several representing classes

novel

color

strong

images,

correlation

between

approaches.

Mathematical
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morphology provides a systematic approach

treatment of HMRF models, formulated on

to analyze the geometric characteristics of

the basis of a fuzzy clustering principle.

signals or images, and has been applied

Their approach the HMRF model treatment

widely too many applications such as edge

problem

detection,

noise

problem, effected by introducing the explicit

suppression and so on. Main purpose of this

assumptions of the HMRF model into the

paper is to provide an overview of

fuzzy clustering procedure. This approach

mathematical morphology and review some

utilizes

morphological filters which are widely used

regularized by Kullback–Leibler divergence

in

a

information, and is facilitated by application

morphology-based supervised segmentation

of a mean-field-like approximation of the

system is proposed.

MRF

In [12] In this paper we have introduced a

demonstrate the superiority of the proposed

new unsupervised color image segmentation

approach over competing methodologies,

algorithm The main steps of the proposed

considering a series of synthetic and real-

algorithm are the Fuzzy KNN classifier and

world image segmentation applications.

the ICM which maximizes local conditional

This paper [14] addresses the problem of

probabilities

segmenting an image into different regions.

object

image

solution.

segmentation,

processing.

leading

The

Furthermore,

to

complete

a

suboptimal

algorithm

as

a

an

FCM-type

fuzzy

prior.

objective

They

clustering

function

experimentally

is

They analyze two unsupervised learning

described as a MRF. The experimental

algorithms namely the K-means and EM and

results show the good performance of the

compare it with a graph based algorithm, the

proposed approach which is comparable to

Normalized Cut algorithm. The K-means

state of the art systems even if only the color

and EM are clustering algorithms, which

characteristic of the image is used for the

partition a data set into clusters according to

segmentation process. For this reason, we

some

are confident that the integration of an edge

Normalized Cut criterion takes a measure of

detection algorithm together with a texture

the similarity between data elements of a

analysis can improve the performance of the

group

proposed system.

different groups for segmenting the images.

In paper [13], they combine the benefits of

In paper [15] main focus on the K means

these two approaches, by proposing a novel

clustering for segmentation of the image. K-

defined

and

the

distance

measure.

dissimilarity

The

between
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means clustering is the most widely used

around edges and similarity in the same

clustering algorithm to position the radial

region. There are three main categories in

basis function (RBF) centers. Its simplicity

image

and ability to perform on-line clustering may

segmentation;

inspire this choice. However, k-means

segmentation, feature based segmentation,

clustering algorithm can be sensitive to the

and image based segmentation.

initial centers and the search for the

3.1 Edge based segmentation: In a color

optimum centre locations may result in poor

image, an edge should be defined by

local minima. Many attempts have been

discontinuity in a three dimensional color

made to minimize these problems. In this

space and is found by defining a metric

paper two updating rules were suggested as

distance in some color space and using

alternatives or improvements to the standard

discontinuities in the distance to determine

adaptive k-means clustering algorithm. The

edges. Another way to find an edge in a

updating methods are proposed to give

color image is by imposing some uniformity

better overall RBF network performance

constraints on the edges in the three color

rather than good clustering performance.

components to utilize all of the color

However, there is a strong correlation

components simultaneously, but allow the

between

the

edges in the three color components to be

performance of the RBF network. The

largely independent. For each color space,

sensitivity of the RBF network to the centre

edge detection is performed using the

locations will also be studied. Thus they test

gradient edge detection method. The color

the modified K means different set of

edge is determined by the maximum values

images.

of 24 gradient values in three components

good

clustering

and

Special

Edge-based
theory

based

and eight directions at a pixel. There are

3. CLASSIFICATION OF IMAGE
SEGMENTATION

segmentation:

three most commonly used gradient based

BASED

methods: differential coefficient technique

TECHNIQUES:
Image segmentation is a process of dividing

[16], Laplacian of Gaussian and Canny

an image into different regions such that

technique. Among them Canny technique is

each region is homogenous. Most of

most representative one.

segmentation algorithms are based on two

3.2 Special theory based segmentation:
Numerous

characters of pixel gray level: discontinuity

special-theory

based

7
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segmentation algorithms derive from

C. Neural Network technique Neural

other fields of knowledge

such as

network based segmentation is totally

morphology,

different from conventional segmentation

fuzzy mathematics, genetic algorithm,

Algorithms. In this algorithm, an image is

artificial intelligence and so on [16].

firstly mapped into a neural network where

A. Fuzzy Techniques Fuzzy set theory

every neuron stands for a pixel. Then, we

provides a mechanism to represents and

extract image edges by using dynamic

manipulates uncertainty and ambiguity.

equations to direct the state of every neuron

Fuzzy operators, properties, mathematics,

towards minimum energy defined by neural

and inference rules have found considerable

network.

applications in image segmentation. Prewitt

segmentation has three basic characteristics:

first suggested that the output of image

1) highly parallel ability and fast computing

segmentation should be fuzzy subset rather

capability, which make it suitable for real-

than ordinary subsets. In fuzzy subsets, each

time

pixel in an image has a degree to which it

nonlinear degree and high interaction among

belongs to a region or a boundary,

processing units, which make this algorithm

characterized

able to establish modeling for any process;

wavelet

transformation,

by

membership

value.

Neural

application;

2)

based

unrestricted

3)

fuzzy

image

insensitive to noise. However, there are

segmentation. For color images colors tend

some drawbacks for neural network based

to form clusters in color space which can be

on segmentation, such as: 1) some kinds of

regarded as a natural feature space [16].

segmentation information should be known

B. Physics based techniques Physics based

beforehand; 2) initialization may influence

segmentation techniques involve physical

the result of image segmentation; 3) neural

models to locate the objects’ boundaries by

network should be trained using learning

eliminating the spurious edges of shadow or

process beforehand, the period of training

highlights in a color image. Among the

may be very long, and we should avoid

physics models, “dichromatic reflection

overtraining at the same time [16].

model” and “approximate color-reflectance

3.3 Feature based segmentation: this is

model (ACRM)” are the most common ones

based on the space of features, which can be

[16].

further

theory

for

color

split

robustness

into

making

and

Recently, there has been an increasing use of
logic

satisfactory

network

clustering

it

methods,
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adaptable

k{means

clustering,

and

belongs to one of these regions and never to

histogram thresholding. The idea behind

two adjacent regions at the same time.

those methods is that color is a constant

Classification

feature of objects' surfaces so that in a

follows the general common sense principle

certain color space it forms a distinguishable

that objects within a class should show a

cluster or peak in a color histogram. The

high degree of similarity while not across

spreading within a

different classes, where they should exhibit

cluster is

mainly

of

determined by color variations due to

very low affinity.

shading, highlights, and device noise. A

3.3 Image

based

patterns

into

techniques:

classes

In

this

common feature for all those approaches is

methods that are just grounded on

that of completely neglecting the spatial

feature spaces since no spatial relation is

information among of pixels sharing the

taken into account. Thus, the class of

same color.

regions these algorithms usually return is

A. Histogram based techniques: Clusters

expected to be homogeneous with

are identified via finding peaks of frequency

respect to the characteristics represented

in the histogram. Thereafter, image pixels

by these spaces, but rather there is no

are classified as belonging to one of those

guarantee of spatial compactness, which

classes thus formed. Regarding to similar

would be a second desirable property of

approaches in gray level images, color

segmentations,

histograms have more dimensions than one,

homogeneity. Depending on the strategy

and the search for peaks can be done either

preferred for spatial grouping, these

independently in each color channel or in

algorithms are classically divided into

the whole 3D histogram.

split & merge and region growing

B. Clustering techniques: Clustering can

techniques.

besides

that

of

be broadly defined as a non-supervised

3.4.1 Split and merge: These methods start

classification of objects in which one has to

with an initially inhomogeneous partition of

generate classes or partitions without any a

the image and they keep splitting until

priori knowledge. The problem of clustering

homogeneous partitions are obtained. A

can be precisely stated as, once given a

common data structure used to implement

certain number of patterns, determining the

this procedure is the quadtree representation.

set of regions such that every pattern

After the splitting phase, there usually exist

9
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many small and fragmented regions which

which f(x,y)>T is called an object point;

have to be somehow connected in a merging

and a point (x,y) is called a background

phase. In many algorithms, smoothness and

point if f(x,y)<T. T is given by: T = M[x

continuity of color regions are enforced by

, y , p(x,y) , f(x,y)], based on this

the adoption of a Markov Random Field

equation Thresholding technique can be

(MRF), which is equivalent to a Gibbs

divided

distribution. MRF is defined instead on the

Thresholding techniques.

quad tree structure of the color image and

1)

the equivalence to the Gibbs distribution is

depends only on f(x,y) and the value of

applied. A relaxation process controls both

T solely relates to the character pixels,

splitting and merging of blocks in order to

this thresholding technique is called

minimize

Gibbs

global thresholding techniques. There

distribution.This is shown to converge to a

are number of thresholding techniques

MAP estimate of the segmentation.

such as: minimum thresholding, Otsu,

3.4.2 Region based techniques: Region-

optimal thresholding, histogram concave

based segmentation partition an image into

analysis, iterative thresholding, entropy-

regions that are similar in according to a set

based thresholding.

the

energy

of

the

into

Global

global

and

thresholding:

local,

When

T

of predefined criteria. Thresholding, region
growing, region splitting and region merging

2) Local thresholding: If threshold T

are the main examples of techniques in this

depends on both f(x,y) and p(x,y), this

category.

thresholding is called local thresholding.

A. Thresholding Methods: Thresholding

Main local thresholding techniques are

techniques are image segmentations

simple

based on image-space regions. The

entropy-based thresholding, histogram

fundamental principle of Thresholding

transformation thresholding etc.

techniques is based on the characteristics

4. CONCLUSION:

of

the

image.

It

chooses

proper

statistical

thresholding,

2-D

All of the existing approaches are, by nature,

thresholds Tn to divide image pixels into

ad hoc to some extent. So, to the problem of

several classes and separate the objects

what

from background. When there is only a

segmentation

method

should

be

utilized, there is no clear answer. It depends

single threshold T, any point (x,y) for
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www.ssijmar.in

on the application. However, color allows

and textures” journal of latex class files, vol.

more reliable image segmentations than gray

6, no. 1, january 2007.

level, since more information is obviously

[6] H_ D_ Cheng_ X_ H_ Jiang_ Y_ Sun

provided.

and

Most

gray

level

image

Jing

Li

Wang

“Color

Image

segmentation techniques could be extended

Segmentation_ Advances _ Prospects”

to

histogram

[7] Mantas Paulinas, Andrius Ušinskas “ a

thresholding, region growing, edge detection

survey of genetic algorithms applications for

and fuzzy based approaches. They can be

image enhancement and segmentation” issn

directly applied to each component of a

1392 – 124x information technology and

color space, then the results can be

control, 2007, vol.36, no.3.

combined in some way to obtain final

[8] M´arton Vaitkus “Grayscale and Color

segmentation result.

Image Segmentation using Computational

color

image,

such

as

Topology” Proceedings of CESCG 2013:
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