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Image Segmentation Technique: A Systematic
Literature Review
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the usual sense because the information represenled is
nol diveetly visible by the human system, However. the
informeation is often represented in wisual form by
mapping wdifferent spectral bands to RGB components.

Digital image tile fornats
Types of image data are divided inle two primary
calegories: hilmap & vector,

Bitmap images (also called raster images} can be
represented us 2-dimensional [unctions  fixph, where
they have pixel dala and the corresponding gray-level
values stoved in some file format,

Vigtor images . Refor 1o methods of representing lines,
cutves, and shapes by storing only  the key points. These
key points are sufficient Lo define the shapes. The process
of wrning these inlo an image is called rendering. After
the image las been rendered, it can be thought of as being
in bitmap format, where each pisel has svalues associated
with it
Most ol the tvpes of file formais fall into the calegory of
bitmap images,for example:

B PP (Portable Pix Map) formal

B TITF {Tagged Image File Tormat)

B GIF (Graphics Interchange Format)

B JPLEG (Jeint Photographic Experts Group) format
B PMP (Windows Bitmap)

B paG(Porlable Network Graphies)

BONWD N Window Dump)

1 APPLICATION OF IMAGE SEGMENTATION
| Ramote sensing
The remote sensing is one of the juajor growing arca of
deteeting the data. Remole sensors detects energy which is
reflected by earth and petting the data from it We can lake
an example ol saellite, The satellites caplure the data from
the surface of the carth and then it can be analyzed in many
ways like which area is green or whers is the water present
also we can also check in which areas population iy
mercased,
2.Segmentation is nothing but making the part of image or
any ohject.

Segmentation process mainly deals with the pixels of an
image, how the regions can he divided and how the neighbor
pixels [2] can he mapped with the first selected pixel. Image
segmentation process consigns a lag to every pixel of the
image. images with similar lags shares the definite featores,
Tmage segmentalion is g large aspect of computer vision and
has muny applications i numerous industries, Like Pace
Recogmilion,

3. The facial regognition technology present in your iPhone
and sdvanced security syslems uses image segmentation (o
identity vour fuce. T must be able Lo identify the unique
features ol your face so thal wy wnwanted party cannol
acdess vour phions ar system.

4, Nusmber Plate [daificaton
Many lrallic Tights and cameras use number plate
identilication to charge (ines and help with searches,

1 RELATED WORK

[n 2000 within the Journal of Journal of Theoretical and
Applied Information Technology

published entitled * Current methods in medical image
sepmeniation  &moving  toward  region  based  image
segmentation technique A study™. Tn this paper scgmerntatian
of the image is very useful in medical applications
dingnose the anomalies in the image [1][2]. satellite imaging
and in compuier ¥ision. The eriteria for segmenting the
tmage is verv hard o decide as it varies (rom image to Image
and also varics signiticantly on the modality used w capture
the imags,

In 2001 within the International Confersnee on Computer
Vision™, Vancouwver, Canada, Voll. P105" Interactive
Graph Cuts For Optimal Boundary & Region Segmentalion
Of Objects In N-D Images. In this paper new lechnique for
general purpose interactive segmentation of N-dimensional
images using graph-cul method proposcd by Yurfand [3]. In
their proposed method the user marks certzin pixecls as
“object” or “background” to provide hard constraints for
sezmentation, clalming that their method gives best halance
of boundary und region properlics compared to other
segmentation methods and also that it provides optimal
solution [or n -dimensional segmentation.

[n 2012 within the International Journal of lectronics and
Computer Seience Engimeering “A Multilevel Aulomatic
Threshelding for Tmage” [n this paper Rakesh Kumar
proposes Segmentation using Genetic Algorithm and DWT.
An antomatic multilevel thresholding method for image
sepmenlalion using a comhinalion of Genetic Algorithm
with Discrets Waovelet Translorm (DWT) to make[4]
segmentation fuster and adequate. DWT is used (o reduce the
lenzth of the hisiogram and next to the number of thresholds
and the threshold value are determined by the Genetic
Algorithm.

I the 2005 within the International fournal of computer
vision [3] propese an approach fur idemtifying regions
where this approach can anly be shown eftective on text and
faces.

I the 2016 within the lnternational Conference IEEE “An
clhclent and robust approach for satellite color image
segmentation” Author Bora et al, propose an |[6] efficien
and vobust approach for salellite color image segmentation,
AERASCIS, They have given importance on three major
lacts here: first colur space selection. a proper local contrast
management of (he input satellite image. an efficient
technigue for @ number of clusters delection and a proper
distanee measure for K-Means clustering of the enhanccd
image. The experiments prove the superierity of the
proposed methed.

(o the 1993 within the jousnal “A review on image
sepmentation  techniques™  Author Sumengen  and
Manjunath[7] propose a multiseale edge detection technigue
for segmenting natural images. In this paper approach is
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guite efficient w annihilate the necessity of caplicit sealce
sclection and cdge tracking methads, Also seament color
and multispectral images, The hislogram analysis for each
band s applied (0 geaerate the seeds avlematically and an
instance-bised  learning process is used as u distanes
crilerion,

In the 2000 within the Journal of Theoretical and Applied
Information Technology™ current methods in medical image
segrientation” . The segmentation of the Tmage is very usclul
in medical applications 1o diagnose the shnormialilics in the
image [B][%]. satellile imaging und in computer vision us
well as in ANN. The eriteria for segmenting the imags is
very hard to decide as it varies from image to image and also
varies significantly on the modality used o capture the
image,

In the 2012 within the Joumal of Information Engineering
and Applications “Fuzzy k-c-means Clustering Algorithm
for Medical Image Segmentation™ In this paper Journal of
Information  Engincering  and  Application “[10]  the
clustering mcthods had  diseussed  for medical image
segmentalion in parlicularly for MR Images of brain and are
successtul In combining lizzy ¢ mecans and k-means to el
novel fuzey-k mesns algorithm. Few limitations of the
obtained algorithm  also stated,

In the 2005 within the Internstional Publishers™ “Computer
Vision and [mase Processing” (me of the simplest
approaches 1o segment an image s based on the intensity
levels and is called as threshold based approach. Threshold
based lechnigues classifies the image into two classes and
works on the postulate thar pixels belonging to certain range
ol intensity values represents one olass and the rest of the
pixels in the image represents the other class. Thresholding
cant be implemented either globally or locully. Global
thresholding distinguishes object and backg round pixels by
comparing with threshold value chosen and use binary
partition 10 scgment lhe image. The pixels that pass the
threshold test are considered ag object Pixeland are gasignad
the binary value 1" and other pixels are assizned binary
value "0 amnd (reated ag background pixels. The threshald
based sepmentation techniques  arc inexpensive,
computationally  fast and can be used in real ime
applications with aid of specialized hardware [11 .

Mybrid technigue for medical image segmentation s
suggesied in (2] and mainly works an fuzzy-c means and
otsu”s methad aller applying on veslor median fller. for
segmentation and have tried 1o prove the robustness of their
method few kinds of noise have been added to image and
have obtaingd salisfactory results,

Roapali . Laddha el al said that MRI images are regular to
fdentify the tumor since it bas excessively measure of
information for understanding and  analysis, In this paper
essential framework used s Seomentation, whicl is finished
using a procedure in light of division, watershed
Segmentatiom and morphologieal aperations.

In 2015 within the International Journal OFf Trpovative
Research In Electrical, Electronics, Instrumentation And
Centrol Lnginegring, “Brain Tumor Détection Using MR]
Images “Author Pranitd Balaji Kanade has recognized the
mind tumor and group the phases of the tumar by wiilizing
testing and preparing the databasc, Segmentation for
testing[12] purposc is done by spatial Fuzzy C-means(FCM)
The statistical analysis of the experimental results has
indicated that the developed algorithm can segment brain
MR images wilh good aceuracy.

In 2010 within the journal of computing ,volume 2 “lmage
Segmentation by Using Threshold Techniques” Journal OF
Computing. Salem Saleh Al-amri et al (20140) atternpls to
unddertake the sludy of image segmentation techniques by
using [ive threshold methods as Mean method, P-tile
method.[13] Histogram Dependent Technique (HDT), Edge
Maximization Technique (EM1) and visual Teclnique. they
are compared with one ancther so as o choose the hest
technique for threshold scgmentation weehniques image[7],

In 2008 within the journal of Image and Vision Computing
“Watershed seamentation using prior shape and appearance
knowledge “Ghassan Hamarneh et al(2009)proposed a novel
method for enhancing wetershed segmentation by uti lizing
prior shape and appearance knowledge. The method
lleratively aligns a shape histogram with the result of an
Improved k-means clustering alzorithm of the watershed
segmenis, [14]. The method is composed of a training stage
and @ segmentation stage, 1n the taining stage, a shape
histogram™ and image infensity statistics are used to model
prior shape and appearance knowledge, respectively,

In - 2014  within  the International  Journal  of
Mitilungen Klosterncubure™  Hybrid — Color Image
Segmentation By Active Region Growing And Statistical
Region Merging Algorithm™ Jeyakumard proposed o hybrid
color image segmentation by active region prowing And
Statistical region merging algorithn . It gives the coimnplete
grown regions along with color information. Statistical
Region Merging 1 used 10 combine regions with similar
characterislics and reduce over segmentation during the
process.15].

In the 2014 within the Internatonal Conforence on
Advanees in Electronics Computers and Communicalion "
Drain - fumor  segmentation  using thresholding,
morphological operations and extraclion of features of
tumor.” A modification of thresholding  segmentution
method is called Otsu Thresholding. Otsu thresholding
classifics the image imo two difforent classes naming
foreground and backeround, The different intensity value
pixels in the image arc iterated on cither side until the inter-
elass variance is minimal. This leehnique was used by the
authors in research [14] tor detection and extraction of brain
lumars from MRI sean of the patdent. In another researeh
paper, efficient and aceurate Brain tumor delection and
segmentation is carried out using thresholding and some
marphelogical aperations |17].

LITRTYI2I50
Co-ordinater
1QAC"
Sh Guru Buddhiswam! Mahavidyalaya

(51

'S
]

1 \E\S'H'.ilét:é'i__.iag‘&am “Shi )
peventk s Beenved winler 0 @ roative (':zmm‘g;ﬁr-ﬁgﬁiﬁ}}m
£ g

-;M e

& % | }
PRINCIDAL



Published by -

s witlertory

Inieraationgt fonmal of Eaglneering Resenrch & Tae hasloay (LIFKRTS

TR8%: 22 THA8
e B2 dssae 0, Jatuney-2023

In the 2016 within the EXCLI Journal “Aulomatic liver
lumor ssgmentation on computed tomography for patiemn
treatment planning aml monitoring “Moghbel et al. | 18]
proposed a segmentation method which is fally automated
with no user interaction for liver tumor segmentation. They
proposed @ hybrid method combining fuzzy c-mueans,
cuckeo search  based optimization and tandom walkers
algorithm. Fuzzy C-means is used for cluslering where each
pixel is considered 1o he belonzing 10 more than one cluster
in order to improve the performance in images with poor
contrast, To further increase e accuracy of the
sepmentation of liver, a metsheuristic approach  called
cuckoo optimization is implemented. For proper landling off
noisy images and blurred edges of the CT scans, 8 method
based on supervised feaning called random  walkers
algorithm is implemented. This model provides accurate
segmentation results and it can be casily included in any
CAD system for tumor scgmentation Gom  medical
perspeclive.

In 2009 within the Fourth International Conforence on
Industria) and Information Systems. 1CIS “Comparison of
Standard Tmage “Segmentation Methods for Segrentation
of Brain Tumors [rom 2D MR Images “In this  papers.
author  Gajanayake .[19] compared various standaed
segmentation techniques for detection of brain twmor and
concluded that Otsu's thresholding method is very suitable
for segmenting 2D MR images to identify tumor tissucs.
Author Gupta made un analysis on the comparative study of
different medical image segmentation Lechniques for tumor
detection in braii.

In 20135 within the 8th International Congress on Image and
Signal Pracessing (CISPLIEER “Cul lmage Scgmentation
Based onan Improved Watershed Algorithm™ of Sensitivity
and aceuracy of local based projection miethod is better tm
other methods of sepmentation, A combination of OTSU
threshelding and watershed transtorm algorithm is proposad
o resolve the problems of over seomentation and cell
adhesion [20].

In 2015 within the International Conference on Signal
Processing, Computing and  Centrgl (ISPCC), [EED
“Pertormance  Comparison  of  Image  Scamentation
Techniques for Lung Noedule Detection in CT Images™ A
performance  comparison  belween three  sepmentations
technigues, iterative thresholding, region and fuzzy region-
based level set method is done by the authars to identify the
best image scgmentation technique for lung nodule detection
in computed tomog raphy,

In 2012 within the ILEE Inlernational Conference On
Advances In Fngincering. Science And  Manasement
(ICAESM “Brain Tumor Sesmentation and 1 Ares
Caleulation in Brain MR Images using K-Mean Clustering
and Fuzzy C-Mean Algorithm “Jselvakumar [22] proposed
amodel for deleotion of Fange and shape of brain tummors and
its scgmentation by combining the algorithms of advanced
K means and Fuszzy C-means. This method of combining
twe alporithms has proven o be accwate enough and
reprodicibility is also high as compared to some manual
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sepmentation approaches. Lhe time duration for image
segmentation is also found to be comparatively less in the
case of combined advanced K means and Fuzzy C-means
alzorithims.

In 2011 within the journal of ComputAssist Radio™ Liver
winors seamenlation from CTA images using voxels
classification and affinily constraint propagalivn.” M,
Ireiman et. al. propesed a new and nearly aulomatic method
for segmentation of liver wmaors [23], VM (support vector
rmachine) classifier is used to classity the healthy tismues and
lmor tissucs from the C1 images, which lead o the
generation of new set of high quality seeds. This proposed
methad is clficient. robust and is comparable and effective
than many ather scmi-anromalic technigues.

13 2016 within the journal of MICCAL *Automatic liver and
lesion  segmentation in CT  using  cascaded fully
convolutional newral networlks and 3D conditional random
fields™ Auther P. F'. Christ | 24] proposed & CNN to segment
liver and lesions in C'1 images of abdomen of patients, The
cascaded TCN  approach  provides  enhancement in
segmentation accuracy when i18 accuracy is compared Lo
single fully convolutional networks.

IV CLASSIFICATION OF IMAGE SEGMENTATION
TECIINIQUE

Segmentation wehnigues are mainly classified into two main
calegories i.e, Layer- Based Sepmentation and Block Based
Segmentation Methods,
A. Layer- Based Segmentation Methods By the use of this
sepmnentation melhod ohject is defined more clearly on the
basis 0 shape. appearance and depth. [lence evaluate clays
and instance segment.
B. Block Based Segmentation Method

Block Based Segmentation methods are based on different
feslures present in the Image. 1 could be colour information,
information about pixels that helps in fencing off the edgey
or boundarics. Further, block based scomentation method
are divided into fwo categorics f.e. region based and edge or
boundarics basa

Image segmentation technigue

I.Edge based scgmentation method

lidge detection techniques converl image to edge image by
using the change of ey to oneEdges in the imuge are
significance of discontinuity in the image: Tt shows rapid
change in inlensity value and form boundary between two
regions. Fdpes are detecied where gither the first derivative
ol intensity is greater than 4 particular threshold or second
derivative has zero crossings. Few popular Lypes of edpes are
as tollows,

1) Step Ndge

Imape intensity changes abruptly from one value 1o a
different value which shows the discontinuity,

2} Ramp Edae

Inreal [ife it is very rare that a digital image has sharp edge.
I reality ramp edges are the actual [orm of step cdge.
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[ the 2016 within the EXCL] Journal “Automatic liver
umor segmentation on computed mmography for patient
lreatment planning and monitoring “Moghbel ¢l al. [18]
proposed a segmentation method which is fully automated
with no user interaction for liver mmer segmentation, They
proposed a hybrid method combining fuzzy c-means,
cuckon search  based oplimization and random walkers
algorithm. Fuzzy C-means is used for clusiering where cach
pixel is considered to be belonging 1o mure than one chster
in order to improve the performance in images wiil poor
comtrast.  To  frther  increase the aceuracy  of the
segmentation of liver, a melsheuristic approach calicd
cuckoa oplimization is implemented, For propet handling of
nodsy images and blurred edges of the CT seans, a melhod
based on supervised learning called random wallers
algorithm is implemented. ‘This model provides accurate
segmentation results and il can be casily ineluded in any
CAD system for lumor segmentation  from  medicul
perspective,

In 2009 within the Fourth International Confercrce on
Industrial and Information Systems, [CHS “Comparison of
Standard Image “Segmentation Methods for Segmentation
of Brain Tumers from 20 MR Images “In this papers,
author  Gajunavake .[19] comparcd various standard
segmenlation techniques for detection of brain tumer and
concluded that Otsu's thresholding method s very suitahle
tor segmenting 20 MR images to identily wmor tissucs.
Author Gupta made au analvsis on the comparative smdy ol
different medical image segmentation techniques for tumor
deteetion in brain.

In 2013 within the 8th International Congress on lmage and
Signal Processing (CISPLIEEL “Cell Trnage Segmentation
Based on an Improved Watershed Algorilim™ ot Sensitivity
and aceuracy of Tocal based projection method is better than
other methods of segmentation. A combination of OTSU
thresholding and watershed transform algorithm Is proposed
o reselve the problems of over seementation and cell
alhesion [20],

In 2005 wilhin the Intermational Conferenge’ on Signal
Processing.  Computing  and  Contral (ISPCCY. IEEE
“Performance Compurison  of  Image  Scgmentation
Techniques for Lung Nodule Deteetion in CT Images”™ A
porformance comparison  belween three  seementations
techniques, iterative thresholding. region and fuzzy region-
hased level set method is done by the authors to ilenlify the
best image segmentation techinique for lung nodule dolection
in computed lomography,

In 2012 within the 1EED Inermstional Conference On
Advances In Vnaineering. Seionce And Munugenici
(ICAESM “Brain Tumor Segmentalion and Iis Area
Caleulation in Brain MR Tmages using K-Mean Clustering
and Fuzzy C-Mean Algorithm “Jsclvakumar [22] proposed
amodel for deteetion of range and shape of brain Wumors and
its segmentation by combining the algorithms of advanced
K means and Puzzy C-means. This method of combining
two algorithms has proven to he accurate enough and
reproducibility is also high as compared te some manual

segmentation approaches. The time duration for image
segmenialion is also found to be comparatively less in the
case of combined advanced K means and Fuzzy C-myans
algorithms,

In 2001 within the journal of ComputAssist Radio™ Liver
tumors segmemation from CTA images using voxols
clussification und affinity constraint propagation.” M,
Ureimen et al. proposed a new and nearly automatic method
for segmentation of liver (umors |23]. SVM (support véctor
machine) classifier is used to elassify the healthy tissues and
wmor tissugs [fom the CT images, which lead 1w the
generation of new sel of high quality seeds. This proposcd
method is eificient. robust and {5 comparable and effective
than many other semi-antomaric echnigues,

[n 2016 within the journal of MICCAL “Automalic liver and
lesion  segmentation in CT psing  cascaded fully
convolutional neural networks and 3D conditional random
fietds” Author P. T. Christ |24] proposed a CNN Lo ssaiment
liver and lesions in CT images of abdomen of patients: The
casvaded FON  gpproach  provides  cuhancement in
segmenialion accuracy when its aceuracy is compared io
single fully convolutional networks,

IV CLASSIFICATION OF IMAGL SEGMENTATION
TECHNIQUE

Scgmentation leehmigues are mainly classiBed into two main
categories i.e. Layer- Based Seepmentation und Block Buased
Segmenlalion Methods,
A, Laver- Based Segmentation Methods By the use of this
segmentation method object is defined more clearly on the
hasis of shape. appearance and depth. |ence cvaluate class
and instance segment,
B. Block Based Segmentation Methad

Block Based Segmentution methods are based on different
fealures present in the image. I could be colour information,
information abour pixels that helps in fencing off the edges
or boundarics, Farther, block based scgmentation method
are divided into lwo categories Le. region based and edge or
boundaries base

Image segmentation techiique

| .Edge based sepmentation method

Edge delection techniques convert image to edge image by
using the change of groy to eneFdges in the image are
significance of disconlinuity in the fmage. Il shows rapid
change in intensity value and form boundary helween two
reglons. Ndges wre detected where either Lhe first derivative
of inlensity is gredler than a parlicular threshold or seoond
derivative has zera crossings. Few popular types of edpes arc
as follows,

[} Slep Ldge

image intensity changes abruptly from one valus 1o a
different value which shows the discontinuity.

2) Ramp Edge

In req] life il is very rarc that a digital image has sharp edge,
In reality ramp edges arc the actual form of step cdge.
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3) Line Edge

In such edges intensity changes abruptly then relurns to the
initial valug within short distance

4) Root LEdze

The reality ol fine cdpes dare roof cdge.

2 Region hased segmentation methad With this method, area
sepmentation is relatively simple.

The division—using repeated relaxation wechnology—is
based on noise resistunce and results in ditferent areas
estabiished by pre-defined eriteria. Th image graph gots all
of the informalion on aw image. The classification of each
pixel as a conmainer or hackground is primarily based on
manimum selfvalue through which the eriteria for secd
determination  are determined. Two-pixel classes—the
container and the background—are sclected from the
Iistogram for the maximum value specified and only one
category of the seale size guph—low  pradiznt—is
citleulated  [18-20]. Uiilizing  spatial  dets from  the
classification of the § neighbowing pivels, classes develop
at first in locales with low gradienl magnitude. This allaws
for a wide and quick

classitication whercas smothering classitication within the
edge districts where the slopes are cxpansive. In 4 moment
arrange. the elassification imperative is loose and classes
develop exclusively hased on the greatest eigenvalue in
deline borders hetween districts [23],

3. Thresholding based segmentation method

In threshald based image segmentation, an inpul image is
partitioned into two or more sub-images by comparing with
the predelined threshold wvalue. In threshold  based
segmentation the current image is comparcd o the
background image and a hreshold value decides iFthe pixel
differs enough o belong 10 the foreground. The threshald
lechnique  performs  segmentation based on the pixel
intensity levels. The varieus types of threshold methods such
as local, global and adaptive are used for segmenting an
image based on the varlous properties of an image include
gray level, pixel values and neighhorhood, If the threshold
vperation depends on gray levels, then global threshald s
performed. Local threshold is performed based on both the
gray level and the local properties of the image. Adapiive
threshold is performed bascd on gray level, neighborhood
and pixel coordinate’™s propertics ol the image . Thresholding
is 4 basic fundamental step that applicd on image for object
representalion, image wnalvsis and wiswalizaion. This
technique is vsed lor parlitioning the image pixels wilh
reapect W thelr intensity level ie. in which a pixcl lies
according to the range of values. are allotted 10 the
categorics, Il scpmented the images that having lighter
ohjects than background. [1 converts the mullilevel image
into binary image. The scgmenled region might be
differ{cither smaller or larger) from the aclual image :and the
edges should oot be connected [9]

Followinyg are categories of thresholding,

Global Threshelding: It uses 4 gingle thresheld value o
separate foreground from backeround of an image, The
threshold 1" depends on the global propertics of an image by
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obtaining the Information from it ez by using imape
histogram. texture propertics.

Local Thresholding: 1 is used to determine whether the pixel
is foreground backpground using the local information of an
image by assigning threshold value to each pixel, The
threshold 1 depends on the Incal propertics of the image
pixels and their nelghbowrhoods,

Dynamic Thresholding: [n addition. ' depends an the spatial
coordinates (x,y).

Multilevel Thresholding: This  thresholding methed s
elfectively appliad when the image is complex and contains
multipic objects. Tt i5 also wsed to segment an image by
selecting appropriate values of threshelds. (Msu''s methed is
used for optimizing the threshold values

A Watershed segmentation: - Walersheds provide a free
ohjsct-splitting approach that is particularly useful for
dividing objects that are in contact with cach other. 1his
process understands images as physiological surfices in
which the value of [ {x, ¥) corresponds to elevation, The
walershed algorithm finds the watershad basings and hill lines
in the|27] image where water would theoretically colleet,
Suppose that there is a perforated hole &l cach regional low
point and the natural tercain is submerged from below by
warer rising through these holes at a uniform rate. Pixels are
marked as submerped as the water rises, Ullimately, water
will rise to a level where two submerged arcas beeome
integrated.

YV CONCLUSION

The role of image segmentation is very important in image
processing. W have surveved some of the image
segmentation approaches, These techniques are mostly uscd
to deftect the points, edges. line delection, patterns ele. Each
technigue has been used based on the data and its quality.
The technigues are mentioned in many domains like face
identification. medical svience to deteet the cancerous celly
Trom images, recognizing the pattern, roads, satellite image
clagsifigation cle. It this paper, we oxisting relative study
on the segmentation lechnigues of image processing which
cavers image classification, and segmentation algorithms.
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