
C. R. Dhivyaa and R. Suganya. / International Journal of New Technologies in Science and Engineering
Vol. 1, Issue. 3, Sep. 2014, ISSN 2349-0780

Available online @ www.ijntse.com 1

A Survey On Image Segmentation Techniques
C.R.Dhivyaa,R.Suganya

Assistant Professor(CSE),Student

Nandha College of Technology, Erode

Abstract: Image segmentation is the process of transforming an image into different phases,
while keeping track of important properties of each phase. This can be used for analysis of the
image and for further processing of the image, as each of the different phases of the image can
be treated differently after a segmentation process. Segmentation plays important role in image
analysis. It bridges the gap between low-level image processing and high-level image
processing. In this paper various image segmentation techniques for object detection were
surveyed.
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I. INTRODUCTION:

Images are considered as one of the most important medium of communication in the field of
computervision. Now there is a need for understanding and extracting images.Image segmentation
paves a way for both.The images are either in form of black and white or color. Color images are due
to the grey level. As the grey level contrast changes the color of color image also changes.Image
segmentation plays important role in segmentation of medical images.For segmentation of any image
the first step is pre-processing, in this step image is passed through appropriate filter such as low pass
filter, high pass filter, vector median filter. After filtering, it is necessary to convert an image to a
binary image, depending on threshold values, that extract the objects from the background.It is
observed that there is not a perfect method for image segmentation, since each image has its own
different type. It is also a very difficult task to find a segmentation technique for a particular type of
image. Since a method applied to one image may not remainsuccessful to other type of images,
therefore segmentation techniques has been divided into three types, i.e. segmentation techniques
based on classical method, AI techniques, and hybrid techniques . Some of the most famous image
segmentation methodologies including thresholding approaches,region based approaches,edge based
approaches,fuzzy model,artificial neural network were discussed in this survey.

II. IMAGE SEGMENTATION TECHNIQUES

The emergence of image segmentation techniques has recently grown in advance.The famous
methods as mentioned above were analysed in detail.

A.Thresholding approaches

Histogram thresholding is used to segment the given image; there is certain pre-processing
and post-processing techniques required for threshold segmentation [1]. Major thresholding
techniques proposed by different researchers are Mean method, P-tile method, Histogram dependent
technique, Edge Maximization technique, and visual technique. In this section, several new
approaches from last five years regarding threshold based image segmentation are being discussed.
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Salem Saleh Al-amri [2] has applied Mean technique, Pile technique, HDT, and EMT technique on
three satellite images in order to select the best segmented image from all above techniques.
Experiments and comparative analysis of techniques have shown that HDT (Histogram Dependent
Technique) and EMT (Edge Maximization Technique) are the best thresholding techniques which
outperform all other thresholding techniques.
Global Thresholding is limited to even background illumination if the background illumination is
uneven it does not survive. In local Thresholding, multiple thresholds are used to manage uneven
illumination [3]. Threshold selection is typically done interactively however; it is possible to derive
automatic threshold selection algorithms. boundary of Thresholding method is limited upto two
classes , and it cannot be applied to multichannel/color images. additionally, Thresholding does not
deal with the spatial characteristics of an image due to this it is prone to noise [4], as both of these
artifacts damage the histogram of the image, making separation of image from background more
difficult.

B.Region based method

In this technique pixels that are related to an object are grouped for segmentation [5].The
thresholding technique is bound with region based segmentation. The area that is detected for
segmentation should be closed. Region based segmentation is also termed as “Similarity Based
Segmentation” [6].D. Barbosa proposed a new image segmentation technique which joins the edge
and region based information with spectral method using Morphological Watershed algorithms.
Firstly noise filter is used with Magnitude Gradient in a pre-processing stage, secondly, pre-
segmentation is done using region merging, then region similarity graph is generated and finally
segmentation is performed using Multi Class Normalized Cut. Method is compared with Mean Shift,
MNCUT, and JSEG using natural images. Proposed technique overcomes Spectral Clustering
method.

Hua, Yewei Li [7] proposed a new image segmentation method based on improved visual
attention and region growing approach. The gray values and edges of input image are extracted using
Gabor filter [8] and Guass-Laplace filters [9].Region based image segmentation is a procedure to
subdivide an image into its constituent parts or objects, called regions, using image attributes such as
pixel intensity, spectral values, and/or textural properties and it is a key step in many approaches to
data compression and image analysis [10]. Let R represent the entire image region. Segmentation
may be viewed as a process that partitions R into n sub-regions, {R1, R2, R3… Rn} such that [11]:

(a) Ri=R

(b) Ri is a connected region,∀i

(c) Ri ∩R j =φ,∀ij ,i ≠j ,

(d) P (Ri )=TRUE ∀i ,

(e) P(Ri∩Rj) =FALSE ,∀ij ,i ≠j ,

where P(Ri) is a logical predicate over the set of pixels in Ri andφ is the empty set. Proposition (a)
indicates that segmentation must be complete, that is, every pixel must be in a region while the
second one indicates the pixels belonging to a region must be connected. The proposition of (c)
represents that the regions must be disjoined and (d) deals with the properties that must be satisfied
by the pixels in every segmented region Ri in such a way P(Ri) = TRUE if all the pixels in Ri are
equivalent with respect to predicate P. Finally, the proposition (e) indicates the regions Ri and Rj are
different in the sense of predicate P. This procedure continues until all the regions satisfy the
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homogeneity criteria. The main drawback of this method is that adjacent regions may have identical
properties, thus it does not give a global solution rather than give local solution.

C.Edge based method

Edge detection is a basic step for image segmentation process [12]. It divides an image into
object and its background. Edge detection divides the image by observing the change in intensity or
pixels of an image. Gray histogram and Gradient are two main methods for edge detection for image
segmentation [13]. Several operators are used by edge detection method, i.e., Classical edge
detectors, zero crossing, Laplacian of Guassian(LoG)[14], and color edge detectors etc [15]. In this
section several new approaches regarding Edge detection based image segmentation is discussed
from last ten years.

Fernando C. Monteiro [15] proposed a new image segmentation method comprises of edge
and region based information with the help of spectral method and morphological algorithm of
watershed. Firstly, they reduce the noise from image using bilateral filter as a pre-processing step,
secondly, region merging is used to perform preliminary segmentation, region similarity is generated
and then graph based region grouping is perform using Multi-class Normalized Cut method [16].
Berkley segmentation dataset is use as a dataset. They compare the technique with mean shift, multi-
scale graph based segmentation, and JSEG. It is found that proposed technique has outperformed
other methods and produce better results.Mohammed J. Islam [17] found that Computer Vision is a
best solution for real time inspection of capsules in pharmaceutical industry. Author has developed a
system for quality inspection using edge based image segmentation techniques. They used Sobel
Edge Detector in order to detect edges with noise-suppression property. After edge detection, Otsu
Thresholding technique is used for localization of background and foreground pixels. Experiments
are conducted and results are compared with NN-based segmentation technique building Visual C++.
Results outperform NN technique on the basis of accuracy and processing time difference of 10 ms.

D.Fuzzy model:

Fuzzy set theory is used in order to analyze images, and provide accurate information from
any image. Fuzzification function can be used to remove noise from image as well [18]. A gray-scale
image can be easily transformed into a fuzzy image by using a fuzzification function. Different
morphological operations can be combined with fuzzy method to get better results [19]. Fuzzy k-
Means and Fuzzy C-means (FCM) are widely used methods in image processing [20]. In this section
several new approaches of image segmentation using Fuzzy theory is presented.

Liu Yucheng [21] proposed a new fuzzy morphological based fusion image segmentation
algorithm. Algorithm has used morphological opening and closing operations to smooth the image
and then perform the gradient operations on the resultant image [22]. After compare the proposed
fusion algorithm with Watershed algorithm[23] and Prewitt methods, it is found that fusion approach
solve the problem of over-segmentation of Watershed algorithm. It also save the information details
of image and improve the speed as well. Syoji Kobashi [24] used scale based fuzzy connected image
segmentation and fuzzy object model to segment the cerebral parenchyma region of new born brain
MRI image. Foreground region is separated in first step, correction of MRI intensity in-homogeneity
is performed next, and then scale-base Fuzzy Object Model (FOM) is applied on resultant image.
Results of proposed method are evaluated on the basis of Fast Positive Volume Fraction (FPVF) and
Fast Negative Volume Fraction (FVNF). Results from experiment have shown that FOM (Fuzzy
object model) has attained minimum FPVF and FVNF values. R
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E.Artificial neural network

The concept of ANN is basically introduced from the subject of biology where neural
network plays a important and key role in human body. In human body work is done with the help of
neural network. Neural Network is just a web of inter connected neurons which are millions and
millions in number. With the help of this interconnected neurons all the parallel processing is done in
human body and the human body is the best example of Parallel Processing.A neuron is a special
biological cell that process information from one neuron to another neuron with the help of some
electrical and chemical change.

Figure 1(a) Neural network(b)Artificial neural network

It is composed of a cell body or soma and two types of out reaching tree like branches: the axon and
the dendrites. The cell body has a nucleus that contains information about hereditary traits and
plasma that holds the molecular equipments or producing material needed by the neurons [25]. The
whole process of receiving and sending signals is done in particular manner like a neuron receive
signals from other neuron through dendrites. The Neuron send signals at spikes of electrical activity
through a long thin stand known as an axon and an axon splits this signals through synapse and send
it to the other neurons [26].Wencang Zhao [27] proposed a new image segmentation algorithm based
on textural features[28] and Neural Network[29] to separate the targeted images from background.
Dataset of micro-CT images are used. De-noising filter is used to remove noise from image as a pre-
processing step, Feature extraction is performed next, and then Back Propagation Neural Network is
created, and lastly, it modifies the weight number of network, and save the output. Proposed
algorithm is compared with Thresholding method and Region Growing method. Results have shown
that proposed technique outperforms other methods on the basis of speed and accuracy of
segmentation.Ahmed [30] proposed Image Texture Classification technique based on Artificial
Neural Networks (ANN). Firstly, image is captured and pre-processing is performed, after it, feature
extraction[31] is performed, whereas, ANN classifier [32] is used for texture classification,
Clustering is performed to separates background from sub-images. Trained ANN combines the input
pixels into two clusters which give results. It produces the texture classification and segmentation of
image.

III. CONCLUSION

In this survey,various techniques of image segmentation were described in detail.These
techniques are most important for the detection of interesting patterns,images and points.The image
segmentation techniques mentioned inthis review paper are used in many advanced machine for
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identification of faces, images and to recognition of pattern. Image segmentation used in medical
science to detect cancerous cells from medical images. They also detect roads from satellite images.
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