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Abstract— A methodological study on need of image-
processing and its various applications in computer artificial
intelligence based carried out here. Due to the advent of
computer field image-processing approach have become
rapidly needed in a various applications. During an image-
processing operation the input given is a picture and its output
is an improved high quality picture as per the approach used.
Image-processing usually defined as digital image-
processing, but optical and analog image-processing also are
possible. This field is classic subject in the image-processing
and also is a hotspot and focus of approach. Several generally
many algorithms and approach have been developed for in
this field of image-processing. There exist many image
segmentation approaches, which partition the picture into
different parts based on certain image features like image
Pixel, image intensity value, image color, image texture, etc.
These approaches are classified based on the image
segmentation method used. In this paper the various image
segmentation approach are revised and finally a comparison
of their disadvantages and advantages are listed. Our study
provides an introduction to image-processing along with
segmentation approach, systematic vision fundamentals and
its applied applications that will be of useful to the image-
processing and computer artificial intelligence based research
field.
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I. INTRODUCTION

An image is a way of transferring detail information, and the
image contains various needful information. Understanding
the picture information and extracting that information from
the picture to accomplish some works is an important area of
application in digital/analog image processing field, and the
first step in understanding the image is the image
segmentation. In practice, it is some time not interested in
every parts of the image, but only for some particular areas
which have the same information or characteristics [1]. Image
segmentation is one of the important in image-processing and
computer artificial intelligence. It is also an important basis
for image recognition/understanding. It is based on certain
factor to divide an input image into a number of the same
nature of the kind in order to extract the area which people
are preferred in. And it is the basis for image analysis and
needed in image feature extraction and recognition. There are
many generally used image segmentation algorithms
preferred in many authors. This paper mainly describes the
following some algorithms for simple analysis. The first is the
threshold method. Threshold segmentation is one of the
frequently used segmentation approach in boundary-based
algorithms [2]. Its essence is to automatically determine the

optimal threshold value according to a certain factor, and use
these image Pixels according to the gray level to achieve
clustering. Followed by the boundaries growth separation.
The basic idea of the boundaries growth algorithm is to
combine the image Pixels with similar properties to form the
various boundary, that is, for every boundary to be divided
first to find a seed image Pixel as a growth point, and then
merge the surrounding neighbourhood with similar properties
of the image Pixel in its area. Then is the edge detection
method. Edge detection segmentation algorithm refers to the
use of different boundaries of the image Pixel gray or color
discontinuity detection area of the edge in order to achieve
image separation [3]. The next is the segmentation based on
clustering. The algorithm based on clusters is based on the
similarity between things as the factor of class division, that
is, it is divided into several subclasses according to the
internal structure of the sample set, so that the same kind of
pictures are as same as possible, and the different are not as
similar as possible[4]. The last is the segmentation based on
weakly-supervised learning in CNN. It points to the problem
of assigning a semantic label to each image Pixel in the image
and consists of three parts. 1) Give an image which contains
which is particular objects. 2)Give the edge of an object. 3)
The object area in the image is marked with a divided image
Pixel [5]. Currently, the international image segmentation,
the specific function of the process of segmentation method
is very diverse and difficult, and there is no certified unified
standard. This paper discusses and compares the above
following methods, and learns from the shortcomings to
analyze better solutions and make future forecasts.

Image segmentation approach or methods are
classified into two main categories Layer-Based
Segmentation Methods and Block-Based Segmentation
Methods 1) Layer-Based Segmentation Methods Layered
model: for object detection and image segmentation that
composites the output of a bank of object detection in order
to provided shape masks and explain the appearance, depth
ordering, and that calculate both class and instance
segmentation. 2) Block-Based Segmentation Methods which
is based on different features found in the image. This may be
colour information that is used to form histograms, or details
about the image Pixels that shows edges or boundaries or
texture information.
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Il. LITERATURE SURVEY

A. Region-based Segmentation

This method works on the principle of uniformity by
considering the fact that the adjacent image Pixels inside a
boundary possess same characteristics and not similar to the
picture Pixels in other boundaries. The purpose of boundary
based segmentation is to produce a uniform boundary which
is bigger in size and results in very few boundaries in the
image.

1) Threshold Segmentation

Threshold segmentation is the simplest method of image
segmentation and also one of the most common parallel
segmentation methods. It is a common segmentation
algorithm which directly divides the image greyscale
information processing based on the gray value of different
targets. Threshold segmentation can be divided into local
threshold method and global threshold method. The global
threshold method divides the image into two boundaries of
the target and the background by a single threshold [6]. The
local threshold method needs to select multiple thresholds
and separates the image into multiple target boundaries and
backgrounds by multiple thresholds.

The most frequently used threshold segmentation
algorithm is the largest interclass variance method (Otsu)[7],
which choose a globally optimal threshold by peak value of
the variance between classes. In addition to this, there are
entropy-based threshold method, minimum error method, and
co-occurrence matrix method, moment preserving method,
simple statistical method, probability relaxation method,
fuzzy set method and threshold methods combined with other
methods [8].

The advantage of the threshold method is that the
computation is simple and the calculation speed is faster. In
general, when the target and the background have high
contrast, the segmentation effect can be fetched. The
drawback is that it is hard to obtain accurate results for image
separation problems where there is no significant greyscale
difference or a large overlap of the greyscale values in the
image[9]. Since it only takes into account the gray
information of the image without considering the spatial
information of the image, it is sensitive to noise and greyscale
not even, leading it often merged with other methods [10].

2) Regional Growth Segmentation

The boundaries growth method is a typical serial boundary
segmentation algorithm, and its basic idea is to have similar
properties of the image Pixels together to form boundary [11].
The method requires first selecting a seed image Pixel, and
then merging the similar image Pixels around the seed image
Pixel into the boundary where the seed image Pixel is located.
Figure 1 shows an example of a known seed point for
boundary growing. Figure 1 (a) shows the need to split the
image. There are known two seed images Pixels (marked as
gray squares) which are prepared for boundaries growth. The
factor used here is that if the absolute value of the gray value
difference between the image Pixel and the seed image Pixel
is considered to be less than a certain threshold T, the image
Pixel is included in the boundary where the seed image Pixel
is located. Figure 1 (b) shows the boundary growth results at
T =4, and the whole plot is well divided into two boundary.
Figure 1 shows the results of the boundary growth at T = 6
and the whole plotis in an area. Thus the choice of threshold
is very important[12].

The advantage of boundaries growth is that it
usually separates the connected boundaries’ with the same
characteristics and provides good boundary information and
segmentation results. The idea of boundaries growth is simple
and requires only a few seed points to complete. And the
growth criteria in the growing process can be freely specified.
Finally, it can pick multiple criteria at the same time. The
disadvantage is that the calculation cost is huge[13]. Also the
noise and greyscale not even can lead to voids and over-
division. The last is the shadow effect on the image is often
not very good[14].

B. Edge Detection Segmentation

The edge of the object is in the form of uneven local features
of the picture, that is, the most significant part of the picture
changes in local brightness, such as gray value of the
mutation, color mutation, texture changes and so on[15]. The
use of discontinuities to find the edge, so as to get the purpose
of picture segmentation.

There is always a gray edge between two adjacent
boundaries’ with different gray values in the picture, and
there is a case where the gray value is not continuous. This
discontinuity can often be detected using derivative
operations, and derivatives can be calculated using
differential operators [16]. Parallel edge detections often
done by means of a spatial domain differential operator to
perform picture segmentation by convoluting its template and
image. Parallel edge detection is generally used as a method
of image pre-processing. The widely first-order differential
operators are Prewitt operator, Roberts’s operator and Sobel
operator [17]. The second-order differential operator has
nonlinear operators such as Laplacian, Kirsch operator and
Wallis operator.

1) Sobel Operator

The Sobel operator is mainly used for edge detection, and it
is technically a discrete differential operator used to compute
the approximation of the gradient of the picture luminance
function. The Sobel operator is a typical edge detection
operator based on the first derivative. As a result of the
operator in the introduction of a similar local average
operation, so the noise has a smooth effect, and can
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effectively eliminate the effect of noise. The presence of the
Sobel operator on the position of the picture Pixel is
weighted, which is better than therewith operator and the
Roberts operator.

The Sobel operator consists of two sets of
3x3matrices, which are transposes and longitudinal
templates, and are pointed with the picture plane,
respectively, to obtain the variation between the horizontal
and the longitudinal difference. In actual use, the following
two templates are used to detect the edges of the picture.

2) Laplacian Operator

Laplace operator is an isotropic operator, second order
differential operator. It is more accurate when it is only
concerned with the position of the edge regardless of the
picture Pixel greyscale difference around it[18].The Laplace
operator's response to isolated image Pixels is stronger than
the edge or line, and therefore applies only to noise-free
images. In the presence of noise, the Laplacian operator needs
to perform low-pass filtering before detecting the edge.
Therefore, the usual segmentation algorithm joined the
Laplacian operator with the smoothing operator to generate a
new template.

The Laplacian operator is used to increases the
blurring effect due to the blurring effect, since it conforms to
the descent model. Diffusion effect is often happens in the
imaging process.

C. Image Segmentation based on clustering

There is no general theory of picture segmentation. However,
with the implementation of many new laws and methods of
various disciplines, there have been many image
segmentation methods combined with some specific theories
and methods. The so-called class refers to the collection of
same elements. Clustering is in accordance with particular
requirements and laws of the classification of things in the
process [19].

The feature space clustering method is used to
segment the picture Pixels in the image space with the
corresponding feature space points. According to their
aggregation in the feature space, the feature space is
segmented, and then they are mapped back to the original
image space to get the segmentation result.

K-means is one of the most generally used clustering
algorithms. The basic idea of K-means is to collect the
samples into various clusters according to the distance. The

closer the two points are, the closer they are to get the

compact and independent clusters as clustering targets [20].

The implementation process of K-means is expressed as

follows: Randomly select K initial clustering centres,

1) Calculate the distance from each sample to each cluster
centre, and return each sample to the nearest clustering
centre;

2) For each cluster, with the mean of all samples as the
cluster of new clustering centres;

3) Repeat steps (b) to (c) until the cluster centre no longer
changes or reaches the set number of iterations [21].

The merits of K-Means clustering methods are that
the algorithm is quicker and simple, and it is highly efficient
and scalable for large data sets. And its time difficulty is close
to linear, and suitable for mining large-scale data sets. The
drawbacks of K-means are that its clustering number K has

no explicit selection criteria and is difficult to find out [22].

And, it can be seen from the K-means algorithm framework

that every iteration of the algorithm traverses all the samples,

so the time of the algorithm is very expensive. Finally, the K-

means algorithm is a distance-based partitioning method [23].

It is only applicable to the data set which is convex and not

good for clustering non-convex clusters.

D. Image Segmentation based on weakly-supervised
learning in CNN

In recent years, the deep learning has been in the picture
classification, identification, segmentation, high-resolution
image generation and many other areas have made
breakthrough results[24]. In the aspect of image
segmentation, an algorithm is proposed which is more
effective in this field, which is the weakly- and semi-
supervised learning of a DCNN for semantic image
segmentation. Google's George Papandreou and UCLA's
Liang-Chieh Chen studied the use of bounding box and
image-level labels as mark-up training data on the basis of
Deep Lab and used the expected maximization algorithm
(EM) to estimate unmarked picture Pixel class and CNN
various parameters. Deep Lab method is divided into two
Steps, the first step is still using the FCN to get the coarse
score map and interpolate to the original image size, and then
the second step began to borrow the fully connected CRF
from the FCN to get the details of the segmentation
refinement[25].

Name of .
Technique Advantages Disadvantages
Threshold . . . . . .
Does not require proper information of the image. For an image with broad and flat valleys or
1 method A . . . ,
Computation inexpensive. without any peak, it doesn’t works well
Inverse . . . -
dynamics This a'go'.””".“ emplo_ys a_non-llnear optlmlzer._Data The different patterns of EMG received can
2 extraction is done in fair manner. Better quality L .
method L . give identical output
animation is achieved.
Novel edge- The basis for this segmentation algorithm is The dislocation & progression of the
3 | based method procedure of minimization of energy segmented objects amid objects is assumed
to be small.
. For small values of k, k means is computationally Difficult to predict k with fixed
Clustering L . - T
4 faster. Eliminates noisy spots. Reduces false blobs. number of clusters. Sensitive to initialization
Method L
condition of cluster number and centre.
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. . . . Sequential by nature and quite
Gives better result in comparison with other U o
Boundary . : - Expensive in both computation time and
segmentation methods. Provides flexibility to choose . . B
5 based - . : . memory. To decide stopping criteria for
between interactive and automatic technique for S
Method - : segmentation is difficult task.
image segmentation.
Fuzzy C - FCM is better than Kmeans. FCM Unsupervised and Sensmv_e to noise, Qomputatlonally
6 means converge very well expensive. Determination of fuzzy
Method ' Membership is not very easy.
7 Watershed The basis for this algorithm is mathematical Segmentation is done at high scale
Method morphology. The capture range is improved

Table 2.1: Various Segmentation Approach with Their Advantages &Disadvantages

For the training picture that gives the bounding box
mark, the method uses the CRF to automatically segment the
training image, and then do full supervision on the basis of
the segmentation. Experiments show that simply using the

picture level of the mark to get the segmentation effect is
poor, but the use of bounding box training data can get better
results [27].

Ref.No. Parameters Used Methods Used Conclusions
Different
28 Image segmentation, edge based segmentation Single method or technique would not provide
methods, boundary based methods methods better results.
Boundary detection, image Varlous_ Accuracy, complexity, interactivity and
: segmentation L .
29 segmentation efficiency of a segmentation method all should
methods ;
be considered factors.
EM Algorithm, Map estimation, HMRF and its EM HMRF segmentation results are much more
30 color image segmentation Algorithm smooth than the results of direct K means
clustering
: Different : . .
Object-background model , markov N - For highly textured image MRF model is the
31 Random Field Model, Multi- g good choice
. models
resolution Model
Various
Threshold, Clustering, MRF, Edge segmentation As compared to other methods , thresholding is
32 - .
Detection approach the simplest and fast method
Image Segmentation, Genetic Soft computing The soft computing approaches is applied on a
33 Algorithm, Neural Network approaches real life example image of nature scene and show
the efficiency of image
. Different
_S.egmentatlon Methods, Image,. segmentation Method of segmentation should be selected
34 PixEL, Cluster, Graph-cut, Hybrid methods according to tvpe of imaae
Methods glotyp g
Segmentation, Clustering, Boundary feature based . .
35 Based, Edge Based segmentation segmentatlon_approaches independent to the
application and the dataset
36 image Segmentation, Boundary, Segm(:g;itrl]on Depending on the type of image we need to use
Edge, Threshold, Clustering PP distinct algorithm.
Different
37 Model based, Boundary based, segmentation To find an appropriate segmentation algorithm
clustering, Markov Random Fields approach type of inputted image is very important.

Table 2.2: existing segmentation approach and conclusions

I1l. CONCLUSION

Image segmentation is of utmost need in the area of
digital/analog image-processing field. In this an image is
classified into multiple segments for analyzing the image.
Numbers of approach, techniques and algorithms have been
developed for image segmentation. This paper provides a

review of various image segmentation approach. None of the
existing approach has been developed universally for image
segmentation. Since, new algorithms are being developed
everyday to improve efficiency of segmentation. We have
presented a systematic study of image-processing and its
applications in this paper. Through comparing the advantages
and disadvantages of the wvarious image segmentation
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algorithms, the development of image segmentation approach
may present the following trends: 1) the combination of
multiple segmentation methods. Because of the diversity and
uncertainty of the picture, it is required to combine the
multiple segmentation methods and make full use of the
advantages of different algorithms on the basis of multi-
feature fusion, so as to achieve better segmentation effect.2)
In the parameter selection using various machine learning
algorithm for analysis, in order to improve the segmentation
effect. Such as the threshold selection in threshold
segmentation and the selection of K values in the K-means
algorithm. 3) CNN model is used to frame the ROI, and then
segmented by non-machine learning segmentation method to
increase the segmentation effect. It is believed that in the
future research and exploration, there will be more image
segmentation method to be further developed and more
widely used.
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