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Abstract — Prediction of diseases with the help of computer
technology enhances vast applications in bioinformatics .In this
survey paper, we find out efficient segmentation based on the
studies of various methods. Semi supervised learning focus to
high performance in multiple image segmentation and highly
controllable by user. We have presented detailed and
comparative study to analyze both computational and biological
validation. Elaborative experiments on multiple collection of
medical image dataset show the efficiency of variation with
different methods.
Keywords-component; bioinformatics, semi supervised learning,
segmentation, multi images.

I.

INTRODUCTION

The use of computer technology has greatly enhanced in
medical field. This is mostly in hospital environments where
reliability and quality are critical factors. Many computer
applications such as patient information system, monitoring
and control system can be efficiently done by computer
technology. The impact of science and technology has
facilitated the advancement of medical technology constantly
.So the research interests are in the area of bioinformatics.
Wide applications of computer technology to the management
of biological information are referred to bioinformatics. It is an
ambidextrous field that develops and improves [16] upon
methods for collecting, organizing, retrieving biological data.
Bioinformatics has become vital part of many areas of biology.
These can consist of information stored in the genetic code,
patient statistics, and scientific literature .Bioinformatics has
various applications in medicine, biotechnology, agriculture etc
.Many technologies are using in bioinformatics such as catalog
and information system, artificial intelligence, data mining,
image processing, neural network etc. bioinformatics play an
contribution to identify genomes and their mutation in
genetics. Bioinformatics have application in the textual mining
of biological literature and the progress of biological and gene
ontologisms to categorize and query biological data. [16] In
molecular biology, bioinformatics techniques such as image
and signal processing allow mining of useful results from large
amounts of unprocessed data. Many troubles are facing in area
of bioinformatics such as protein structure prediction, model
support for restoration of hearing, vision and locomotion,
problem of segmentation of large collection of images. This
paper focus to overcome the problem of segmentation of large
collection of images. Single image segmenting is very

successful. Multiple image segmentation is not stronger and
segmentation is not regular. Automatic image segmentation has
much natural difficulty and is still a very hard problem and
segmentation time is high. To overcome the problem a semi
supervised optimization model is an efficient segmentation of
many input images.[7] The model has dual achievements 1.
The segmentation is highly convenient by the user. User to
provide, either offline or interactively labeled pixels in images
as strong priors for the model. 2. The model requires only least
modification of model parameters during the initial stage. If
previously starting tuning is completed, then segmentation of
large collection of images can be done using [7] unlabeled data.
II.

COMPARATIVE STUDY

The author[1] Yuri Boykov and Vladimir Kolmogorov
focus on energy minimization in low level vision .In this
paper main goal is comparison of min cut/max flow algorithms
for applications in vision.. . [1] To complete this work
successfully provide the algorithms such as Goldberg-Tarjan
style ”push relabel” methods and algorithms based on[1] FordFulkerson style ”augmenting paths”. A directed weighted
[1]graph g=(V,E) consist of set of nodes V and edges E that
connect them.The graph terminals such that source s and
terminal t.[1] In optimization theory, states that in a flow
network,the maximum amount of flow from the Source to the
Sink is equal to the minimum capacity that when removed in a
specific way from the network causes the situation that no flow
pass from the source to the sink. In push relabel algorithm
using three steps.First step is that starting with a preflow,push
excess flow closer to the sink.Second step is that if excess flow
can’t reach at the sink,it backwards to source.Third step is that
Eventually preflow becomes flow and infact the maximum
flow.
Augmenting Path is the path through the graph using only
edges with positive capacity from the source S and sink T.If
we can’t find a path from the source to the sink only we use
positive capacity edges then the flow can’t be increased.Flow
through the network is perfect if and only if contains no
augmenting path.
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Fig .1 Min cut/Max flow
Nowadays ,rapid increasing of the volume of image
collections, Content Based Image Retrieval(CBIR)[2] has
attracted a lot of research in recent years.[2]The authors ZhiHua Zhou, Ke-Jia Chen, and Yuan Jiang are focused to
Exploiting Unlabeled Data in Content- Based Image Retrieval.
The user [2] could pose an example of relevant images from
the database. One of the difficulties is the gap between high
level semantics and low level features due to the rich content.
Relevance feedback has been shown that a powerful tool for
bridging this gap. [2] Here user has the option of labeling a
few of images according to whether they are relevant or not.
Labeled images are then given to CBIR system as
complementary queries so that more images relevant to the
user query could be retrieved from the database. [2]The
SSAIR (Semi-Supervised Active Image Retrieval) approach,
which attempts to utilize unlabeled data to improve the
performance of content-based image retrieval (CBIR), is
proposed. This approach [2] combines the qualities of semisupervised learning and active learning. [2] In detail, in each
round of relevance feedback, two simple learners are trained
from the labeled data, i.e. [2] images from user query and user
response. Each learner then classifies the unlabeled images [2]
in the database and passes the most relevant/irrelevant images
to the other learner. [2]After re-training with the extra labeled
records, [2] the learners ordered the images in the catalog
again and then their classifications are fused. Active learning
is close to SL, except that training data are not independent
and identically distributed variables. Some of them are added
to the training set thanks to dedicated process.
The authors Alexander Vezhnevets and Vittorio
Ferrari focus their research work in [3] softly supervised
semantic segmentation with a multi image model. [3]Introduce
“objectness” that help separating objects (eg.car, dog, human)
from background classes (e.g. grass, sky, road) .Achieve
accuracy compared to fully supervised methods.
Diabetic due to high blood sugar and pancreas does
not produce enough blood sugar. Diabetes reasons serious
long term obstacles such as heart disease, renal failure,
Diabetics
retinopathy.[4]Diabetic
retinopathy
is
retinopathy(damage to retina) caused by complication of

Diabetes which can eventually lead to lost vision. Other
diseases caused by diabetic such as hypertension, glaucoma
,obesity etc. Vessel extraction is a kind of line detection
problem. [4]Here using supervised method and unsupervised
method are using. Supervised Methods exploit some prior
labeling information to decide whether a pixel belongs to a
vessel or not, while unsupervised method do the vessel
segmentation without any prior labeling knowledge [4]. The
Matched Filter (MF) [4] is a simple yet effective method for
vessel extraction. However, a MF [4] will react not only to
vessels but also to non-vessel boundaries. This leads to false
vessel detection. The proposed MF-FDOG [4] is selfpossessed of the original MF, which is a [4] zero-mean
Gaussian function, and the first-order derivative of Gaussian
(FDOG). The vessels are identified by thresholding the retinal
image’s response to the MF [4], while the threshold is adjusted
by the image’s response to the FDOG. [4]The proposed MFFDOG method is very simple; however, it reduces
significantly the false detections [21] produced by the original
MF and detects many fine vessels that are missed by the MF.
It [4] achieves competitive vessel detection [21] results as
compared with those modern schemes but with much lower
complexity. In addition, it performs well at extracting vessels
from diseased retinal images [4].
Method used is True positive rate, false positive rate, and
Accuracy. Compare to other research work paper have
advantages simplicity, effectiveness, lower complexity and
easy to implement.
To study about the blood vessel segmentation authors
Diego Marín, Arturo Aquino, Manuel Emilio Gegúndez-Arias,
and José Manuel Bravo proposed a new supervised method
[5].In this method [5] they focuses on gray level and moment
invariant features.With the help of two retinal image datase
(DRIVE and STARE)[5] enable to do the comparative study
of diseased images or patient’s images.
Diabetic retinopathy is a major eye disease which is
due to the complication of diabetic.Diabetic retinopathy is a
condition occurring in persons with diabetes, which causes
progressive damage to the retina. These patients[5] shows no
symptoms until visual loss develops, and also in late disease
stages treatment is less effective.So to overcome this drastic
situation providing a method to easily identify the patients to
diagonose the
diabetic retinopathy,glucoma or obesity.
[5]segmentation is an important process in an automated
retinal image analysis system. Here, authors depicts image
segmentation with supervised learning.Supervised learning is
machine learning task of inferring a function from labeled
training data.
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comparing NMF method with other unsupervised clustering
such as hierarchical clustering and self organizing maps
.From the studies NMF gives improved result and better
performance.
III.

Fig. 2 Image of normal and abnormal images of
retina
The authors obtain excellent results when the results on both
databases (DRIVE and STARE) are jointly analyzed. In
previous research papers
accuracy significantly worsens
when the method is trained and tested on different databases.
Neural network method is provided to enhance the
segmentation result [11]. Neural network [10] is a system of
programs and data structures that approximates the operation
of the human brain[11].

Fig.3. supervised segmentation of retina image [5]
A neural network usually involves a large number of
processors operating in parallel[10] . In this method Simplicity
and high accuracy is achieved.
Cancer is easier to delicacy and relieve if it is
diagnosed early. So an enormous amount of effort has gone
into developing ways to detect early signs of the disease .From
this idea, authors[6] Chun-Hou Zheng and De-Shuang

Huang proposed a method nonnegative matrix
factorization with gene selection for tumor clustering
process .For the effective treatment of cancer reliable
and precise identification of the type of tumors is essential.
[6]In this paper they highlighted unsupervised clustering. For
that using nonnegative matrix factorization [6](NMF), and its
extensions have been used successfully for cancer clustering
.Unsupervised clustering is the clustering mechanism where
no class value denoting an a priori grouping of the data
instances are given ,which is the case in the supervised
learning done .ICA(Independent Component Analysis) is
using for selecting malignant cells from large amount of data
by using the gene selection method [6].They enhances the
experiments of three publicly available datasets, i.e., leukemia
dataset[6], central nervous system embryonal tumors dataset
[6], and medulloblastoma dataset [6] to identify diseases and

SEMISUPERVISED SEGMENTATION MODEL FOR MULTIPLE
IMAGE SEGMENTATION

In computer vision ,image segmentation is the procedure of
dividing a digital image into multiple segments .In image
processing segmentation is used to simplify and/or change the
depiction of an image into something that is more meaningful
and easier to analyze .Image segmentation typically used to
locate objects and boundaries in medical images .Image
segmentation is the procedure of assigning label to every pixel
in an image such that pixels with same label share certain
visual characteristics .Segmentation can be done by supervised,
unsupervised and semi supervised methods. Semi supervised
learning consists of both supervised learning and unsupervised
learning .Supervised learning is the mechanism of machine
learning task which is inferring a function from labeled
training data. Unsupervised learning trying to find concealed
structure in unlabeled data. Semi supervised segmentation is
act as the core ground between supervised and unsupervised
methods. A semi supervised optimization model that
determines an efficient segmentation of many input images.
The user [7] can specify some sample pixels or objects in one
or more images once and for all so that the segmentation of all
other images is fully practice.
The author concerned about the problem of segmentation of
large collections of images [7]. Other research work leads to
single image segmentation is very successful but multiple
image segmentation is not efficient .In semi supervised image
segmentation the user marks some sample pixels from each
class of objects. The computational algorithm then computes a
classification of other pixels. This way, the resulting
segmentation is highly controllable by the user and thereby
eliminates much haziness in defining a partition [7]. An
optimization- based two-class segmentation model, in which an
optimal set membership function is computed through the
minimization of a quadratic cost function [20] with usersupplied samples as linear constraints. The basic plan is that
two pixels should have similar membership if they have either
similar location or similar color or both [7]. The results are
quite impressive. Single-image optimization models were
extended to the multiple- image case in the context of image
retrieval. However, the method assumes the availability of a
suitable dictionary that typically contains thousands of texture
patches (prototypes) to serve as a common ground for
comparison between images.
Finally, [7] this model find out that successful in
segmenting multiple images and the user can specify some
sample pixels or objects in one or more images once and for
all so that the segmentation of all other images is fully regular.
Comparing this model with above explained six other
methods which lead to analyses the performance of multiple
image segmentation with semi supervised learning.
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A. Min- cut/max-flow algorithm
Establishing minimum cut and maximum flow [1] with the
help of augmenting path and push relabel algorithm.Main
drawback is that time complexity and establishment of
augmenting path is not necessarily shortest.
B. Exploiting unlabeled data in content based image
retrieval
SSAIR [2] (Semisupervised Active Image Retrieval)
approach, which attempts to exploit unlabeled data to improve
the performance of Content Based Image Retrieval. This
approach combines the merits of semi-supervised learning and
active learning. By comparing to semisupervised modeling
with multiple images this method creates noise problem and
can’t implement in multiple images.
C. Weakly supervised semantic segmentation
From the above two methods, here using [3] multi image
mode .Achieve accuracy compared to fully supervised method
such that concept of “objectness” [3] is using. The drawback
of the paper is that it does not focus on large training set of
data
D. Retinal vessel extraction by MF with FODG
In this method using [4] matched filter and first order
derivative of Gaussian and separately using supervised method
and unsupervised method. For some input images supervised
learning is using and others using unsupervised learning.
Providing lower complexity compared to above other methods.
To distinguish blobs and lesions in input images shows less
sensitivity and accuracy.
E. A new supervised method for blood vessel segmentation
Supervised [5] method using training data set for image
segmentation. But the process leads to much human laborious.
Because each time we will aware about training data set.
During the image segmentation particularly in medical input
images background lightening variation is causing that leads to
degrade the performance of image segmentation.

Fig. 4 Original image and its ground truth segmentation[7].

Fig. 5 (a) Benign cells (b)Malignant cells[7]

Fig. 6 Retinal layer images [7]
IV PERFORMANCE ANALYSIS
From the experiments with medical image [7] data set(such
as retina image ,retinal layer images, and malignant images)
analyzing the performance compared with previous methods.
By providing optimization model, similarity measures,
optimality conditions, applications to collection of images and
computational complexity are tested with unsupervised
method(such as K-means),supervised method(SVM and Knearest neighbor) and semi-supervised learning[7].

F. Tumor cluster using nonnegative matrix factorization
This method providing higher accuracy than previously
reported cancer clustering method .But efficiency is not much
acquired to compare with semi supervised multi image
segmentation .Systematic studies on larger datasets can’t be
achieved.
Semi supervised image segmentation for multi image
model encompassing semi supervised image segmentation[7]
of collection of images .To show the validity of the method
apply three input medical image data set.[7]They are retinal
images ,retinal layer images and segmentation of malignant
images.

Fig. 7 Performance of supervised, unsupervised and semi
supervised learning (SSL) based on three categories of images.
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TABLE I. IMPLEMENTATION IN SSL

segmentation methods

Semi-Supervised Learning

Classes of algorithms
SSL

Generative
techniques

models

&

Low density separation

SVM
KNN

Graph based method

diagnostic

Validation

SSL in
practice

Computational
validation

Speech
recognition

Biological
validation

Protein
sequences
Identify
relevant
data from
medical
images

User validation

Kmeans

v conclusion
Fig. 8 Efficiency analysis study of the Segmentation of testing
image with four methods.
Semi-supervised learning improved ability to study
the diseased images and non diseased images. Compared to
other methods Semi supervised multiple image model shows
high sensitivity, specificity, precision, and accuracy. So SSL of
collection of images shows high efficiency than other methods.
A. Sensitivity
SSL model is sensitive to various settings of image
segmentation. Computed solution of SSL gets less and
less sensitive to noise.
B. Specificity
SSL can efficiently specify relevant and irrelevant data.
With the specification doctors can easily predict the
diseases that leading one of the contribution of SSL.
C. Precision
Minimum of test errors are facing in SSL model. So
SSL free from noise and outliers.
D. Accuracy
SSL have high accuracy because of self training
method is invoked. Initially using labeled data and
then segmentation continue with unlabeled data.
10
8
6
4
2
0

In this survey paper, first evaluating the importance of
bioinformatics and its applications in medical field. We
analyzed different segmentation methods such as supervised,
unsupervised and semi-supervised method with the help of
previous research papers. From these studies, realized that
semi-supervised multi image model[7] is highly efficient than
other methods.SSL[7] method using both labeled data and
unlabeled data, so that one initial tuning is done the segment
can be easily applied to entire image .Here, multiple image
segmentation is stronger and resulting high performance. This
method reduces the overhead due to initial manual intervention.
Further implementation work based on the constraints in SSL
such as brightness and contrast of outcome of resulting images.
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