International Journal of Research and Development in Applied Science and Engineering (IJRDASE)

ISSN: 2454-6844

Survey on Feature Based Prediction in Biomedical
Application by Advanced Data Mining Technique

Naila

Computer Science & Engineering,
Amity University, Lucknow, India
ashrafinaila45@gmail.com

Abstract-- Data Mining aims at discovering knowledge
out of data and presenting it in a form that is easily
compressible to humans. It is a process that is developed
to examine large amounts of data routinely collected.
Artificial intelligence technique like fuzzy, ANN etc are
currently used for solving a wide range of problems in
different application domain for decision based model
designing. These systems allows us to introduce the
learning and adaptation capabilities hence such type of
framework has been used in several different process of
diagnosis of disease. It helps in creating computational
paradigm that provides a mathematical tool for dealing
with the uncertainty and the imprecision typical of
human reasoning. Relational between symptoms and
risks factors for Diabetic based on the expert’s medical
knowledge is taken and also related complications or due
to some common metabolic disorder it may lead to vision
loss, heart failure, stroke, foot ulcer, nerves. In this work
review is provided on various methods which are is
considered in analysis where symptoms observed in the
patient and relation representing the medical knowledge
that relates the symptoms in set S to the diseases in set D
to diagnose the set B of the possible diseases of the
patients can be inferred by means of the compositional
rule of inference. It has been observed that Neural
Networks are efficiently used for learning membership
functions, fuzzy inference rules and other context
dependent patterns; fuzzification of neural networks
extends their capabilities in applicability.

Keywords - Biomedical Data, A. |. Techniques, Data
Prediction, ANN, FUZZY ..

1. Introduction

Every day worldwide, enormous amounts of data is being
produced and stored at an amazing pace. Meanwhile, the
steadily dropping prices for storage devices and the
increasing capacity of each unit have made it into a simple
choice to postpone the decision what to do with all this data
being produced. In today's modern society where we're
constantly interaction with our environment through
computers in everyday life and each choice we make is
being processed in one way or another. May it be due to
reading the newspaper online, having a voice call through
our mobile phone, writing a post on facebook or shopping
groceries with our credit card. Each of our action is recorded
and stored in massive records of data. While some just want
statistics on how their services are being used or are tracking
your choices due to services you pay for, other will try to
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find meaningful patterns in your choices and try to benefit
from them. This can for example be done either by trying to
target advertisements online due to your search preferences
or by giving you discount prices on groceries in your local
grocery shop due to your earlier shop history and what you'd
be likely to buy. But our digital-footprints on the Internet is
not the only thing generating data.

The Library of Congress in the United States, being the
biggest library in the world had 285 terabytes of web archive
data stored in January 2012 with a steady growth of about 5
terabytes per month. That alone being an impressive figure,
but even more impressive statistics from the year 2009
stated that companies in the United States with more than
1000 employees in 14 of 17 sectors(such as Government,
Banking, Health care providers etc) was storing more data
per company then compared to the volumes the Library of
Congress was storing in the beginning this year. It was
estimated that 1.8 trillion gigabytes of information would be
created during the year 2011 and that the amount of data
created each year would grow around 50 times todays
number before the year 2020 since the amount of data
created keeps doubling every two years. The problems that
rises for companies other than the obvious storage issue is
the ability to use all this data for something meaningful.
Manually analyzing this kind of information simply takes
too much time so a great deal of time have been spent in last
couple of decades to develop computer methods that are
able to analyze the relevant data automatically.

But in todays IT society, it's not only large corporations that
is analysing their data, even small companies benefit from
using data analysing methods to increase productivity in
their everyday tasks. In this thesis I'm going to present an
overview how data analysis is being performed, take a look
at how some of the basic and popular algorithms work and
then compare a handful of them using a small specific
problem in the domain of data analysis.

2. Related Work:

2.1 Heart Disease Diagnosis using Data Mining:

The quantities of medicinal choice emotionally supportive
networks are utilized utilizing diverse methodologies.
George et al. have foreseen choice emotionally supportive
network to characterize and distinguish disturbance move. In
this framework bolster vector machines is utilized for
identification. This framework is for Dementia patients. This
framework introduces a choice certainty measure and two
new SVM designs, which were helpful to unsettling
discovery and disturbance move location. An exactness of
91.4% was accomplished; in evaluation with 90.9% for the
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traditional SVM [1]. Haitham and Alan have anticipated
computerized acknowledgment of obstructive rest apnea
disorder utilizing SVM classifier. In this study, they
assessed highlights from the size and period of the thoracic
and stomach respiratory exertion signals for OSA location.
This is backings on the physiological reality that all through
ordinary breathing the stomach and thoracic endeavors
happen at the same time. The point of this study is to assess
arrangement of entire night standard and apneic ages
utilizing mined components from the stage and size of the
respiratory endeavors flags, contrasted and consolidated and
some different elements from HRV and oxygen immersion
signals [2] [3]. Bolster Vector machines have additionally
been used in choice emotionally supportive networks, for
example, [4].An sawwy framework based bolster vector
machine alongside a spiral premise capacity system is open
for the analysis. The bolster vector machine with
consecutive negligible streamlining calculation is connected
to India based patients' information set. At that point, the
Radial Basis Function(RBF) system structure qualified by
Orthogonal Least Square (OLS) calculation is practical to
same information set for forecasts [5]. Tsai and Watanabe
proposed a hereditary algorithm(GA) based technique and
executed for powerful the arrangement of fluffy
participation works that can give an ideal order of
myocardial coronary illness from ultrasonic pictures. In this
strategy a normal grouping rate of 96% is accomplished [6].
In an alternate development hereditary calculation is utilized
to decide the properties which give more towards the
analysis of heart afflictions which eventually lessens the
quantity of tests which are alluring to be taken by a patient
[7]. Yang and Honavar have anticipated a component subset
calculation utilizing hereditary calculation. A hereditary
calculation to settle on ideal element subset for use with
back spread fake neural systems has been described[8]. A
hereditary calculation for highlight choice and for
advancement of Support Vector Machine(SVM) parameter
has been proposed by Haung. The anticipated strategy
performs highlight choice and parameters setting in a
developmental way [9]. Recently, a genuine coded Genetic
calculation for basic component examination for coronary
illness determination has been portrayted [10].
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Fig. 1. Genetic crossover and mutation operation.

Conclusion of Heart Disease utilizing Data mining
Algorithm proposed by Rajkumar and Sophia. In their
methodology the preparatory conclusion of a heart assault is
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made by a blend of clinical side effects and trademark
electrocardiogram (ECG) changes. The precision with this
procedure is 52.33% [11]. Palaniappan and Awang proposed
Intelligent Heart Disease Prediction System Using Data
Mining Techniques. This examination has added to a model
Intelligent Heart Disease Prediction System (IHDPS)
utilizing information mining methods, in particular,
Decision Trees, Nave Bayes and Neural Network. Results
demonstrate that every system has its extraordinary quality
in understanding the targets of the characterized mining
goals[12]. The elements of the counterfeit neural system
(ANN), high precision and learning rate, make it worth
attempting as a calculation to the expectation of coronary
illness [13].

2.2 Breast Cancer Diagnosis:

Tuba Kiyan [2] et al. 2004 has examined that factual neural
systems can be utilized to perform bosom growth analysis
adequately. The researcher has contrasted factual neural
system and Multi Layer Perceptron on WBCD database.
Spiral premise function(RBF), General Regression Neural
Network(GRNN),Probabilistic Neural Network(PNN) were
utilized for characterization and their general execution were
96.18% for Radial Basis Function (RBF), 97% PNN, 98.8%
for GRNN and 95.74% for MLP. Henceforth it is
demonstrated that these factual neural system structures can
be connected to analyze bosom tumor.

Xin Yao [24] et al. 1999 has endeavored to execute neural
system for bosom malignancy finding. Negative connection
preparing calculation was utilized to break down an issue
automatically and illuminate them. In this article the writer
has talked about two methodologies, for example,
transformative methodology and troupe approach, in which
developmental methodology can be utilized to outline
minimized neural system consequently. The group
methodology was intended to handle expansive issues yet it
was in advancement.

Dr. S. Santhosh baboo and S. Sasikala [27] have done an
overview on information digging strategies for quality
choice arrangement. This article managed most utilized
information digging systems for quality determination and
disease characterization, especially they have concentrated
on four principle developing fields. They are neural system
based calculations, machine learning calculations, hereditary
calculation and group based calculations and they have
determined future change in this field llias Maglogiannis
[9] et al. 2009 have displayed an article on A savvy
framework for mechanized bosom growth determination and
forecast utilizing SVM based classifiers with Bayesian
classifiers and ANN for anticipation and analysis of bosom
tumor sickness. Wisconsin symptomatic bosom tumor
datasets were utilized to actualize SVM model to give
refinement between the dangerous and amiable bosom
masses. These datasets include estimation taken by Needle
Aspirates (FNA). The article gives the execution subtle
elements alongside the comparing results for all the
evaluated classifiers. A few relative studies have been done
concerning both the forecast and finding issue showing the
prevalence of the proposed SVM calculation as far as
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affectability, specificity and precision Clinical conclusion of
bosom tumor helps in anticipating the dangerous cases. A
protuberance felt amid the examination generally give hints
with regards to the extent of tumor and its surface. The
different normal techniques utilized for bosom disease
analysis are Mammography, Biopsy, Positron Emission
Tomography and Magnetic Resonance Imaging. The
outcomes acquired from these techniques are utilized to
perceive the examples which are meaning to help the
specialists for arranging the harmful and benevolent cases.
There are different information mining procedures,
measurable strategies and machine learning calculations that
are connected for this reason. This segment comprises of the
audit of different specialized and survey articles on
information mining strategies connected in bosom growth
analysis.

In [14] A. Soltani Sarvestani, A. A. Safavi, N.M.
Parandeh and M.Salehi gave an examination among the
abilities of different neural systems, for example, Multilayer
Perceptron (MLP), Self Organizing Map (SOM), Radial
Basis Function (RBF) and Probabilistic  Neural
Network(PNN) which are utilized to arrange WBC and
NHBCD information. The execution of these neural system
structures was explored for bosom  malignancy
determination issue. RBF and PNN were demonstrated as
the best classifiers in the preparation set. Be that as it may,
the PNN gave the best order exactness when the test set is
considered. This work demonstrated that factual neural
systems can be successfully utilized for bosom growth
applying so as to find as a few neural system structures an
indicative framework was built that performed entirely well.
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In [15] Orlando Anunciacao, Bruno C. Gomes, Susana
Vinga, Jorge Gaspar, Arlindo L.Oliveira and Jose Rueff
investigated the relevance of choice trees for location of
high-hazard bosom malignancy bunches over the dataset
delivered by Department of Genetics of personnel of
Medical Sciences of Universidade Nova de Lisboa with 164
controls and 94 cases in WEKA machine learning apparatus.
To measurably approve the affiliation discovered, change
tests were utilized. They found a high-chance bosom growth

International Journal of Research and Development in Applied Science and Engineering (IJRDASE)

ISSN: 2454-6844

bunch made out of 13 cases and just 1 control, with a Fisher
Exact Test(for acceptance) estimation of 9.7*10-6 and a p-
estimation of 0.017. These outcomes demonstrated that it is
conceivable to discover measurably huge relationship with
bosom tumor by inferring a choice tree and selecting the
best leaf.

In [16] Dr. Medhat Mohamed Ahmed Abdelaal and
Muhamed Farouq investgated the ability of the grouping
SVM with Tree Boost and Tree Forest in breaking down the
DDSM dataset for the extraction of the mammographic mass
elements alongside age that segregates genuine and false
cases. Here, SVM strategies show promising results for
expanding symptomatic precision of grouping the cases saw
by the biggest territory under the ROC bend practically
identical to values for tree support and tree woodland.

In [17] Wei-pin Chang, Der-Ming and Liou investigated
that the hereditary calculation model yielded preferred
results over other information digging models for the
examination of the information of bosom tumor patients as
far as the general exactness of the patient arrangement, the
expression and many-sided quality of the grouping
guideline. The fake neural system, choice tree, logistic
relapse, and hereditary calculation were utilized for the near
studies and the exactness and positive prescient estimation
of every calculation were utilized as the assessment pointers.
WBC database was fused for the information examination
took after by the 10-fold cross-acceptance. The outcomes
demonstrated that the hereditary calculation depicted in the
study could deliver precise results in the grouping of bosom
growth information and the characterization standard
recognized was more satisfactory and fathomable.

In [18] K. Rajiv Gandhi, Marcus Karnan and S. Kannan
in their paper built characterization rules utilizing the
Particle Swarm Optimization Algorithm for bosom disease
datasets. In this study to adapt to substantial computational
endeavors, the subset determination as a preprocessing step
was utilized which learns fluffy principles bases utilizing
GA actualizing the Pittsburgh approach. It was utilized to
deliver a littler fluffy tenet bases framework with higher
exactness. They came about datasets after element
determination were utilized for order utilizing molecule
swarm advancement calculation. The guidelines created
were with rate of exactness characterizing the fundamental
properties viably.

In [19] J. Padmavati performed a relative study on WBC
dataset for bosom malignancy forecast utilizing RBF and
MLP alongside logistic relapse. Logistic relapse was
performed utilizing logistic relapse as a part of SPSS bundle
and MLP and RBF were developed utilizing MATLAB. It
was watched that neural systems took somewhat higher time
than logistic relapse however the affectability and specificity
of both neural system models had Shelly Gupta et al a
superior prescient control over logistic relapse. At the point
when looking at RBF and MLP neural system models , it
was found that RBF had great prescient abilities furthermore
time taken by RBF was not exactly MLP .
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In [20] Chul-Heui Lee, Soen-Hak Soc and Sang-Chul Choi
in their study proposed another characterization strategy in
light of the various leveled granulation structure utilizing the
unpleasant set hypothesis. The various leveled granulation
structure was received to discover the order controls
adequately. The arrangement rules had insignificant
characteristics and the using so as to learn diminishment was
proficient the upper and lower approximations of unpleasant
sets. A reproduction was performed on WBC dataset to
demonstrate the adequacy of the proposed technique. The
reproduction result demonstrated that the proposed
characterization strategy produced insignificant arrangement
administers and made the examination of data framework
simple.

In [21] Aboul Ella Hassanien, and Jafar M. H. Ali in their
paper introduced a harsh set strategy for producing
characterization rules from an arrangement of watched 360
examples of the WBC information. The characteristics were
chosen, standardized and afterward the harsh set reliance
guidelines were created specifically from the genuine
quality property vector. At that point the unpleasant set
lessening method was connected to discover all reducts of
the information which contains the insignificant subset of
properties that are connected with a class mark for order.
They demonstrated that the aggregate number of created
standards was diminished from 472 to 30 rules in the wake
of applying the proposed disentanglement calculation. They
additionally made a correlation between the got after effects
of unpleasant sets with the understood 1D3 choice tree and
finished up harsh sets demonstrated higher precision.

In [22] Sudhir D. Sawarkar et al connected SVM and
ANN on the WBC information . The aftereffects of SVM and
ANN forecast modes were discovered nearly more exact
than the person. The 97% high precision of these forecast
models can be utilized to take choice to keep away from
biopsy.
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In [23] Sepehr M. H. Jamarani et al exhibited a
methodology for early bosom malignancy analysis by
applying blend of ANN and multiwavelet based sub band
picture decay. The proposed methodology was tried utilizing
the MIAS mammographic databases and pictures gathered
from nearby healing facilities. The best execution was
accomplished by BiGHM2 multiwavelet with zones going
around 0.96 under ROC bend. The proposed methodology
could help the radiologists in mammogram examination and
symptomatic choice making.

2.3 Diabetes Disease Diagnosis using Data Mining:

A decent number of inquires about have been accounted for
in writing on finding of various perishes. Sapna and
Tamilarasi [24] proposed a strategy in view of neuropathy
diabetics. Nerve issue is brought on by diabetic mellitus.
Long haul diabetic patients could have diabetic neuropathies
effortlessly. There is fifty (half) percent likelihood to have
such  sicknesses which influence numerous nerves
arrangement of the body. For instance, body divider,
appendages (which is called as substantial nerves) could be
influenced. Then again, inside organ like heart, stomach, etc,
are known as programmed nerves. In this paper the danger
elements and side effects of diabetic neuropathy are utilized
to make the fluffy connection mathematical statement.
Fluffy connection comparison is connected with the
impression of structure of twofold relations that implies they
utilized Multilayer Perceptron NN utilizing Fuzzy Inference
System.

Leonarda and Antonio [25] proposed programmed location
of diabetic indications in retinal pictures by utilizing a
multilevel perceptron neural system. The system is prepared
utilizing calculations for assessing the ideal worldwide limit
which can minimize pixel order blunders. Framework
exhibitions are assessed by method for a satisfactory file to
give rate measure in the location of eye suspect districts
taking into account neuro fuzzy subsystem.

Radha and Rajagopalan [26] presented an utilization of
fluffy rationale to determination of diabetes. It portrays the
fluffy sets and phonetic variables that add to the finding of
malady especially diabetes. As we as a whole know fluffy
rationale is a computational worldview that gives an
apparatus taking into account science which manages un-
sureness. In the meantime this paper additionally introduces
a PC based Fuzzy Logic with greatest and smaller than
normal mum relationship, participation values comprising of
the segments, determining fluffy set casing work. Forty
patients' information have been gathered to make this
relationship more solid.

Jeatrakul and Wong [27] exhibited a correlation of neural
system procedures for twofold order issues. The order
execution got by five unique sorts of neural systems, i.e.,
Back Propagation Neural Network (BPNN), Radial Basis
Function Neural Network (RBFNN), General Regression
Neural Network (GRNN), Probabilistic Neural Network
(PNN), and Complementary Neural Network (CMTNN).
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The examination is done taking into account three
benchmark information sets acquired from UCI machine
learning store.

Zhou, Purvis and Kasabov [28] depicted a general
technique taking into account the measurable investigation
of preparing information to choose fluffy participation
capacities to be utilized as a part of association with fluffy
neural systems. The strategy is initially depicted and
afterward represented by method for two test examinations
for medicinal information.

N
1

Input Condition Rule Action Output
layer element layer element layer
layer layer

Fig. 4. The FUNN architecture

Ten-Ho Lin and Von-Wun Soo [29] proposed elective
pruning technique taking into account the Minimal
Description Length (MDL) standard. The MDL guideline
can be seen as a tradeoff between hypothesis
unpredictability and information forecast exactness given
the hypothesis. An insatiable inquiry calculation of the base
portrayal length to prune the fluffy ARTMAP classes one by
one was proposed. The examinations demonstrated that
fluffy ARTMAP pruned with the MDL standard gave better
execution with less classes made contrasted with unique
fluffy ARTMAP and other machine learning frameworks.
They tried those strategies on various benchmark clinical
databases, for example, coronary illness, bosom growth and
diabetes databases.

Faezeh, Hossien, Ebrahim [30] proposed a fluffy bunching
procedure (FACT) which decided the quantity of fitting
groups in light of the example quintessence. Distinctive tests
for calculation assessment were per-shaped which
demonstrated a superior execution contrasted with the
normal broadly utilized K-implies bunching calculation.
Information was taken from the UCI Machine Learning
Repository [31].

Santi Waulan et al. [32] proposed another SSVM for
characterization issues. It is called Multiple Knot Spline
SSVM (MKS-SSVM). To assess the viability of their
strategy, they completed an experime Indian diabetes
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dataset. To begin with, hypothetical of MKS-SSVM was
introduced. At that point, utilization of MKS-SSVM and
examination with SSVM in diabetes ailment analysis was
given. The aftereffects of this study demonstrated that the
MKS-SSVM was viable to recognize diabetes ailment
determination.

3. Conclusion:

In this article a review on the recent developments is
performed for the improvement of biomedical diagnosis
using data mining system by overcoming the effects of data
artefacts due to the recording errors of the sensor nodes. We
have discussed about various methodologies applied in last
ten years in the research area of biomedical data preciction
system to compare the performance and efficient usage of
these technologies. It has been observed that the recent
methodologies are incorporating latest A.l technique like
fuzzy logic, neural network ,SVM etc. For full filing the
growing demand of prediction speed and accuracy. Hybrid
mechanism like neuro fuzzy methods proved to be
outperforming in data mining in the prediction systems .In
future we can expect the involvement of optimization
technique like GA and PSO based evolutionary algorithms
in developing improved prediction rules.
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