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Abstract:
Heart disease could be a term that assigns to an oversized variety of medical conditions associated with heart. These
medical conditions describe the abnormal health conditions that directly influence the center and everyone its
components. Cardiopathy could be a major pathological state in today’s time. This paper aims at analyzing the
varied data processing techniques introduced in recent years for cardiopathy prediction. The observations reveal that
Neural networks with fifteen attributes have outperformed over all different data processing techniques. Another
conclusion from the analysis is that call tree has conjointly shown smart accuracy with the assistance of genetic
algorithmic program and has set choice.
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1. Introduction
Data mining is that the method of finding antecedently unknown patterns and trends in databases and victimization
that info to create prognosticative models. In tending, data processing is turning into more and more fashionable, if
not more and more essential. tending trade nowadays generates great deal of complicated information concerning
patients, hospitals resources, malady designation, electronic patient records, medical devices, etc. the massive
quantity information could be a key resource to be processed and analyzed for knowledge extraction that permits
support for cost-savings and higher cognitive process. Data processing provides a collection of tools and techniques
that may be applied to the present processed information to find hidden patterns and additionally provides tending
professionals a further supply of data for creating choices. The fundamental process model is shown in Figure 1.
The World Health Statistics 2012 report enlightens the actual fact that one in 3 adults worldwide have
raised pressure – a condition that causes around half all deaths from stroke and cardiovascular disease.
Cardiovascular disease, additionally called upset (CVD), encloses variety of conditions that influence the center –
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not simply heart attacks. Cardiovascular disease additionally includes practical issues of the center like heart-valve
abnormalities or irregular heart rhythms. These issues will result in coronary failure, arrhythmias and a bunch of
alternative issues.
Effective and economical machine-controlled cardiopathy prediction systems will be useful in care sector
for cardiopathy prediction. Our work tries to gift the careful study regarding the various data processing techniques
which may be deployed in these machine-controlled systems. This automation will scale back the amount of tests to
be taken by a patient. Hence, it will not solely save price however additionally the time of each, analysts and
patients.
The rest of this paper is organized as follows. Section 2 describes the methodology of this research. In
Section 3 explains the research observation on describes the detail of proposed system. In Section 4 Report the
results of this research. In Section 5 describes the conclusion of this paper.

2. Methodology
This paper exhibits the analysis of varied data processing techniques which may be useful for medical analysts or
practitioners for correct cardiopathy designation. the most methodology used for our work was by examining the
publications, journals and reviews within the field of engineering science and engineering, data processing and upset
in recent times [5].

3. Research Observations
3.1 Data Mining and Neural Networks
An artificial neural network (ANN), typically simply referred to as a "neural network" (NN), could be a
mathematical model or procedure model supported biological neural network. In alternative words, it's associate
emulation of biological neural system. During this work, cardiovascular disease prediction system has been
developed victimization 15 attributes [4]. Earlier 13 attributes were used for prediction however this analysis work
incorporated a pair of additional attributes, i.e. blubber and smoking for economical designation of cardiovascular
disease.
The data mining tool WEKA 3.6.6 is employed for experiment. Initially, missing values were known within
the dataset and that they were replaced with applicable values victimization Replace Missing Values filter from
3.6.6 [4]. Further, varied data processing techniques are analyzed on cardiovascular disease information. Confusion
matrix is obtained for every classifier.
Table 1 depicts the outcomes of this research work and it shows that neural networks has outplayed over
other data mining techniques.
Table 1: Comparison of various data mining techniques
Classification Techniques

Accuracy

Naive Bayes

90.74%

Decision Trees

99.62%

Neural Networks

100%

3.2 Fuzzy Logic and Genetic Algorithm
The projected technique during this analysis work is associate extended version of the model that mixes the genetic
algorithms for feature choice and fuzzy knowledgeable system for effective classification. Fuzzy pure mathematics
and mathematical logic are extremely appropriate for developing data based mostly systems in health care for
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designation of diseases [2]. Experiments are conducted in Matlab victimization fuzzy tool. For this, Mamdani model
of fuzzy system is employed. The fuzzy rules are generated supported experts’ data during this domain. The dataset
from UCI machine learning repository is employed, and solely half-dozen attributes are found to be effective and
necessary for cardiovascular disease prediction. Within the projected system, the input is that the set of all the
chosen options and also the output of the system are to realize a price zero or one that indicates the absence or
presence of cardiovascular disease in patients.
In mathematical logic method, at the start fuzzification is performed by collection the crisp set of computer
file and changing it to a fuzzy set victimization fuzzy linguistic variables, fuzzy linguistic terms and membership
functions. After that, associate logical thinking is created supported a collection of rules and last, defuzzification
step is performed [2]. This technique generates the fuzzy rules supported the support sets obtained. Table a pair of
shows this support set.
Table 2: Values of the features in the support set
S.No.

Attributes

Support Set
Heart
Patients

Non – Heart
Patients

1.

Chest Pain
Type

4

1,2, 3

2.

Rbps

134-153

142-154

3.

Exang

Yes

No

4.

Oldpeak

2.06-6.2

<2.06

5.

Thalach

71-136

136-168

6.

Ca

1,2,3

0

Data
Understanding

Business
Understanding

Data

Deployment

Evaluvation

Data
Preparation

Modeling

Figure 1: Data Mining Process Model
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3.3 Data Mining and Supervised Machine Learning Algorithms
This analysis work has conferred the information classification supported numerous supervised machine learning
algorithms, namely, Naive Bayes, call List and KNN. TANAGRA tool is employed to classify information and also
the data is evaluated victimization 10- fold cross validation. TANAGRA [20] could be a data processing tool for
tutorial and analysis functions. It proposes many data processing ways from exploratory information analysis,
applied mathematics learning, machine learning and databases space. It provides associate degree easy-to-use
interface by permitting the users to research either real or artificial information. This tool conjointly planned design
to the users permitting them to simply add their own data processing ways, to match their performances. It’s a large
set of knowledge sources, direct access to information warehouses and databases, information cleansing, interactive
utilization. Experiments are conducted by victimization the coaching information set of 3000 instances with fourteen
completely different attributes.
Depending upon the attributes, the dataset is classed into 2 components, i.e. 70% of the information is
employed for coaching and rest half-hour is employed for testing. Performance of every algorithmic program is set
and comparison is created supported the accuracy and analysis time of calculation for every algorithmic program
[12]. It’s been determined that Naive Bayes algorithmic program performed higher compared to different 2
algorithms. Table three illustrates the performance study of varied algorithms.
Table 3: Performance analysis of various Algorithms
Algorithm Used

Accuracy

Time Taken

Naive Bayes

52.33%

609ms

52%

719ms

Decision List
KNN

45.67%

1000ms

3.4 Data Mining and Genetic Algorithm
The objective of this work was to cut back the quantity of attributes that were used for cardiovascular disease
diagnosing. Earlier, 13 attributes were used for this prediction however this analysis work reduced the quantity of
attributes to 6 solely victimization Genetic rule and have set choice.
Genetic rule [6] incorporates natural evolution methodology. The genetic search started with zero
attributes, and an initial population with randomly generated rules. Supported the thought of survival of the fittest,
new population was created to match with fittest rules within the current population, yet as offspring of those rules.
Offspring were generated by applying genetic operators; cross over and mutation. The method of generation
continued till it evolved a population P wherever each ruling P satisfies the fitness threshold. With initial population
of twenty instances, generation continued until the 20th generation with cross over likelihood of 0.6 and mutation
likelihood of 0.033. The genetic search resulted in 6 attributes out of 13 attributes.
CFS judge is additionally employed in addition to the genetic rule. Observations area unit conducted
victimization weka 3.6.0 tool. Initially, information set of 909 records with thirteen attributes was used. All
attributes were created categorical and inconsistencies were resolved for simplicity. When reduction of thirteen
attributes to 6 attributes, numerous classifiers area unit used on the dataset similar to these half dozen attributes for
cardiovascular disease prediction. Performance analysis of those classifiers is shown in Table 4. It is perceived from
the table that call Tree has outperformed with highest accuracy and least mean absolute error.
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Table 4: Comparison Table for three Classifiers
DM
Techniques

Accuracy

Model
Construction
Time

Mean
Absolute
Error

Naive Bayes

96.5%

0.02s

0.044

Decision Tree

99.2%

0.09s

0.00016

Classification
via
Clustering

88.3%

0.06s

0.117

3.5 IHDPS and Data Mining Techniques
This analysis has developed a paradigm Intelligent Heart Disease Prediction System (IHDPS) mistreatment data
processing technique; namely, call Trees, Naive Thomas Bayes and Neural Networks. IHDPS is web-based, easy,
scalable, reliable and expandable system that is enforced on the .NET platform [15].
IHDPS will discover and extract hidden information related to cardiovascular disease from historical
cardiovascular disease info. It will answer complicated queries for designation cardiovascular disease and so
facilitate aid analysts and practitioners to form intelligent clinical choices that ancient call support systems cannot. It
conjointly helps in reducing treatment prices by providing effective treatments. Moreover, it displays the results
each in tabular and graphical forms. This IHDPS relies on fifteen attributes.
A total of 909 records were obtained from the Cleveland cardiovascular disease info. The records were
equally divided into 2 datasets, i.e. coaching dataset (455 records) and testing dataset (454 records). it's been
discovered throughout the analysis that Naive Thomas Bayes seems to be handiest because it has the very best
proportion of correct predictions (86.53%) for patients with cardiovascular disease, followed by Neural Network
(85.53%) and call Trees seems to be handiest just in case of predicting patients with no cardiovascular disease, i.e.
(89%) as compared to alternative 2 models.
Table 5: Performance analysis of IHDPS
DM Techniques

Accuracy

Naïve Bayes

86.53%

Decision Trees

89%

Neural Network

85.53%

4. Results
For higher understanding, results for every data processing techniques are shown severally in several tables. Varied
classifiers square measure used together with totally different data processing techniques for cardiovascular disease
prediction. It will be perceived from the observations that in some cases, an equivalent classifier produces totally
different accuracy for various data processing techniques.
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5. Conclusions
The objective of this work is to supply a study of various data processing techniques that may be used in machinecontrolled cardiovascular disease prediction systems. Numerous techniques and data processing classifiers area unit
outlined during this work that has emerged in recent years for economical and effective cardiovascular disease
designation. The analysis shows that Neural Network with 15 attributes has shown the best accuracy i.e. 100% to
date. On the opposite hand, call Tree has conjointly performed well with 99.62% accuracy by exploitation 15
attributes. Moreover, together with Genetic rule and half dozen attributes, call Tree has shown 99.2% potency.
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