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Abstract

Dispensaries, Hospitals and Health Care Units exist and serve to
the society since a long. As the technology develops day by day
the focus on health care unit became a hot spot in current research
domain. Researchers have been made attention on this area since
few decades. It is of a multi disciplinary research domain. In this
article authors have taken a survey to acknowledge regarding
the state of art and also for future development. This domain has
taken birth with the help of medical science and engineering.
Nevertheless the management aspect can be ignored. It depicts
some of the issues along with explanation of basic components
to enrich the domain of research. Finally it proposes some basic
techniques to carry over the work.
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I. Introduction

The responsibility of health care units is to take care of human
health element. Since a long people from the society take help of
the health care units as well as the physicians. The major problem
in this system is non availability of dispensaries in remote areas.
Also the lack of diagnosis results as death of human being in most
of the areas. So it requires the better quality service in specific
time with less cost and better communication to remote areas.
Starting from minor health problems to measure health problem
some units can satisfy some extent but failure case is maximum.
To establish a perfect system the role of management is equally
important. This generates the multi agent system and is utilized in
the health care units. The multi agent system consists of Hospital
Management, Patient Management, Accounts Management,
Diagnosis Management, and Physician’s Management to provide
best service.

For Intelligent e-health care system many authors have proposed
many methods for detection, modeling and recognition earlier.
Some of these are summarized as follows.

Intelligent method in research is considered as the soft computing
method. Though the traditional methods are utilized the current
research emphasizes on fast computing and less cost for which
the intelligent methods have been applied and are applying still
for better accuracy for different health problems. This can help
to their health care units to update their service.

Some of the works on this area have been proposed by many
researchers and are depicted in following section.

Il. Health Care System

Basically Dispensaries are available in many small areas. Though
it is not sufficient, it serves for minor health elements of people
in the society and provides the awareness regarding precaution
and monitoring. Though the unit is small it consists of patients,
physicians, nurses, pathologists and some office staff to run the
dispensary. All these facilities with developed technology and
enhanced skilled people are available in hospitals. This concept
has been utilized as multi agent system. A basic Multi agent system
for the health care unit is shown in figure-1.
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Fig. 1: Generalized E-healthcare System

lll. E-Health Care System

The e-health care unit is the developed version of the dispensaries
and hospitals. This supports diagnosis, detection, health care as
well as health monitoring service to near and far patients. Though
the distant patients cannot contact in regular basis they may be
communicated electronically and properly monitored. Various
applications of multi-agent systems are studied.

Multi-agent system (MAS) is a collection of object oriented
intelligent agents which combine together with an objective to solve
acomplex problem. In[1]asurvey was made on intelligent decision
support system implemented in the field of medical classification
problems. Decision time got priority over decision accuracy in
the work. A framework of intelligent agents was proposed based
on neural network classification. Intelligent multi-agent system
was found having more potential than the agent based system [2].
Authors designed a mobile multi-agent based information platform
(MADIP) which can collect and analyze large data faced in patient
monitoring using Internet [3]. Authors attempted to manage and
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control the patient flow rate to avoid any hazardous condition using
decision support system [4]. In [5] authors have tried agent based
modeling and simulation using a software to test its application in
health care system. ICU management, optimization of available
hospital resources and control of spreading of infection in hospital
was trailed using an agent based model[6]. Java language in
JADE environment implemented to design a multi-agent system
to collect, store, retrieve and analyze the patient data using wireless
sensor networks. The reduction algorithm used reduce the data
by 80% [7]. In [8] a general purpose middle ware architecture
multi-agent system was implemented on JADE to fulfill the home
health care demands.

E-Health care System can be defined as an IT enabled health
care system which comprises of modern health care infrastructure
connect with massive network, cloud computing and intelligent
devices related to health care echo system. There is a big gap
between the health care resources and health care demand
between the developing and developed countries. Secondly
doctor to patient ratio is also very very low in the developing
and developed countries. Further to add there is a big difference
in the health care resources between west and east. In order to
keep a balance the personalized medical and health services in
the above scenario E-Health Care system plays a major role in
optimizing and rationalizing the health care services.

IV. Earlier Research on E-Health Care

For analyzing various diseases researchers have used various
techniques like Neural Network, Data mining, Fuzzy logic, Data
mining approach, Various Algorithms. 13 attributes of patients
were taken for analysis of abnormality of heart to predict the heart
disease using Cascaded Neural Network (CNN) classifier in [9];
where as 35 attributes for oral cancer were analyzed in [10] using
Cascaded Correlation Neural Network (CCNN) for prediction of
survival of the oral cancer patient. Analysis of symptoms to predict
diabetes using multi layer neural network structure and Levenberg-
Marquardt (LM) algorithm was proposed in [11]. Diagnosis being
the important section in healthcare system researches made an
evaluation of ANN in decision making system considering age,
weight, height, lifestyle etc. for diagnosis of osteoporosis [12].
They have used MLP with supervised learning algorithm for the
purpose to improve the machine learning algorithm for medical
diagnosis. Taking heart diseases into consideration authors used
a methodology using SAS (Statistical Analysis System) based
software for heart disease diagnosis [13]. The ensemble model
consists and three neural network models was tested using UCI
machine learning repository for classification of heart diseases
automatically. Further a neural network approach for providing
prescription for heart disease [14]. Authors have normalized,
coded the information, trend the data and compared the result
of Radial Basis Function Network with 75 sample medicines.
The researchers proposed a novel approach for classification
and detection of cough using Multi Layer Perceptron (MLP)
and Probabilistic Neural Network(PNN) [15]. In this regard
researchers developed a filtering algorithm using Artificial Neural
Network (ANN) for QRS detection [16]. The time varying noise
characteristics are removed with the help of ANN filter. In [17],
authors have taken an endeavour to detect influenza in shrewd
way. The model has been composed utilizing cascaded Multi-
Layer Perceptron (MLP).The network is trained by LM algorithm.
In initial step the symptoms are bolstered to finalize the type of
pathological tests. It is encouraged with seven attributes. Once
the type of pathological test has been detected, its attributes are
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nourished to the second stage to choose with respect to influenza
or some other because of chronic case. In [18] Disease diagnosis
is very difficult task in the field of medicine. Many complex case
patients appear in the hospital for survival. Heart disease is one
of such task. It is predicted by examining the report of ECG,
MRI, Blood pressure, diabetes in traditional manner. As it is a
multilayer problem, authors have taken an attempt to diagnose
through an intelligent decision system. It consists of two phases.
In initial stage, the symptoms are considered to select the tests
required. Some of the cases, it may not require for any test. For
this purpose the multi layer perceptron network has been utilized.
It has been trained with BP algorithm. Once the tests are chosen,
further processing is done using the RBFN to detect the disease
related to cardiac problem. RBFN with Gaussian Kernel function
detects the problem accurately, that helps the physicians for further
care.

In consultation with the doctor a screening expert system was
approached by authors in [ 19] using fuzzy rules for early detection
of coronary artery disease. For classification of ECG signal and
beat recognition another method based on fuzzy neural network
was attempted in [20]. Authors have normalized, coded the
information, trend the data and compared the result of Radial
Basis Function Network with 75 sample medicines. Fuzzy expert
system for diagnosis of heart disease was purposed in [21].
Generic Fuzzy Expert system was designed having the interface of
matlab and visual basic for user friendly graphic interface. In this
context in [22] a fuzzy expert system was purposed considering
13 attributes for classification of heart disease in 4 distinguish
levels depending upon the factor of risk of the disease. In [23]
the authors had presented a context aware cardiac monitoring
system for detection of cardiac arrhythmia. They had not only
used ECG as an attribute but also had given emphasis on user’s
history like Blood Pressure, Stress and Anxiety. They proposed
continuous monitoring of Premature Arterial Contraction (PAC)
using smart sensors and cloud computing for detection of heart
disease. The ambiguity of arrhythmia detection was over came
by analyzing 24-48 hours Holter monitor ECG data with real
time processing using smart phones [24]. Two smart phones
are used for acquisition, display, feature extraction and beat
classification to detect the cardiovascular disease. Authors use an
ANFIS structure for e-healthcare system [25]. Further the ANFIS
system is used for disease diagnosis and support to the patient as
well as physicians. For the management of multi-agent system
has been satisfied using rule based fuzzy parameters. The service
can be provided through internet to the patient as well as the
physician. The different situation of patient automatically informs
to the doctor similarly the prescription of the doctor for diagnosis
can inform to the pathology centre and vice versa. The result of
detection communicated to both for desired medicine, monitoring
and post care purpose. The performance found to be excellent
to satisfy this part of intelligent system. Design of an intelligent
fuzzy inference system for detection of abnormal cardiac condition
utilizing four parameters such as ECG, Blood Pressure, Blood
Sugar and Cholesterol have been proposed [26].. The system was
designed using Sugeno defuzzification method. The system has
been implemented by using MIT-BIH repository and MATLAB.
and the result obtained out of this simulation shows an efficiency
better than 95%.. An approach has been considered to diagnose
heart diseases in an intelligent manner. The model is designed
using fuzzy logic in which the rule based principle is applied to
satisfy the objective [27]. Keeping view on multi agent system
the model is developed. The diagnosis of the patient is performed
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using Fuzzy Inference System (FIS). Once the pathological test
results are obtained these will help to form the rules of the model
and it works for the diagnosis in convenient way. Further the
result of detection is communicated through internet or SMS for
monitoring and post care purpose.

A preprocessing step in the field of medical data set classification
was proposed in [28]. Using F- Score formula the F- Score value
is calculated. If the F-Score value is greater than the mean value
then the particular feature is selected which behaves as a redundant
in huge medical data. In consultation with the doctor a screening
expert system was approached [29] using fuzzy rules for early
detection of coronary artery disease. Authors have proposed in
[30] to classify the coronary heart disease patient from 12 led ECG
signal for 10 seconds. They have used 504 features extracted from
ECG signal for heart beat representation and classification. They
used random forest classifier and Support Vector Machine (SVM)
classifiers for the purpose. These authors have used Rotation
Forest (RF) ensemble classifiers of 30 machine learning algorithms
to compare the classification ability using three different data
sets. In this context researchers used Genetic Algorithm (GA) in
medical diagnosis. They improved a new learning technique that
is Cost Sensitive Case Based Reasoning (CSCBR) for introducing
unequal misclassification cost into case base reasoning model. The
shortcomings of conventional CBR were modified and overcame
to reduce the cost by reducing the number of tests, to speed-ate
for loss consumption of time and improved the accuracy. Machine
learning based expert system algorithm for optimization of the
goal. They have used Optimal Decision Path Finder (ODPF)
algorithm for this novel approach[30]. Real coded genetic
algorithm based system was proposed for selection of critical
clinical parameter for diagnosis of heart diseases. The algorithm
reduced the required number of parameters for efficient diagnosis
of the heart disease. Novel approach for risk stratification was
made for cardiac disease in women. They proposed cost sensitive
K-Nearest Neighbor (KNN) to the clinical data set for reduction
costly invasive tests. Investigated of classification through voting
with the data mining technique KNN enhances the accuracy of the
cardiac disease diagnosis. A multilayer NN approach was made to
using a decision support system for diagnosis of cardiac diseases.
Using MLP with 40 attributes and encoding schemes 5 types
of heart diseases were classified. Back-propagation algorithm
with 3 assessment methods that is cross validation holdout and
bootstrapping were used. Diagnosis of heart problem by analyzing
the sound with the help of digital signal processor and matlab
are one such process. The Genetic Algorithm (GA) and Support
Vector Machine(SVM) hybrid algorithm was stated for selection
of attributes in data mining for prediction of heart disease [31].
Authors have attempted to discriminate the cough sound
using neural network [32]. The acoustic features and spectral
components in cough are used to make its counting automated
in [33, 34]. Authors have compared the performance of various
sensors used in cough detection. Android Application was used
for early detection of heart disease with the help of android phone
VCIRS as decision makers and pulse sensor Arduino as heart rate
detector. By the authors a technique was developed in extension
to the previous work using Co-Active Neuro Fuzzy Inference
System (CANFIS) in. The CANFIS model a combination of
Neural Network and Fuzzy Inference System being integrated
with Genetic Algorithm auto tuned the CANFIS Parameters for
optimal selection of attributes to detect the heart disease.

To analyze the electrocardiogram (ECG) signal authors have
attempted with various techniques like wavelet transform, Hill Bert
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transform, hybrid wavelet and time plane base method, variable
threshold method and wavelet packets [35,36,37,38,39,40] to
analyze the abnormality of the heart function of patients. From
the previous study [35-40] authors developed a new real time
QRS detection algorithm using ‘C’ language [18]. In this regard a
filtering algorithm using Artificial Neural Network (ANN) for QRS
detection. The time varying noise characteristics are removed with
the help of ANN filter. Data pre-processing and feature extraction
using MATLAB for detection of cardiac abnormality is one such
attempt. Fourier Transform (FT) method of analysis has been done
to determine the R-peak contents of an ECG signal to analyze the
patients’ health condition. However, FT analysis provides only
the frequency component of any signal. The analysis will be more
versatile and informative if both time and frequency information
are investigated. For an adaptive window size, wavelet analysis
can take care of both time and frequency component of a signal
adequately. This makes it as a potential feature extraction technique
for this work. Subsequently an attempt is made to estimate the
base line drift removal of the signal to obtain the main signal using
wavelet decomposition. Next to it discrete wavelet transform have
been applied to enrich the result. So the result is obtained in such
a manner that the beat rate of the subject is exhibited. It is the
easier way to decide the condition of the patient along with the
observation of the ECG signal.

V. Proposal for Future Trend

A few points have been proposed for future research on this

area.

1. Asthere are multiple agents for the health care unit, each sub
unit should be designed appropriately for better accuracy.

2. For management researchers, the optimal management must
be developed to manage each modules.

3. Intelligent methods have to be used for enhanced diagnosis
job.

4. Monitoring of remote patients have to be well benefited.

5. Telemedicine system is to be taken care, that can provide
prompt service round the clock.
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