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Abstract:As the society is becoming superior day-by- day, loads of smart devices are used in different application areas. This is the challenge to the technocrats for forming the intelligent and smart social systems. It requires easy access and fast processing, which is the main focus of any application. In this work, an attempt has been taken into consideration to develop an intelligent e-healthcare system. In e-healthcare system the entities are considered as the patient, the physician, the pathological centre and result as diagnosis, treatment and post care. This paper uses an ANFIS structure for e-healthcare system. Further the ANFIS system is used for disease diagnosis and support to the patient as well as for physicians. For the management of multi-agent system has been satisfied by,  using rule based fuzzy parameters. The service can be provided through internet to the patient as well as by the physician. The different situation of patient automatically informs to the doctor similarly the prescription from 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. 
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1. Introduction
E-healthcare is an advanced technology to support health care units. Electronic data storage and efficient transmission has brought a noticeable change in traditional service. Patient health records, telemedicine healthcare informatics, in digital form provide medical care at remote places. Acute shortage of physicians in comparison to the growing population in the society, the health care sector indispensably depends on new models. These can support information transformation with ensuring smart health care service to remote area people as well as to the aged people in the society. So to provide advanced health care at affordable cost with an easy of accessibility of information and communication between different facilities is the need of the society. Regular health check up can aware them about specific diseases diagnosed by doctors measuring some of the signs and symptoms like ECG, Blood pressure, etc. But the trend has been changed because of enhancement in medicine and technology. It can also helps in post care and monitoring their health on routine basis at their home comfortably. The systems are cost effective and time saving  for both physicians and patients. This information can be assessed by the health care professionals regularly through wireless communication at their own time and schedule. An appointment at the time of need can be fixed by the patients. 

In this paper our objective is to develop a cost effective, time saving and informative monitor which can diagnose irregular signs and can analyse the data measured by implements used by patients and to determine the health status of them with comparison to normal range data. The hybrid system ANFIS consting of both the ANN and FIS performs like a simple FIS whose inputs are trained adaptively to change using an ANN. The IF-THEN rule of FIS to take decisions just like human brain thinking and reasoning along with the support of ANN to optimize the inputs through learning provides better accuracy than the result obtained if these are used individually. 

2. Literature Survey

An economic disease detection method was established using cost-sensitive k nearest neighbor (KNN) algorithm for the patients under high-risk of having heart disease [4, 5]. Extraction of features from abnormal heart sounds were detected by using various software tools for easy detection of the cardiac diseases [6, 7]. Authors compared the performance of cardiac disease detection using various types of predictive data mining techniques [8]. The implimentation of an android app for early detection of heart disease was trieled[9]. Various classifiers like random forest classifier and a support vector machine classifier  were used to the ECG based heart beat signal for Cardiomyopathy Identification [10]. Mobile Phone Based e-Health Monitoring Application for display of ECG signal on the mobile screen. Continuous and intelligent monitoring of ECG signal and its’ classification alerts the patient, medical personnel which can save the life of a heart patient [11, 12]. In[13] a system was designed for monitoring heart rate, respiration rate and movement behavior of at-home elderly people who are living alone.

3. Proposed Method

ANFIS is suitable for solution of engineering as well as biomedical problems widely. In this work, we have used the ANFIS for heart disease diagnosis and detection. The system works on internet to provide health service. Various agents use internet to have communication among each other. The proposed system is shown with the help of blocks in Figure 1. 

It consists of various agents represented as blocks and communication paths are shown with the help of lines. The user agent is the patient who having an user id transfer his parameters i.e symptoms as well as pathological data to the server with the help of a PC or mobile SMS. All the data uploaded to the server. As the patient uploads the data to the server the diagnostic agent collects the data from the server. The same data is stored in the data base for reference. The diagnostic agent starts analysis. The data analysis is done by ANFIS for diagnosis and detection. If the patient found normal, an email is sent to the patient regarding his health condition along with some remedial measures to take. If any abnormality is detected, an email is sent to the physician for consultation. If the Physician desires to check patient’s  medical history, he can be able to access the database at any time.
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Fig.1 Proposed Intelligent E-Heathcare System

In this work two vital parameters i.e ECG and BP are taken into consideration to detect the cardiovascular diseases. These parameters are fed as the input to the proposed model and output is the detection of the disease.

3.1 Adaptive neuro-fuzzy inference system structure

In this case an adaptive system ANFIS (consists of 6 layers feed forward Artificial Neural Network) is described as fuzzy Sugeno model. This adaptive model is simpler, less dependent on expert knowledge. The advantage of this model is that, it does not require defuzzification. So this can be used for objective non-linear fuzzy modeling. This structure of ANFIS can be presented as first order Sugeno type fuzzy model.  Two fuzzy IF-THEN rules with two inputs and a single output are implemented.

Rule 1: IF BP is X1 AND ECG abnormality is Y1 THEN f1(bp,ea)=r1 (bp)+s1 (e a) +t1

Rule 2: IF BP is X2 AND ECG abnormality is Y2 THEN f2(bp,ea)= r2(bp)+s2(ea) +t2

In this case BP and ECG abnormality are taken as two input variables where as Xi and Yi  for  i=1, 2 are the fuzzy sets associated with inputs bp and ea, respectively. fi(bp,ea) (for i=1,2) are the outputs (linear combination of input variables) within the fuzzy region specified  by rule 1, ri  and si are the design parameters associated with rule i which are determined during the learning process. The ANFIS structure for the above said two IF THEN rules consists of six layers where a circle represents a fixed node and a square represents an adaptive node as shown in FIG-2

The function of each layer is described as follows:

 Layer 1: This layer is free from any type of computations. The Input variable is feed to the input node. Through the input node the variable moves to the first hidden layer.

Layer 2: (the fuzzification layer) includes adaptive nodes in which each generates membership grades of an input variable. The outputs of the nodes belonging to this layer(Oi1) are given by
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The membership functions can be any continuous, piecewise differentiable functions (e.g. Gaussian, generalized bell shaped and triangular). Assuming a Gaussian membership function, the output of the node ([image: image13.png]


) can be computed as
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Layer 4: (strength normalization layer) The firing strength obtained from the layer 3 is normalized by the fixed nodes present in this layer. The addition result of all rules firing strength and the firing strength at the concerned node is compared. The output result at each node of this layer can be expressed as 

4. Experimental Results

It is accurate to provide the information to the patient and adaption of different information. Multiple agent work collectively to resolve the transportation among them. Also this technique maximizes the accuracy and consistency in a short period of time. The result of detection can be specified from the following table and that can be communicated to the physician as well as the patient.

Table.1
	Sl.No Of Patient
	TEST
	FITNESS RANGE
	ABNORMALITY
	RESULT
	SUGGESSION

	
	BP
	ECG
	BP
	ECG
	BP
	ECG
	
	

	1
	65/110
	POOR
	80/130
	GOOD
	A
	A
	DETECTED
	CONSAULT PYSICIAN

	2
	62/105
	MODERATE
	80/130
	GOOD
	A
	A
	DETECTED
	CONSAULT PYSICIAN

	3
	70/110
	GOOD
	80/130
	GOOD
	A
	N
	UNDEFINED
	NO RISK

	4
	80/130
	POOR
	80/130
	GOOD
	N
	A
	UNDEFINED
	NO RISK

	5
	85/125
	MODERATE
	80/130
	G OOD
	N
	N
	NOT DETECTED
	NO RISK

	6
	80/135
	GOOD
	80/130
	GOOD
	N
	N
	NOT DETECTED
	NO RISK

	7
	90/140
	POOR
	80/130
	GOOD
	A
	A
	DETECTED
	HIGH RISK

	8
	95/145
	MODERATE
	80/130
	GOOD
	A
	A
	DETECTED
	HIGH RISK

	9
	100/150
	GOOD
	80/130
	GOOD
	A
	N
	DETECTED
	CONSAULT PYSICIAN


*‘A’ stands for abnormality and ‘N’ stands for Normal

Figure 3 shows the training data used for ANFIS modeling with BP and ECG feature sets of 104 patients. Each input consists of three membership function, low medium and high for BP and poor, good and moderate for ECG. With different rule formation of these membership functions connected to these inputs provide outputs as the cardio vascular disease.
5. Conclusion

In this paper, an idea is implemented to detect the cardiovascular disease in a smart way. The two vital parameters of the above disease help efficiently for detection in e-health care system. This detection has been communicated to physician as well as to the patient for preferred medicine, monitoring and post care purpose. Addition of more symptoms as well as more parameters and implementation of the same model for detection of more diseases can be helpful in the e-health care system. 
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