
International Journal of Advanced Computational Engineering and Networking, ISSN(p): 2320-2106, ISSN(e): 2321-2063 

Volume-7, Issue-9, Sep.-2019, http://iraj.in 

Wireless Sensor Network based Healthcare Monitoring System 

 

16 

WIRELESS SENSOR NETWORK BASED HEALTHCARE 

MONITORING SYSTEM 
 

1
D. B. KARHALE, 

2
S. B. THORAT, 

3
TAZEEN KHAN 

 

 1School of Computational Sciences,SRTMU,Nanded, Maharashtra,India 
2Institute of Technology & Management,SRTMU,Nanded, Maharashtra, India 

 3TIBCO Software, Chandivali,Powai, Mumbai-400072 

E-mail: 1deepa_karhale@yahoo.com, 2suryakant_thorat@yahoo.com 

 

 

Abstract - The healthcare monitoring systems have emerged as one of the most vital systems and became technology 

oriented from the past decade. Humans are facing a problem of unexpected death due to various diseases which are because 

of lack of medical care to the patients at right time. Technology plays the major role in healthcare system, not only for 

recording parameters through sensor devices but also in communicating, recording and displaying the measured parameter. It 

is very important to monitor various medical parameters and post operational data. The main objective of this paper is to 

transmitting the patient‟s health monitoring parameters through wireless communication. These input data are uploaded in 

cloud server and transmitted to the computer for doctor‟s reference. The healthcare system is setup using Raspberry Pi, web 

technology and Cloud. 
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I. INTRODUCTION  

 

Health is one of the global challenges for humanity. 

According to the constitution of World Health 

Organization (WHO) the uppermost possible standard 

of health is a fundamental right for an individual. 

Healthy individuals also diminish pressure on the 

already overwhelmed hospitals, clinics, and medical 

professionals and reduce workload on the public 

safety networks, charities, and governmental (or non-

governmental) organizations. To keep individuals 

healthy an effective and readily accessible modern 

healthcare system is a prerequisite [1]. A modernized 

healthcare system should provide better healthcare 

services to people at any time and from anywhere in 

an economic and patient friendly manner. 

Currently,[2] the healthcare system is undergoing a 

cultural shift from a traditional approach to a 

modernized patient centered approach. In the 

traditional approach the healthcare professionals 

plays the major role. They need to visit the patients 

for necessary diagnosis and advising. There are two 

basic problems associated with this approach. Firstly, 

the healthcare professionals must be on site of the 

patient all the time and secondly, the patient remains 

admitted in a hospital, wired to bedside biomedical 

instruments, for a period of time. In order to solve 

these two problems, [3] the patient oriented approach 

has been conceived. In this method the patients are 

equipped with knowledge and information to play a 

more active part in disease diagnosis, and prevention. 

The key element of this second approach is a reliable 

and readily available Patient Monitoring System 

(PMS). The essential for a real time recording and 

notification of vital signs of a patient is of prime 

importance for an effective PMS. By summarizing 

the advantages of modern bio instrumentation, 

computers, and telecommunication technologies a 

modern PMS should acquire, record, display, and 

transmit the physiological data from the patient body 

to a remote location at same time. 

 
Figure 1: Application of Different types of sensors on human 

body externally [5] 

 

For more efficient, timely, and emergency medical 

care, the PMS must also be equipped with an alarm 

system. In order to alert the patient as well as the 

health care service providers, the PMS should not 

only monitor and analyze the serious patient‟s data 

but it should also send alarming messages in case the 

monitored data when goes outside their normal 

ranges. Hence, an active database system must be 

associated with the PMS. Most of the proposed PMS 

are centralized in a sense that all patient‟s data are 

stored in a single server, by using necessary firmware 

and software, the server can be connected to an open 

communication network via TCP/IP protocol. Thus a 

patient can be monitored from a remote location. 

Existing and widespread mobile phone networks can 

assist in this regard. Recently, [4] mobile networks 

are considered critical for solving future global health 

challenges. With the global market penetration of the 

mobile phones the mobile healthcare system is a 

matured idea now. By use of the mobile phone, 

healthcare system can be made available for people, 

who are living in remote areas without much access 

to other types of communications. Even a simple 

mobile phone can become a powerful healthcare tool 
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now. Text messages and phone calls can quickly 

deliver real-time and critical information of a patient 

to a remote location. Thus the patients, living in 

remote areas, can reduce needless back-and-forth 

travel to the far located healthcare centers. Figure 1 

shows application of different types of sensors on 

human body externally[5]. 

 

II. LITERATURE REVIEW  

 

S. J. Jung and W. Y. Chung studied the Flexible and 

scalable patient‟s health monitoring system in 

6LoWPAN. The main advantage of this enabling 

factor is the combination of some technologies and 

communications solution. The results of Internet of 

Things (IoT) are synergetic activities gathered in 

various fields of knowledge like telecommunications, 

informatics and electronics. 

 

K. S. Shin and M. J. Mao Kaiver studied a cell phone 

based health monitoring system with self-analysis 

which incorporates IoT [6], a new paradigm that uses 

smart objects which are not only capable of collecting 

the information from the environment and interacting 

with the physical world, but also to be interconnected 

with each other through internet to exchange data as 

well as information. 

 

Gennaro tartarisco and Tabilo Paniclo had studied a 

maintaining sensing coverage and connectivity in 

large sensor networks which  mainly includes the 

information about how to build or develop a new 

computational technology based on clinical decision 

support systems, information processing, wireless 

communication and also data mining kept in a new 

premises in the field of personal health care. 

 

Cristina Elena Turcua studied Health care 

applications; a solution based on the Internet of 

Things (IoT) survey which aims to present detailed 

information about how radio frequency identification, 

multi-agent and Internet of Things (IoT) technologies 

can be used to develop and improve people‟s access 

to quality and health care services and to optimize the 

health care process. 

 

Gubbi, Jayavardhana, Buyya, Rajkumar, Marusic, 

Slaven, Palaniswami, Marimuth studied the Internet 

of Things (IoT): A vision, architectural elements, and 

future direction which propose on demand 

positioning and tracking system. It is based on Global 

Positioning enabled devices and suitable for large 

environments. Smart phones between two terminals 

are used for making initial communication. The initial 

communication is performed by synchronization 

phase. 

J.L. Kalju developed a system, which is capable of 

measuring different physiological parameters and are 

used to design a system for heart rate reconstruction 

for rate adaptive pacing. 

Loren Schwiebert, Sandeep K.S. Gupta and Jennifer 

Weinmann studied the strength of smart sensors 

which are developed from the combination of sensing 

materials along with combined circuitry for other 

biomedical applications. 

 

Gentili G.B proposed a simple microwave technique 

to monitor the cardiac activity. This technique is 

dependent on changes in modulation envelope of 

amplitude modulated waves passing through the 

body. It explained the use of wireless micro sensor 

networks for medical monitoring and environmental 

sensing. 

 

Reza S.Dilmaghani (2016) in their study found the 

design of Wi-Fi sensor network that is capable of 

monitoring patient‟s chronic diseases at their home 

itself via a remote monitoring system. So emerging of 

wireless sensor technology with individual test like 

only blood pressure, heart rate, temperature etc. can 

be measured however this research project enable all 

this parameter together to be measured under single 

system, and also thus all can be worn by patient and 

processed data is send to internet through internet of 

things (IOT) [7]. 

 

III. PROPOSED SYSTEM 

 

 
Figure 2: Proposed Wireless Sensor Network Based Health 

Monitoring System 

 
Figure 3: Flow diagram of data transfer using the system 

 

Figure 4 is a Proposed Wireless Sensor Network 

Based Health Monitoring System 

Figure 3 shows the Flow diagram of data transfer 

using the system. Different types of sensors applied 

on human body and collected data from sensors that 

data will be stored on cloud and the data will be 

displayed on web page for client uses or doctor‟s 

uses. 

Figure 5 represents Wireless Sensor Network‟s Cloud 

Server Architecture 

WSN (wireless sensor networks) based real- time 

health monitoring system comprises association 

between micro controller and actuator to procure 
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faithful estimation, real-time monitoring and 

evaluating the cases condition & eventually grows the 

strength of this technology in healthcare. Proposed 

framework contains ECG sensor, Blood Pressure 

sensor, temperature sensor, Motion sensor and Blood 

Glucose sensor. The combination of micro controller 

with the smarts sensors offers advantages like as 

incorporated precision analog capabilities, small 

power consumption and easy for designing GUI's( 

Graphical user interface). It consists of the sensors 

which are attached to human body, Microcontroller, 

Analog to digital converter (ADC), wireless devices 

like as Bluetooth, RFID, Mobile Phones, Wi-Fi 

system, Internet devices and patient is monitored by 

doctors/nurses, hospitals, emergency team, 

Ambulance, Government Agencies, etc. which 

provides the facility to the patients for their health 

monitoring. The sensors continuously collect the real-

time information from the patient's body to get the 

patient details. In case of any emergency, these 

wireless devices can distantly report the physical 

condition of the patient to his doctors and/or relatives. 

In such condition the doctors and hospitals can 

respond with emergency medical services such as 

ambulance or provide the necessary actions to the 

relatives to help the patients. These real-time signals 

generated from these sensors are in analog form 

making it necessary to be converted into digital form 

for which ADC is used. These digitalized signal form 

the ADC are forwarded to RFID/Bluetooth device 

through microcontrollers. RFID/B1uetooth devices 

wirelessly transmits these signal to the mobile phone 

for the transmission of data through internet to the 

specific destination. The internet either uses the base 

station or internet for the transmission purpose. 

 
Figure 6 : Wireless Sensor Network’s Cloud Server 

Architecture 

 

IV. EXPERIMENT AND RESULTS 

 

Figure 5 is of ECG sensor connection. An 

electrocardiogram (ECG) is an examination which 

measures the electrical activity of your heart to show 

whether or not it is functioning normally. An ECG 

can tell a wealth of information about cardiac 

regulation, as well insights into pathological 

circumstances. 

 

 
Figure 7 :ECG Sensor Connection on Bread Board 

 

 
Figure 8 : Snippet of ECG 

 

Figure 6 is a snippet of ECG. An electrocardiogram 

can be a useful way to find out whether your high 

blood pressure has caused any damage to your heart 

or blood vessels. 

 

 
Figure 9: Sensor attachment on Hand 

 

Figure 7 is a representation of sensor attachment on 

hand.The AD8232 is an integrated signal 

conditioning block for ECG and other bio potential 

measurement applications. It is designed to extract, 

amplify, and filter small bio potential signals in the 

presence of noisy conditions, such as those created by 

motion or remote electrode placement. The AD8232 

Heart Rate Monitor breaks out nine connections from 

the IC that you can solder pins, wires, or other 

connectors to. SDN, LO+, LO-, OUTPUT, 3.3V, 

GND provide essential pins for operating this monitor 

with development board. Also provided on this board 

are RA (Right Arm), LA (Left Arm), and RL (Right 

Leg) pins to attach and use your own custom sensors. 

Additionally, there is an LED indicator light that will 

pulsate to the rhythm of a heartbeat. 



International Journal of Advanced Computational Engineering and Networking, ISSN(p): 2320-2106, ISSN(e): 2321-2063 

Volume-7, Issue-9, Sep.-2019, http://iraj.in 

Wireless Sensor Network based Healthcare Monitoring System 

 

19 

The ECG signal comes from the ECG circuit AD8232 

is microcontroller compatible and maximum 

amplitude is 3.3V which is not safe for the 

microphone input of the PC audio. Typically the 

maximum amplitude of a microphone can be 1V. So, 

voltage divider circuit is introduced to reduce the 

amplitude of the ECG signal from 3.3V to 1 volt [8]. 

The figure 8 shows the waveforms generated by ECG 

through raspberry pi using web server, this can be 

viewed on web page. It is useful to both patient and 

doctor to know ECG values. 

 

 
Figure 10 : Generated Waveforms (ECG) 

 

V. CONCLUSION 

 

This paper emphasizess on a real-time healthcare 

monitoring system using WSN(wireless sensor 

network) which are more valuable for elder patients 

and patients having chronic diseases. In this paper has 

proposed a remote ECG monitoring system. The 

deployment of the proposed system is done using a 

prototype developed using Raspberry Pi. Web 

programing is used to capture the heart-rate sensor 

data from AD8232 module through 16-bits ADC 

ADS1115 and publish the data to the web server, the 

results & outputs are shown and discussed in the 

experiment and results section of this paper. The End-

user in this case a doctor or any medical technician 

can visualize the data from any internet enabled 

device Appropriate medications are recommended 

based on the diagnosis of the provided set of 

symptoms. The system sends an alert message to the 

caretakers and doctors in case of any abnormality 

through WBA (Wireless Body Area Network)The 

system enables the clinical experts to optimize the 

usage of available medical resources and minimize the 

costs in monitoring the patients. In the future, we will 

focus on improving wearing sensor experience by 

using softer materials and enabling controlled sharing 

of information among the doctors, the patient, and the 

patients‟ family through social networking paradigm. 

 

FUTURE WORK 

 

This work can be extended by developing software 

modules to detect any ECG pattern and in case of any 

heath condition should be able to send E-mail or SMS 

notification or any web based notification to the 

doctor to make the system automated and for time 

critical early detection of critical patients. 
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