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Abstract: This paper presents monitoring system to monitor the physiological parameters such as Blood Pressure (BP),
ECG, Body Temperature and Saturation of Oxygen in blood. The paper presents the system Architecture for smart
Healthcare using Wireless Sensor Network (WSN) with GSM Module and PIC18F4520 Microcontroller. In this system
ECG can be monitor by using Clamp Sensor & Oxygen saturation in blood can be monitor by using Pulse Oximeter.
The applications of Healthcare are considered as promising fields for monitoring the patient’s health using WSNs. The
main focus of current WSN healthcare research is on patient reliable communication. A new technology in healthcare
applications without considering security makes patient privacy morally. Moreover, the health data of an individual are
is very sensitive. Therefore, security & privacy is a first requirement of healthcare applications, if the patient has any
disease. This paper discusses the monitoring and analysis of health issues in healthcare application using WSNSs.

Keywords: Blood pressure, Energy consumption, patient privacy issues, Hospital healthcare, Wireless sensor network,
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1. INTRODUCTION

This system carries the promise of drastically
improving and expanding the quality of care across a :> Mobie Bandset
wide variety of settings and the population’s different
segments.  Present  system  prototypes  have

demonstrated the potential of WSNs to enable early N

detection of clinical deterioration through real-time Wi Senar ) ADC Sl 1| Meromtoler < ey

patient monitoring in hospitals [1], [4], enhance first Conditionng |~ | PICIEF4520 — Semer
responders’ capability to provide emergency care in

large disasters through automatic electronic instrument
[2], [6], improve the life quality through smart
environments [8], and enable large-scale field studies

of human behavior and human diseases [5], [7].use of PC Nontor
patient data can cause life-threatening risks to the

patient, or make the patient’s private matters available Fig 1: Block Diagram of Healthcare Monitoring System
anywhere [3]. For example, a patient’s body sensors using Wireless Network System with GSM.
transmit his/her body data to a nurse/caregiver. A. Wireless sensor network

This system use a GSM modem which is more secured a. Clamp type ECG Sensor

to transmit patients data from one end to another end C|amp type ECG sensor is used to monitor appearance of
overall the world. In this system we use separate waves, duration of waves, segments and intervals, amplitude
modem to each observer to monitor the data. The of waves, rhythm of heart cycles and plot or process ECG
patient’s data transmit only to the specific observer sjgnals. Clamp type sensor is used to monitor the ECG Signal
whose mobile number may be registered in the system. Two thumbs hold on the board and you start getting output in
So there is security of patient’s data, because no one analog form as well as in pulse form. Optocoupler are used to

cannot access the data without registered. get clean ECG signal & isolate ECG signal from sensor.
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Il. WIRELESS SENSOR NETWORK SYSTEM

Fig 1 shows the Block Diagram of healthcare
monitoring system which consist of two different ° | QRS
nodes with sensing parameter such as ECG, BP & i

heart rate monitor, temperature, SPO2 sensor.
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In this system there are different types of components
& instruments used for different operation. First one
different type of sensors like Thermistor is used to

P

—_— —y

measure the temperature of body. Clamp sensor is used le-pro il
to ECG monitoring. To monitor oxygen saturation in e
Human blood SPO2 Sensor is used. Fig 2: Healthy Person’s ECG Recording
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b. Temperature sensor

To measure temperature changes in human body
thermistor is used as temperature sensor. Thermistor is
thermally sensitive resistors whose prime function is to
produce a large, predictable and precise change in
electrical resistance when subjected to a corresponding
change in body temperature. (NTC) Negative
Temperature Coefficient thermistors exhibit a decrease
in electrical resistance when subjected to an increase in
body temperature and Positive  Temperature
Coefficient (PTC) thermistors exhibit an increase in
electrical resistance when subjected to an increase in
body temperature.

¢. SPO2 Sensor

SpO2 stands for Peripheral capillary oxygen saturation.
It is basically the oxygen saturation level Sensor. The
concentration of oxygen in the blood is referred by
Oxygen saturation. 95 to100 percent is a Normal blood
oxygen levels. Your blood oxygen level is considered
low between 90 and 95 percent, but it is not necessarily
indicative of a health issue. It is considered low
resulting in hypoxemia when the level is below 90
percent. Sleep apnea, asthma crisis, and pulmonary
infection are the causes of hypoxemia. SPO2 sensor
are used to monitor Pulse Ox meter, Heart Rate Meter.
The Heart Beat signal is obtained by LED and LDR
combination. Blood flow though hands interrupts the
Light reaching the LDR and this signal is converted
into digital by ADC which then read by PIC18F4520
microcontroller. To assist increase in oxygen levels in
blood Oxygen therapy is used.

d. BP sensor

Blood pressure (BP) is the pressure exerted by
circulating blood upon the walls of blood vessels.
Blood pressure usually refers to the arterial pressure in
the systemic circulation. The blood pressure is
measured at a person's upper arm. Blood pressure is
usually expressed in terms of the systolic (maximum)
pressure over diastolic (minimum) pressure and is
measured in millimeters of mercury (mm Hg). It is the
vital signs along with rate of respiratory , heartbeat,
saturation of oxygen , and temperature of body .
Normal resting blood pressure in an adult is
approximately 120/80 mm Hg. To measure the blood
pressure which is pressure on wall of arteries when
heart contract and relax BP sensor are used.

B. ADC & Signal conditioning

Amplifier & filter are used as signal conditioning to
remove the noise added in signal which is come from
the sensors. The strength of signal is very small in
strength so that there is need to signal conditioning
block. After then these signal is converted into digital
form by high precision analog to digital converter
which has minimum 8 channels which is simultaneous.
High precisions are required because all signals from
patient body area very small strength thus. An analog-
to-digital converter (ADC) is a device that converts a
continuous physical quantity (usually voltage) to a
digital number that represents the quantity's amplitude.
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C. PIC18F4520 Microcontroller

PIC18F4520 Microcontroller is used for processing the data
which is come from analog to digital converter. The amplified
& conditioned signal comes from various sensors is fed to
different input ports of the microcontroller. The Blood
Pressure (BP), ECG, heart rate and temperature can be read &
stored in the RAM of microcontroller. It is then converted and
stored in the memory as two 8-bit unsigned integers. The
microcontroller constructs the SMS messages and packs the
data samples after completion of signals acquisition. Then
communicates with the mobile phone using at-commands on
its GSM modem port to send the messages. The graph of ECG
is plotted on PC.

D. GSM Modem

For the healthcare monitoring system SIM900 is a complete
Quad-band GSM/GPRS solution. It is a SMT module. The
SIM900 delivers GSM/GPRS  850/900/1800/1900MHz
performance for voice, SMS, Data, and Fax in a small form
factor and with low power consumption. All the space
requirements in your M2M application a tiny configuration of
24mm x 24mm x 3 mm, SIM900 can fit, especially for slim &
compact demand of design.

E. Server

As a web server the back-end server is programmed which
delivers a web page when requested by a web browser. The
data collected by sensors and the software of the system
administration, data processing and analyzing, are stored on the
server. Administrator can manage the whole system by
accessing the web page on server. The monitored person can
inquire his health status on web server through mesh router.
Back-end users, such as doctors, health care advisors or
relatives of patients can also inquire the health care
monitoring data on the web page.

F.pPC

Patients and caretaker interface with the network using PCs.
For data management, querying, object location, memory
aids, and configuration, depending on health monitoring for
patient the PCs are used. There should be minimum
interactions are supported with the on body sensors and
control. These health monitoring may provide memory for
history of patient, alerts and emergency communication
channel.

. RESULT
Figure 3 shows the observation of ECG of Patient.

Fig 3: Patient’s ECG Observe on DSO
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Figure 4 shows the observation of oxygen saturation in [5]
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Human blood.

Fig 4: observation of oxygen saturation in Human
blood.

IV. CONCLUSION

The security is very important in monitoring of
healthcare which may provide by wireless sensor
network. Wireless sensor networks make patients’ life
more comfortable and provide viable solutions. So it is
an emerging research topic and it is worth studying.
This paper provides study of health WSNs. This paper
presents the design& implementation of healthcare
monitoring system using WSN with GSM modem. A
test bed is constructed to test the performance of
Health Care Monitoring where sensor node measures

blood

pressure,  Electrocardiogram, heart rate,

temperature & Respiration.
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