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Abstract- Wireless technology has increasingly emerged as one of the demanding technologies in healthcare industry. 
Monitoring patients’ condition is a crucial task in any hospital to ensure patients are in good and stable condition. Our idea is 
to make a working model which incorporates sensors to measure parameters like body temperature, heart beat rate, and 
transfer it to the computer so that the patient’s health condition can be analyzed by doctors in any part of the hospital. Thus, 
it reduces the doctor’s workload and also gives accurate results. Further this system uses Zigbee technology which enables 
the viewing of all parameters on the computer. A micro-controller board is used for analyzing the inputs from the patient. 
Also all the process parameters within an interval selectable by the user can be recorded on the computer. This project 
provides healthcare authorities to maximize the quality and breadth of healthcare services by controlling costs.  
 
Index Terms- ZIGBEE Technology, ARDUINO, Heart Beat Sensor, Temperature Sensor. 

 
I. INTRODUCTION  
 
With increase in patient’s number, and decrease 
number of workforce in healthcare industry, an 
alternative is sought using current technologies that 
are increasingly accepted by the community called 
wireless technology. According to statistics provided 
by World Health Organization (WHO) 2012, from 57 
countries, 55% of these listed countries facing health 
workforce crisis due to the implementation of the 
national plan and yet only 9 of the selected 26 Human 
Resources for Health (HRH) crisis countries have a 
monitoring and evaluation system and strategy. 
Current practice of local hospitals, the health 
workforce (nurses) would visit the patients at a certain 
time interval, 2 to 3 times per day. A medical 
professional (doctor) would visit the patient twice per 
day or according to the patient’s conditions. At each 
visit, certain health parameter of every patient is taken 
and is known as vital signs. Vital signs of a human 
include heart rate, human body temperature, blood 
pressure, oxygen saturation and respiratory rate. For 
general warded patients, temperature, heart rate and 
blood pressure are the most frequently monitored [1]. 
 
II. SYSTEM DESIGN 
 
In many cases there is a need for continual and long-
term monitoring of the patients vital parameters. 
However, the patients are often too early released, 
owing to need of hospital bed for another patient on 
the waiting list, who needs to be hospitalized 
immediately or due to the financial inability of the 
patient. Hence the main aim of our work is to design 
an automatic system that monitors the vital parameters 
of the patients such as the heart beat and temperature 
cost effectively. We have the work divided into two 
parts as the transmitter and the receiver. The ZIGBEE 
device helps in the wireless communication and the 
microcontroller present in the ARDUINO board 
processes the signals and sends it for wireless 

transmission. Then there are two sensors used to 
measure the vital parameters. They are the heart beat 
sensor and the temperature sensor. The output of the 
temperature sensor and the heart beat sensor is given 
to the microcontroller of the Arduino board. The 
Arduino board is interfaced with the Zigbee 
transmitting antenna for wireless transmission of the 
information. It is as shown in Figure 1. 
 

 
Fig.1.Transmitter block diagram 

 
Data from TX antenna is received by the RX antenna. 
This signal is given as input to ATMEGA328 
microcontroller [2] of the Arduino board, which in 
turn processes it and converts it to digital values. 
These output values are displayed on the LCD screen. 
As shown in Figure 2. 
 

 
Fig.2. Receiver block diagram 

 
III. SENSORS 
 
A sensor is a device that detects and responds to some 
type of input from the physical environment. The 
specific input could be light, heat, motion, moisture, 
pressure or any one of a great number of other 
environmental phenomena. The output is generally a 
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signal that is converted to human readable display at 
the sensor location or transmitted electronically over a 
network for reading or further processing [3]. The 
sensors that are used here are: A) Heart Beat sensor   
B) Temperature sensor 
 
A. HEART BEAT SENSOR 
Heartbeat is sensed by using high intensity type IR 
sensors. With each heart beat, a surge of blood is 
forced through the vascular system, expanding the 
capillaries in the finger, and changing the amount of 
light returning to the photo detector. Very small 
changes in reflectivity or in transmittance caused by 
the varying blood content of human tissue are almost 
invisible. Valid pulse measurement therefore requires 
extensive preprocessing of the raw signal. A suitable 
operational amplifier is needed to amplify the 
heartbeat signal, due to its very low amplitude 
compare to the surrounding noise. A super bright LED 
is suggested in the circuit as it can also perform well 
as light sensor, it is as shown in Figure 3. 

 

 
Fig.3. Heart beat sensor 

 
B.  TEMPERATURE SENSOR 
Several temperature sensing techniques are currently 
in widespread usage. The most common of these are 
RTDs, thermocouples, thermistors, and sensor ICs. 
The right one for our application depends on the 
required temperature range, linearity, accuracy, cost, 
features, and ease of designing the necessary support 
circuitry. Temperature sensor we used here is 
LM35.The LM35 series are precision integrated-
circuit temperature sensors [4] [5]. The features are 
summarized as follows:  
 

 Calibrated directly in ° Celsius (Centigrade) 
 Linear + 10.0 mV/°C scale factor 
 0.5°C accuracy guarantee able (at +25°C) 
 Rated for full −55° to +150°C range 
 Suitable for remote applications 
 Low cost due to wafer-level trimming 
 Operates from 4 to 30 volts 
 Less than 60 µA current drain 
 Low self-heating, 0.08°C in still air 
 Nonlinearity only ±1⁄4°C typical 
 Low impedance output, 0.1 W for 1mA load. 

 
Fig.4. Temperature sensor 

 
IV. ZIGBEE PROTOCOL 
 
The name Zigbee refers to the waggle dance of honey 
bees after their return to the beehive. Zigbee is a low-
cost, low-power, wireless mesh network standard. The 
low cost allows the technology to be widely deployed 
in wireless control and monitoring applications [6] [7]. 
Low power-usage allows longer life with smaller 
batteries. Mesh networking provides high reliability 
and more extensive range. Zigbee is a specification for 
a suite of high level communication protocol based on 
an IEEE 802.15.4 standard for personal area networks. 
Zigbee has a defined rate of 250 Kbit/s best suited for 
periodic or irregular data or a single signal 
transmission from a sensor or input device. Zigbee 
based traffic management system have also been 
implemented. Zigbee chip vendors, typically sell 
integrated radios and microcontrollers with between 
60 KB and 256 KB flash memory. The Zigbee 
network layer natively supports both star and tree 
typical networks, and generic mesh networks. Figure 5 
shows the layers present in Zigbee protocol. [2] 
 

 
Fig.5. Layers of ZIGBEE protocol 

 
V. ARDUINO 
 
The Arduino is a microcontroller board based on the 
ATmega328. It has 14 digital input/output pins (of 
which 6 can be used as PWM outputs), 6 analog 
inputs, a 16 MHz ceramic resonator, a USB 
connection, a power jack, an ICSP header, and a reset 
button. It contains everything needed to support the 
microcontroller; simply connect it to a computer with 
a USB cable or power it with an AC-to-DC adapter or 
battery to get started. The detailed features of an 
Arduino are given in Table 1. [2]  
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TABLE I. Description of ARDUINO board 

 
 
VI. RESULTS 
 
A low cost personal health monitoring application 
using wireless sensor network for assisting personal 
and patient-centric health care management is 
analyzed. Critical physiological data from sensors like 
heart rate sensor and temperature sensor are monitored 
and analyzed in the system, and the results are 
displayed on LCD. Sensors used are battery-operated 
and uses wireless communication, this system can 
benefit from intelligent sensor management that 
provides a way to trade-off between power efficiency, 
data quality and latency. 
Temperature sensor is analog thus it is connected to 
ADC which is an 10-bit A/D converter of Arduino. 
All sensors are attached to Zigbee via Atmega 
microcontroller. Temperature sensor used here is 
LM35 which is a precise integrated-circuit sensor 
whose output voltage is linearly proportional to 
Celsius temperature. To measure Heart beat in Beats 
per Minute (BPM) rate, Heart beat sensor is 
incorporated here. It’s a digital heart rate monitor and 
is compact in size. All these sensors are the basic 
requirements of general ward patients so as to provide 
healthy environment and care to them in hospitals. 
The data sensed by the temperature and heartbeat 
sensor will go to Atmega Microcontroller for further 
processing before transmitting through Wireless 
Zigbee network. This combination of Sensors, A/D 
converter, Atmega and Zigbee acknowledge as 
Transmitter part will be placed near the patient.  
In the Receiver section, after the initialization of all 
the sensors, each of the sensors will continuously 

check for the data. Each node after obtaining the real 
time data will send the data to Zigbee via 
microcontroller. Zigbee is used here in RF module 
configuration. In receiver part, the sensed real time 
data will be received by another Zigbee for analysis 
purpose. The Data received is sent to Atmega for 
control action. After this the alert system comes into 
action. Alert system includes LCD display. The data 
from microcontroller will be sent to LCD which is a 
16 pin display.  Both the abnormal or Normal data 
will be sending to LCD unit. The receiver section is 
placed at the staff level so that they can check for the 
status of the patient and can take appropriate action. 

 
CONCLUSION  
 
With the fast development of the industrialization and 
urbanization process in the world and hence with the 
increase of busyness of people it has become difficult 
to monitor the health conditions of a patient 
continuously. To avoid unexpected health problems 
and obtain higher accuracy in diagnosis of the health 
conditions of a patient, efficient and comprehensive 
data collecting, monitoring and control play an 
important role to improve the health care system and 
make it more reliable and effective. 

 

 
Fig.6. Project prototype 

 

 
Fig.7. Outputs 
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FUTURE SCOPE 
 
There is always chance to improve any system as 
research & development is an endless process. Our 
system is no exception to this phenomenon. Research 
claims that fuelled by rapid rise in home networking, 
Zigbee would provide revolutionizing statistics in the 
upcoming years which would entirely change the 
wireless world.  
 
This project can be further improved by including – 

 ECG Blood pressure, 
 Pulse oximeter, 
 Galvanic- Skin Resistance, 
 Nearest hospital will be informed 

automatically with the     help of GPS and 
ambulance will be sent to the patient, 

 Automatically calling the doctor in case 
of emergency.  
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