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Abstract- In the field of human health, collecting real time data is vital. A system developed by us that can remotely monitor 
heart rate and body temperature is presented in this research article. Wireless technology has emerged as one of the premium 
technologies endowed with precision, time management, ease and confidence in biomedical engineering sector. Medical 
devices, information technology and communication have already converged in providing an enabling potential platform in 
collection, collation of data from distant places and dispensing the same to its destination for processing and to have clues 
for curing the ailments by the doctor sitting in his chamber even at homes [1].Wireless based biomedical devices provide a 
lot of advantage to the nurse as the vital signs of patient can be monitored from a distance continuously. Conventional 
method for measuring heart beat and temperature is done at every few hours in the hospital by the nurses, however, it is very 
tedious, exhausting and warrants systematic pressure measurement at regular time interval that keeps the nurse mentally 
busy also. For enabling continuous monitoring we have conceptualized and implemented this novel design so that any 
abnormality of the patient can be detected remotely by the doctor without his physical presence. The central objective of this 
investigation is to provide an instant solution for monitoring patients for body temperature fluctuations and abnormal heart 
beat rate over a continuous time period. The advantage of the system is effectiveness as preventive measures against febrile 
seizures and other cardiac abnormal condition. 
 
Index Terms- Arduino, Processing2, Heart Beat Monitor, Body Temperature. 
 
I. INTRODUCTION 
 
The use of biomedical sensors in medicine and public 
health has a long history. [2]-[3] Considerable interest 
is prevailing in the development of low power sensor 
systems for diverse applications such as medical 
diagnostics [4], environmental monitoring [5] and 
other industrial applications. Such systems are 
required to have many attributes, such as low cost, 
robustness and real time data processing. The heart 
rate monitoring is crucial to determine the fitness 
level of the heart condition and to spot the developing 
health problems. The present article presents wireless 
pc interfacing using heart beat and temperature sensor 
for use under hospital conditions. The system is 
equipped with Arduino uno board interfaced with 
heart beat and temperature sensor, which are 
integrated into a single unit.  Data is collected by the 
acquisition unit, processed by the microcontroller 
(MCU) and transmitted by a radio frequency (RF) 
transmitter module to the nurse station having the 
receiver device connected to a windows based 
computer, Thus the findings highlights the design and 
the ample scope of the system in future. It also 
explains the operation of the sensors to justify the 
effectiveness of the system. The results show that the 
system is capable of monitoring patient vital signs 
wirelessly in hospital environment where availability 
of a reliable monitoring is crucial. The system is 
extended for interfacing with other devices such as 
laptop/personal digital assistant (PDA) to enable 
remote monitoring. Even though the system is 
concentrated only on temperature and heart beat 
monitoring but the system architecture can be 

expanded to monitor other vital signs like blood 
pressure, oxygen saturation rate, galvanic skin 
response and any other interested parameter. 
 

II. STRUCTURAL DESIGN OF THE SYSTEM 
The conceptual processing level within which the 
system performs is briefly described in this section. 
The system can be divided into different stages, 
Sensor interpretation, Sensor integration, 
communication and output stages.  
Sensor interpretation unit: It comprises of the sensing 
unit which uses non-invasive optical technique for 
detecting cardio vascular pulse wave from a fingertip, 
filters out sensitive information and forwards it to the 
higher level. 
Sensor integration stage: This stage processes the 
information from the lower level and assertion and 
aggregation of patient’s vital signs is done on this 
level. For example the temperature extracted out from 
the body of a patient by LM35 temperature sensor 
can be used by the software to represent it in a user 
screen. 
Communication stage: It uses RF for transmitting to 
the nurse station. The receiving unit includes the RF 
receiver module for receiving the digital data from 
the transmitting unit and an Arduino Uno board [6] 
for serial communication to a windows based 
computer running processing2 software.  The result 
which measures temperature in Celsius and heart beat 
rate per minute of a patient is displayed in a small 
dialog box created by processing2 sketches. 
The flow-chart explains the overall logic of 
computing the heart rate from the received ADC 
samples. [7] 
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Fig 1. Block Diagram for Computing the Heart Rate. 

 
III. WORK METHODOLOGY 
 
A. CONCEPTUAL WORKING LEVEL 
The goal of this section is to briefly outline the 
conceptual framework within which the system 
performs. The signal conditioning circuit consists of 
two identical active low pass filters with a cut-off 
frequency of about 2.5 Hz. which means the 
maximum measurable heart rate is about 150 BPM. 
The operational amplifier IC used in this circuit is 
LM324N, a quad Operational Amplifier chip from 
fairchild. It is designed specifically to operate from a 
single power supply over a wide voltage range. The 
filtering is necessary to block any higher frequency 
noises present in the signal. The gain of each filter 
stage is set to 101, giving the total amplification of 
about 10000. A 1 uF capacitor at the input of each 
stage is required to block the DC component in the 
signal. With a proper signal conditioning, change in 
the amplitude of the reflected light can be converted 
into a pulse. The pulses can be later counted by the 
microcontroller to determine the heart rate.[8] 

 
Fig 2. Signal Amplifier Circuit. 

 

 
Fig 3. Whole Hardware System with Peripherals. 

 
B. RADIO FREQUENCY MODULE 
The design developed by us includes the radio 
frequency transmitter and receiver module mounted 
on the transmitter and the receiver side. The operating 
voltage range is 3 -12 v and it works on 433 MHz 
frequency. The advantage of low cost and less power 
consumption made it suitable for our design 
developed in this study, The transmission range is 
100 metre. The RF communication module provides 
us the advantage of low cost, flexibility and 
scalability to our design. Within that range the nurse 
would get the vital signs of the patient anywhere in 
that proximity on a laptop or any RF enabled display 
having graphical user interface (GUI). 
 
C.LM35 TEMPERATURE  SENSOR 
It is a high precision integrated circuit temperature 
sensor whose output voltage is directly proportional 
to Celsius temperature .It has the advantage over the 
other  linear temperature sensors  calibrated in Kelvin 
as the user is not required to subtract  a large constant 
voltage from its output to obtain convenient scaling. 
LM 35 sensor has high accuracy and is suitable for 
remote applications. It has low cost due to wafer level 
trimming, low self-heating, wide operating voltage 
range(4 to 30  v).it can operate over a good 
temperature range and have less drain current. [9] 
 
D. SOFTWARE FRAMEWORK 
On computer side, a sketch is developed that reads 
the incoming analog to digital convertor (ADC) 
samples from the Arduino, and process them to 
extract the heart rate, and body temperature of the 
patient. The Processing2 software is used to develop 
this application. The Arduino takes the ADC samples 
of the analog signal at 5ms interval and continuously 
transmits the data to the PC 
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Serial port and buffer is setup for uninterrupted 
communication. 

 
Values of the body temperature and hear beat of the 
patient is fed to variables for representation. 

 

 
Fig 4. The Graphical Interface of the System. 

 
IV. DATA FILTERING AND PROCESSING 
 
The signal coming from the photo detector is weak 
and noisy. To boost and clean the signal, It is passed 
through an amplifier and filter circuits. In Stage I 
instrumentation, the signal is first passed through a 
passive (RC) high-pass filter (HPF) to block the DC 
component of the signal. The following fig.5-6(a)/(b) 
show the waveforms of the obtained signal in each 
part of the analog front end.[10] 

 
Fig 5. Attenuated Output after First Stage of Filtration. 

 
Fig 6(a). Output after Second Stage of Filtration. 

 
The noise present in the signal was tend to be 
reduced, however the peak to peak amplitude has 
been also attenuated due to filter effects. To 
counteract this effect a second amplification was 
applied. 
 

 
Fig 6(b). Output of the Operational Amplifier. 

 
The signal has been amplified, and its peak-to-peak 
voltage is in the order of 3 V. This is an optimal value 
to be passed to the ADC. 
 
CONCLUSION 
 
The wireless healthcare is an emerging paradigm in 
the healthcare environment. One of the most 
promising applications for biomedical electronic 
engineering is the ubiquitous smart hospital health 
monitoring system. This design eliminates the staying 
of the specialist as the vital body parameter data is 
continuously transmitted for any abnormality 
detection of the patient. This design is multipurpose 
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so that the overall conditions are easily measured. It 
is easy to use and deemed to be cost effective. In 
nutshell we conclude that we have designed an 
wireless temperature and heart beat monitoring 
system and implemented it very efficiently and 
effectively which is an essential healthcare 
monitoring application for ubiquitous sensor network. 
The data collected by the sensors can be remotely 
viewed and analysed by a physician or nurse. 
 
VI. PERSPECTIVES 
 
Multiple parameters like blood pressure , blood 
oxygen saturation rate, position detection, motion, 
electrocardiography (ECG), electromyography 
(EMG), galvanic skin response (GSR), blood 
pressure, respiration rate can be simultaneously 
measured by integrating more sensors to the current 
design making it a complete health monitoring 
system which would measure every parameter of the 
patient thus increasing the efficiency and enhance the 
overall design and efficiency to superior level. The 
system integration with mobile network services and 
development of android interface will enable us to get 
the patient data anywhere anytime in the world on 
mobile screens of doctors thus expedite the treatment 
of patient on doctor’s advice. The storage of the 
patient data by means of  centralized storage with the 
aid of cloud computing would lead to access of the 
vital patient data by a doctor anytime anywhere in the 
world reflecting  the excellence in wireless health 
care monitoring and deemed to be revolutionizing 
this aspect of biomedical electronics engineering in 
the days to come. 
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