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Abstract — The design  proposed in this paper integrates  measurement of bio-parameter into one system , such 
as electrocardiogram(ECG), galvanic skin response(GSR), temperature and SPO2 using the respective sensors. 
The information signal from the sensors will be stored in a data acquisition system. The signals thus captured 
will be wirelessly displayed on a suitable display panels like OLED. This design would indeed be helpful to a 
person who can monitor his vital parameters and relatively ask for the diagnostics to the doctor and also in 
hospitals when the doctors are miles away from the patients. 

 
Index Terms — Data Acquisition System ECG, GSR, OLED. 
 
I. INTRODUCTION 
 
Nowadays people are very busy chasing their dreams 
that they neglect their health. But health is a very 
important matter of concern. Also, according to the 
recent studies, the number of passionate and 
dedicated doctors has reduced to a great extent. 
Diagnosis is of crucial importance in any medical 
system. Thus there is a need of patient health 
monitoring system which will help doctors to monitor 
patients from miles away from them. This paper 
presents a real time patient health monitoring system 
which can measure and record various vital signals 
such as electrocardiogram (ECG), galvanic skin 
response (GSR), temperature, etc. and display these 
on an OLED display screen. The system consists of 
sensors for capturing the bio-medical signals, data 
acquisition system, controller, signal processing 
including filtering, after processing the patient’s data 
will be available. This obtained data is applied to a 
communication system consisting of a transmitter and 
a receiver.[7]The analog signals from the sensors are 
then transmitted by transmitter mounted after the 
analog processing system which is then received by 
the receiver mounted along with the OLED display. 
OLED display is interfaced using a microcontroller 
with the receiver. The OLED along with receiver can 
be designed as a wrist watch which the doctor can 
wear it and this will help the doctor to monitor a 
serious patient as soon as possible.  
 
II. LITERATURE SURVEY 
 
Telemonitoring and telemedicine was developed by 
NASA(National Aeronautics and Space 
Administration) since there was a need to monitor 
vitals signals of the astronauts who were on space 
adventures. Literatures report that there has been 
many advances in this field since last thirty years[9]. 
P. S. Pandian  and his team gives a conceptual design 
of a body parameters monitoring system based on 
wireless sensor network to monitor body parameters 
like ECG, body temperature, blood pressure, GSR in 
[11]. The system records the readings of various vital 
signs and sends it over a wireless sensor network. The  
 

 
system has a very less accuracy and these parameters 
cannot be sent beyond a particular range. 
Y. Zhang and his team gives a brief description about 
Bluetooth wireless model  and gives information 
about the ECG abstraction in [12]. The system 
developed by them measures the basic vital signals 
and transmits it from the transmitter to the receiver 
using a Bluetooth model.These systems needed more 
precision so as to perform an accurate diagnostics. 
Also the circuit required a larger power supply. 
 
III. SYSTEM AND DESIGN 
 
A. Electrocardiogram (ECG) 
ECG signals were obtained by using disposable 
Ag/AgCl electrodes. A one & a half  meter long 
patient cable based on the standard ECG 
specifications was used to connect to the ECG 
amplifier circuit. 
An ECG amplifier was designed using a low power 
consumption instrumentation IC (AD620) with an 
overall gain of 1000, a CMRR of more than 90 dB 
and a frequency response of 0.5-30 Hz (Clinical 
mode). 
To realize an  accurate ECG amplifier with good  
CMRR than  INA121(an infinite value being ideal), 
the AD620 IC was used. In addition, LM358 
operational amplifiers with  precision resistors and 
capacitors were used in the filtering stages of ECG 
amplifier[7]. Figure shows the block schematic  of 
ECG amplifier. 
 

 
Figure1.ECG Amplifier 

 
High pass & Low pass filters were implemented 
using IC LM358.The amplified ECG was displayed 
on an OLED(Organic Light Emitting Display).  
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Figure2.Expected Output 

 
B. Galvanic Skin Response (GSR) 
The recent studies depicts that stress and tension it 
will  increases the risk of cardiac problems, to life 
taking situations. In some difficult situation, our body 
experience a threat because of which our nervous 
system start flooding stress hormones. In some 
situations, there will be necessary to record feedback 
in the order to control the various symptoms because 
it can become a majors for life in certain situations. 
Therefore, to detect stress we need to design stress 
detecting tool which can detect the different 
conductance of the skin when one  is under stress or 
not [2] we have designed galvanic skin response 
(GSR). 
Change in heart rate is another vital sign which can 
be used to detect stress levels [3]. To induce stress, 
various authors has proposed different methods. For 
example, the authors in [4] has proposed method of 
hyperventilation and talk preparation for measuring 
stress. Another method is based on numerical fuzzy 
logic which analyzes the different data recorded from 
HR and GSR. Another one is an ambulatory device 
which is designed in [5] for detecting the level of 
stress in blind aided people. This device can also 
measure skin temperature, which is other vital sign 
which is use to measure stress [6]. 
Galvanic Skin Response (GSR) measurement is a 
way of measuring the electrical conductance of the 
body skin. This measured value varies depending on 
moisture precipitated from sweating on the skin. 
Sweating is then correlated to physiological stress 
and therefore skin conductance from the GSR can 
help us to detect the stress level of a patient 
 

 
Figure 3. Galvanic skin Response circuit 

 
The design of the GSR circuit is based on the 
feedback gain of an operational amplifier circuit. As 
the GSR is detecting the skin impedance between the 

two leads, the skin impedance or resistance itself 
forms one of the two resistors in the op-amp feedback 
loop. This can be observed from the above circuit. 
Since the circuit does not isolate DC current from the 
body it is important to ensure that the current value is 
very low and that all circuit components are isolated 
when connecting to the body. Hence, a voltage 
divider is used to generate a smaller voltage which 
acts as a input into the reference signal terminal of the 
op-amp. This reference signal passes through a 
voltage buffer after which it is fed to the non-
inverting terminal of the designed GSR op-amp. The 
battery voltage of 9V is stepped down to 5V which is 
done using a voltage regulator so as to make it 
compatible with the Arduino analog input pins. 

 
C.  Temperaure 
 Temperature measurement is done by  LM35 
.LM35 is a precision IC which will be used as 
temperature sensor .The  output  of LM35 is directly 
proportional to the temperature (in degree Celsius) 
and it is also accurate .The sensor circuitry is 
protected and sealed and hence  it is not subjected to 
oxidation or other processes. Its operating 
temperature ranges from -55°C to 150°C. LM35 
generate a larger output voltage than thermocouples 
and thermistors[9]. 
 

 
Figure 4. Temperature measurement using LM35 

 
The above circuit shows the implementation of 
temperature measurement circuit. The value of the 
resistor varies upto 100kohms. 

 
IV. IMPLEMENTATION 
 
We will create a compact and a well-equipped system 
which will be user friendly system so that it can even 
be used by patients sitting at their homes and the 
results can be diagnosed by sending it to doctors. 
 

D. Proposed Block Diagram 
 

 
Figure5. Block diagram of hardware 
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V. HARDWARE REQUIRED 
 
A. Arduino ( UNO MODEL) 
 

 
Figure 6. Arduino UNO model 

 
An Arduino board consists of an Atmel IC which can 
be of 8-, 16- or 32-bit. AVR microcontroller with 
complementary components that facilitate 
programming into other circuits 
The Arduino Uno board requires a power of about 6V 
to 20 V. This power can be supplied using an external 
power supply or a USB connection [10]. 
 
B. Oled Display 
A OLED is an Organic Light Emitting diode in which 
there is an emissive electroluminescent layer which is 
a film of organic compound which emits light in 
response to an electric current. It works in the 
absence of backlight because of which it is able to 
display even deep black levels and a more accurate 
picture than Liquid screen Display(LCD)[10]. It also 
provides a higher contrast ratio than LCD. For its 
working, an appropriate voltage is applied across the 
OLED so as to develop a potential difference between 
anode and cathode. Anodes are selected depending 
upon the quality of their electrical conductivity, 
optical transparency, and chemical stability. A stream 
of electrons developing current flows through the 
display from cathode to anode. Electrostatic forces 
attract  the electrons and the holes towards each other 
by which they recombine forming an excitation 
which is a bound state of the electron and hole. This 
happens nearer to the emissive layer, as organic 
semiconductors holes generally have 
more mobility than electrons. The decaying process 
of the excited state develops a state of relaxation 
electron’s energy levels which is accompanied by 
release of radiation which has signals in  frequency 
ranges in the visible region. The frequency value of 
the emitted radiation depends on the band gap of the 
semiconductor material used. 

 
Figure7. OLED display 

 
CONCLUSION 
 
We made this system so reliable that it can able to 
handle by doctor as well as patient As it is compact in 
size it can be easily handled by anyone and hence 
becomes a portable device .the another important 
thing which is to be considered, is more than one vital 
parameters of our body (ECG, GSR, Temperature) 
are measured in single system. After making this 
project another thing which we conclude that 
engineering field and the biomedical fields are 
connected to each other to make their fields more 
advanced. 
 
RESULT 
 
In this design, we are managed to achieve reliable 
wireless ECG using Bluetooth module and displayed 
on OLED along with GSR waveforms and 
temperature measurement .One of the important 
features of an multipurpose health monitoring system 
is the ability to connect the system with the handheld 
devices (such as the wrist OLED).However, for this 
purpose we used Bluetooth module. This makes the 
system a portable device and to be use by the 
patients. 
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