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Abstract— In the contemporary field of world, the electronics plays an indispensable role.We have a low cost and compact 
instrument that helps to identify inevitable drowsiness in advance for prevention of accidents. The traditional vehicle-based 
and vision based drowsy detection become apparent only after the driver slept, which is often too late to prevent an accident. 
Now a day’s driver drowsiness has been important factor to increase the cause of accident death rate. In this paper the 
accident can be explained into two factors namely, artificial accident and natural accident. Artificial accident occurs due to 
the failure of man-made mechanism like brake failure, loss of steering wheel control and engine failure etc. Natural accident 
occurs due to our body tiredness and inevitable drowsiness, because these kind of inevitable drowsiness and human thoughts 
are vary depends on natural behaviors of human beings. It may due to climatic condition and mental stress or the driver’s 
body can’t support for their mental condition.  Because of the fallowing reason, some researches are going on ECG and EEG 
signals to identify the drowsiness before accident happens. In this paper we describe how the small GSR (galvanic skin 
response) circuit helps in designing a compact instrument which reduces the accident rate due to inevitable drowsiness.TINA 
software is used to analyze the signal acquired from the subject. 
 
Keywords—ECG, EEG, GSR, and Drowsiness. 
 
I. INTRODUCTION 
 
Based on the statistics in Ministry of Road transport 
& Highways, Government of India, the incident of 
accidental deaths has shown an increasing trend 
during the period 2002-2012 with an increase of 
51.8% in the year 2012 as compared to 2002 which is 
showed in Fig (1) and Tabulation (1) [8]. This 
statistics not only shows the increase of accidental 
death but also the number of increase of vehicles in 
India. Apart from India, the U.S national highway 
traffic safety administration published more than 
40,000 American suffers injuries from 56,000 sleep 
related to road accident annually [1]. In addition 
driver inattention is another important reason for 
accident [2]. In past so many research works are gone 
using eye blinks, image processing and advanced 
sensor which consumes more expense and which is 
not suitable for normal four wheeler like lorry and 
bus [16] [17] [18].To minimize these tragedy, in this 
paper we designed a simple instrument which detects 
drowsiness before accident occur by the help of 
Galvanic skin response. GSR measures the level of 
autonomic system activity by measuring the electrical 
resistance of the tissue path between two electrodes 
applied to the skin [5]. This technique has been 
extensively used to detect the driver’s body condition 
in advance. 
       The novelty of this paper will be in designing a 
non-invasive and compact system which could 
monitor the live body status of the driver without his 
knowledge. In order to acquire the biological signal 
from the subject, high sensitive electrode is used. The 
indication of the drowsiness the micro signal received 
from the subject is monitored by the controller. 
Depends on situation and body conditions the circuit 

works which is explained in the working part of this 
paper. 
       This paper describes how the biological signal 
used to detect the inevitable drowsiness while driving 
in the second section. The hardware and software 
implementation is descried in section III and IV. 
Finally live reading is explained in result and 
discussion. Section VI concludes the present and 
future research work related to galvanic skin 
response. 
 

A. Figure (I) 

 
 
B. Tabulation I 
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II. HARDWARE IMPLEMENTATION 
 
In this paper, focusing of the electrode to acquire the 
accurate bio signal from the subject is achieved. After 
signal accusation, the signal is amplified with the 
help of preamplifier and then the amplified signal is 
given to the suitable controller which has both system 
interface and sensor interface features. Each blocks of 
this implementation is explained below in detail. 
 

C. Electrode Design 
           Electrode comes with different varieties but 
their basis remains the same. An electrode is usually 
composed of a small metal plate surrounded by an 
adhesive pad, which is coated with conducting gel 
that helps to transmit the electrical signal. The wire 
that connects the electrode to the system architecture 
is clipped to the back of the electrode. Some 
electrodes are reusable and other types are intended to 
be disposable after a single use. 
           In this particular research paper reusable 
electrodes are used to minimize the lifetime cost of 
the system. Two round thin plate of copper is used as 
electrode which is dipped with electrode conducting 
gel, which helps to take signal easily from the subject 
[20]. This gel provides closer contact between 
electrode and subject. Fig (II) shows the electrode 
design for this research work. 
 
1) Figure II 

 
D. Filter Circuit 

    Filters are mainly used to perform signal 
processing function. In this paper we used two filters 
namely high pass and low pass filters. Here high pass 
filter is used to acquire the signal with high frequency 
higher than a certain cutoff frequency which contain 
multiple signals including galvanic skin response 
signal and attenuates remaining unwanted signals 
from the subject as shown in the Fig (). Low-pass 
filter in this paper is designed to filter the GSR signal 
which is very low frequency, and attenuates 
remaining signal as shown in Fig II (A). 

 
E. Amplifier Circuit 

In this paper amplifier circuit is achieved with the 
help of operational amplifier. The main purpose is to 
amplify the signal from the low-pass filter which can 
be easily identified by the controller. The amplifier 
circuit is shown in Fig II (B). 

F. GSR Circuit 
Galvanic Skin Response (GSR) is also known as skin 
conductance, Electro Dermal Response (EDR), 
Psycho Galvanic Reflex (PGR), Skin Conductance 
Response (SCR), and Skin Conductance Level (SCL) 
, is a method of measuring the electrical conductance 
of the skin, which varies depending on the amount of 
the sweat-induced moisture on the skin. Sweat is 
controlled by the sympathetic Nervous System [3]. If 
the sympathetic branch of the autonomic nervous 
system is highly aroused, then sweat gland activity 
also increases, which in turn increases skin 
conductance. In this way, skin conductance can be 
used as a measure of emotional and sympathetic 
responses [4]. 

G. Processing Circuit 
          For processing the weak signal from the 
amplifier, first we have to choose the controller 
which has the features of interfacing sensor 
(electrode). So in this research work we used Arduino 
Uno which has both the features. TINA is the 
electronics lab work which gives accurate readings of 
the analog input which is acquired form the 
electrodes through analog port. Arduino is 
reprogrammed via Arduino IDE. After completing 
the interfacing, sensor (electrode) is connected to the 
analog input of the Arduino board and the output is 
monitored in the TIVA software. The analog input is 
given by measuring the output voltage from the GSR 
circuit. Output shows variation of voltage with 
respect to the body resistance arise by passing small 
current to the subject, briefly explained in the 
software implementation. 
 

1) Figure III 

 
a) Filter Circuit 
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III. SOFTWARE IMPLEMENTATION 
 
          In this Paper software implementation can be 
classified into two categories. I.e. Hardware 
Programming and Application Programming. 
   

H. Hardware Programming 
                 In this research paper Arduino Uno is used 
as the Hardware programming controller. C is the 
programming language used in this research work, 
which is compiled using Arduino compiler. In this 
research paper GSR signal from the electrode is given 
as input to the analog input A0 of the controller. 
Vibrator and buzzer is connected to digital  
Output 2 and 3. Vibrator and buzzer is used to wake 
up the driver from the drowsiness. GSR signal is vary 
depends on heart rate and EEG waves. At the same 
time the EEG signal and heart rate vary depends on 
the subject activity. Like vise GSR value increases 
with the increase in resistance of the body. Resistance 
can be calculated by passing small amount of electric 
current to the subject. The resistance value decreases 
when the subject is active and the resistance value 
increases when subject become lazy and sleepy. 
Accordingly the analog output from the amplifier 
varies. By comparing these values the program can be 
achieved. Before fusing the program into the 
controller, we have to verify the value occur when the 
subject tends to sleep and active. This can be 
monitored by the help of LabVIEW software which is 
mentioned as application software in this paper.  
 

I. Application Programming 
TINA is the complete electronics Lab and Design 
suite with powerful circuit simulation and testing real 
time analog and digital mixed electronics circuits. In 
this software we can monitor the different wave 
forms and output of live GSR circuit which is given 
in Graphical representation.In this research work, the 
GSR signal vary depends on subject status when the 
subject is active, so that his signal level is normal and 
there is increase in resistance value. When the subject 
is in drowsiness, then the GSR value vary and the 
resistance decreases which can be showed in 
graphical representations 1 and 2. So we have to note 
the analog value during the subject sleeping time and 
we have to program the controller by giving that 
particular value as the reference to the controller. So 
that we can identify the subject before going to sleep 
by the help of reference value. This concept can be 
examined using five different subjects which are 
mentioned below. This can be achieved with the help 
of TINA Software. 
 
IV. RESULT AND DISCUSSION 
 
As per the Final data received from the TINA 
Simulation software in Fig III, Graphical 
representation of DC voltages and its transfer 
characteristics can be studied with the help of TINA 

software given in the Graphical representation (A). 
We have to note the value of subject during different 
situation with the help of TINA software. While 
programming in Arduino board we have to give the 
change in analog value of the subject as the reference 
to the controller via analog input pin, so that the 
buzzer and vibrator used in the digital output remains 
sleep when the driver is active while driving. When 
his body needs rest, then the GSR circuit value goes 
to the predefined value which is set as a reference to 
the controller. When the analog input pin meets 
certain value then the buzzer and vibrator become 
active to control the subject drowsiness. Hence the 
accident was avoided. Here in this research work 
cellphone vibrator is used to alert the subject. The 
main purpose of TINA software is to identify the 
subject status before programming, so that we can get 
accurate monitoring from this design. The small 
variation in the subject can be clearly monitored 
using transfer characteristic of the subject.  
          The input voltage in the TINA software can be 
changed manually by changing the input source given 
to the circuit. This input voltage can be monitored 
outside the software using GSR circuit connected to 
the subject. So we can get the waveform of the 
subject using TINA software. 
 

J. Graphical Representation 
1) DC Output Voltage from the Amplifier When 
the subject is Active while Driving 

 
 

2) DC Output Voltage from the GSR Circuit 
When the Subject is in Drowsiness while Driving 
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3) Transfer Characteristics of the Subject When 
Active 

 
 
4) Transfer characteristics of subject during 
Drowsiness 
 

 
 

CONCLUSION 
 
In this paper we designed the low cost drowsiness 
instrument, which is particularly subjected to control 
accident. In this work we monitored the subject GSR 
value using external circuit and that value is given as 
input to the TINA software. In future work we plan to 
monitor the live readings of the subject using 
LabVIEW Graphical user interfacing software. So 
that we can monitor the live reading of the subject 
which can be more accurate compared to this. Apart 
from this we planned to monitor Heart rate and blood 
pressure with respect to GSR value in LabVIEW. We 
can create a setup file using LabVIEW which can be 
used for in single board computer like Raspberry Pi 
or Intel Galileo board which have the capacity to run 
an OS. This can be used as an all in one system 
including browsing map and all other features 
including accident avoidance system.  
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