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Abstract - Out of the many factors which lead to road accidents, driver fatigue has contributed up to 20% of it. Therefore, a 
doze off indication system is proposed in this research looking forward to help to reduce accidents rate cause by driver fatigue. 
By measuring the eyelids electrical signal using EOG (Electeooculogram), it is possible to identify drivers’ doze off and alert 
driver when necessary. The aim of this research is to study the behaviour of eyelids signal via EOG in different stages of 
wakefulness. At the same time, the system proposed is designed to alert the passengers while the driver is facing fatigue issue 
so that proper solution can be done to reduce the chances of facing an accident. 
 

 

I. INTRODUCTION 

 
Advanced technology has brought forth to a new era 
where reaching one destination from another is faster 
than ever. However, with the increase in private 
transportation speed comes the risk of accident. 
According to World Health Organization [1], there are 
about 1.25 million of road accident victims every year 
especially among younger generations. Therefore, in 
this study, it is aims to study the effect of applying 
ECG technology on eye to detect electrical signal 
which is known as EOG and study the signal response 
in different stages of wakefulness. These includes 
electrical signal which falls between the status of fully 
awake and asleep. In the current technology, 
electroencephalogram (EEG) and EOG are the 
common practice that is used to detect eye blinking, 
eye movements and muscle activities. Both of these 
are used to measure eye motion in entertainment 
industry as well as measurement of drowsiness in 
medical industry. However, EEG is much more 
complicated as compare to EOG due to the complex 
circuitry and channels. More of that, the application of 
EOG and EEG has not been yet fully utilize into the 
common routine of human lives. With that, the 
proposal aims to extend the application of EOG to help 
drivers to reduce the risk of fatigue driving which can 
leads to accidents. 

 

II. SYSTEM DESIGN AND MEASUREMENTS 

 
The overall structure of this system can be categorized 
into 3 parts which includes amplification, filtering and 
data conversion. Similar to ECG, 2 electrode contact 
points are required to be placed around the eyelids 
with orientation depending on the required signals. 
Vertical orientation of 2 contact points on the eye will 
detect up down movement of eye as well as the 

blinking signals cause by the muscle contraction. The 
contact point can be seen as the B and C points shown 
in Figure 1. On the other hand, horizontal orientation 
can gives left and right motion detection of eye. This is 
shown as D and E points in Figure 1. 

 

 
Figure 1 Electrode contact point for EOG measurement 

 
One common point Aof Figure 1 is to be placed on the 
ear or other parts of the head and not to near from the 
electrical contact points. Amplification circuit is used 
to amplify the minute electrical signal from eye 
motion which also includes the noises and interference. 
Filtering circuit is used to filter off noises especially 
the offset voltage being amplified. Data conversion 
circuit convert analogue signals of eye motion into 
digital signals and send into the computer. 

 

III. RESULTS 

According to the Electrooculogram Analysis and 
Development of a System for Defining Stages of 
Drowsiness [2], the amplitude of signals decrease as 
the wakefulness level decreases as shown in Figure 2. 
It can also be deduce that the signal response time of 
eye motion increases as wakefulness level decreases. 
More of that, according to Duchowski [3], it is also 
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mentioned that the frequency of decreases as the 
wakefulness level decreases as shown in Figure 3. 
 

 
Figure 2: Non Doze off signal 

 

 
Figure 3 EOG blink pattern for vertical recording 

 
In order to reduce the risk of fatigue driving, the 
system proposed is designed to alert the passengers 
while the driver is facing fatigue issue so that proper 
solution can be done to reduce the chances of facing an 
accident. Each passenger’s seat is equipped with a 
pressure sensor below the seat to identify the presence 
of passenger.Seat belt is equipped with vibrational 
motor and LED light. When there is a presence of 
passenger on the seat, the LED light on the seat belt 
will turn on until the seat belt is wore. In former, it a In 
order to reduce the risk of fatigue driving, the system 
proposed is designed to alert the passengers while the 
driver is facing fatigue issue so that proper solution 
can be done to reduce the chances of facing an 
accident. Each passenger’s seat is equipped with a 
pressure sensor below the seat to identify the larms the 
user that the seat belt is not wore. In latter, this aims to 
ease passenger in finding seat belt and the socket. 
 

IV. SYSTEM OPERATIONS 

 
The EOG detection device will be wirelessly 
connected with the car system. When there is a 
detection of low wakefulness level from the EOG 
device, seat belts with presence of passengers will 
vibrate to notify the passengers that the driver is 
feeling tired. Seat belts without the presence of 
passengers will not response. This can helps to reduce 
power consumption. An overall operations of the 
system is shown in Figure 4. 

 
Figure 4: Operation of the system 

 

CONCLUSION 

 
In order to reduce accidents rate cause by driver 
fatigue. A doze off indication system is proposed in 
this study.The larger the deflected angles of the eyes 
upwards from the stationary position, the larger the 
amplitude of vertical EOG signal. Finally, weadd a 
doze off alarm system from driver to passenger to 
reduce the traffic accidents. 
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