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Abstract — 

 Now a days,  there  are large number  of  

accidents  caused  due  to  drivers  fatigue  and  

distraction. Every   year,   many   car accidents   

occur around   the   world   which   causes   

casualties   and   injuries.  For accident  

detection  or  drivers  fatigue  and  distraction  

detection  we  can  use  Drivers  face  

monitoring  system.  This  system  captures  the 

image  of  the  driver  and  focuses  on  the  face 

region and  extract  the  symptoms  of  fatigue  

and  distraction. These symptoms   are usually 

percentage of eyelid closure, blink speed, gaze 

direction, eyelid distance, yawning   and   

movement   of head. Drivers face monitoring 

system alerts the driver based on the extracted 

symptoms and alarm would be set on so that 

the driver is alerted and pays attention to the 

driving task. 

             Face and eyes of the driver are first 

localized and then marked in every frame 

obtained from the video source. Using real time 

video source the eyes are tracked using 

correlation function with an automatically 

generated online template. Sleeping and 

drowsiness while driving are now one of the 

reasons for fatal crashes while driving which 

causes accident. In this paper, we have 

discussed various drowsiness detection 

techniques. This uses various images of driver 

to detect drowsiness states using his/her facial 

expression and eyes states. 
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Introduction 

          The traffic accidents will be largely 

reduced if we get any solutions so that the 

driver can be stay awake. Improvement in 

public safety and reduction in accidents are of 

the important goals of the Intelligent 

Transportation System (ITS). An important 

factor for causing accidents is drivers fatigue 

and distraction. Many educational programs are 

conducted to alert the driver and should not 

drive when he/she is not able to concentrate on 

his driving task. Through researches we have 

get to know that after every 1 hour of driving 

the driver is fatigue.   In this paper, we describe 

a non-intrusive vision-based system for the 

detection of driver fatigue. The system uses a 

colour video camera that points directly 

rewards the driver's face and monitors the 

driver's eyes in order to detect micro-sleeps 

(short periods of sleep). The system deals with 

skin-color information in order to search for the 

face in the input space. After segmenting the 

pixels with skin like colour, we perform blob 

processing in order to determine the exact 

position of the face. We reduce the search 

space by analysing the horizontal gradient map 

of the face, taking into account the knowledge 

that eye regions in the face present a great 

change in the horizontal intensity gradient. In 

order to find and track the location of the pupil, 

we use grey scale model matching. We also use 

the same pattern recognition technique to 

determine whether the eye is open or closed. If 

the eyes remain closed for an abnormal period 

of time (5-6 sec), the system draws the 

conclusion that the person is falling asleep and 

issues a warning signal.
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Fig. 1: Overview of driver face monitoring system. 

 

           Recently many safety systems are followed to avoid transportation accidents. These systems 

focuses on the detection of drowsiness among fatigue-related impairments in driving based on eye-

tracking – an active safety system. In this system live video capturing is done. Through this capturing 

video face is tracked and then the eye is tracked from the face. As the images are captured, if there is 

any change between the images then the fatigue is detected and the alarm is set on. With the help of 

medical science, we have discussed the driver’s drowsiness detection techniques. The medical help 

may include techniques based on EEG (Electroencephalograph), ECG (Electrocardiograph), and 

EMG (Electromyography). The major challenges in drivers face monitoring system is the 

measurement of fatigue and the measurement of concentration. 
 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2: EEG based technique. 

 

                

The first challenge is to measure fatigue. 

Despite the progress of science in physiology 

and psychology, there is still no precise 

definition for fatigue. And   due to this lack of 

definition of fatigue, there is no particular 

criterion for measuring it. Yet there is a relation 

between fatigue and body temperature, eye 

movement, breathing rate, heart rate and brain 

activity, etc. One of the first and most important 

signs of fatigue appears in the eyes of the person 

driving the vehicle. The second challenge is to 

measure of driver’s distraction on the road. 

Driver’s distraction can be estimated by 

detecting driver’s head and gaze direction. The 

main problem is that if driver is looking forward 

towards the road doesn’t mean that he/she is 

paying full attention on his/her driving task. 

Beside these mentioned challenges of the driver 

face monitoring system, developing a real-time 

system on conventional hardware platforms, 

reducing error of the system in detection of face 

and its components, reducing error of face 

tracking and increasing system accuracy in 

detection of fatigue and distraction are 

considered as other problems of such system. To 

acquire the vehicle parameter along with the 

head movement monitor, the driver alertness 

system is used which has multiple sensors. To 

judge the status of the driver and to attend any 

emergency the GPS module with a crash sensor 

is used. The GPS module along with the crash 

sensor is incorporated to monitor the speed and 

location of the vehicle and sends and alert 
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message to the EMRI (Emergency service) 

during any crash or mishap. 

 

I. VARIOUS HYPO-VIGILANCE DETECTION 

TECHNIQUES 

    In Drivers face monitoring technique, we 

can use various techniques for detection of 

hypo-vigilance. Hypo-vigilance is another term 

means lack of consciousness and may include 

drowsiness, distraction or both. The various 

techniques are studied by observing symptoms 

related with different regions of face which 

includes eyes, mouth, head etc. Some of them 

are studied here: 

 

A. EEG/ECG Based Technique: 

The Electroencephalogram (EEG) is the 

physiological signal which is used to detect 

drowsiness. According to the researches, EEG 

signal has various frequency bands, including 

the delta band (0.5–4 Hz), which corresponds to 

sleep activity, the theta band (4–8 Hz), which is 

related to drowsiness, the alpha band (8–13 Hz), 

which represents relaxation and creativity, and 

the beta band (13–25 Hz), which corresponds to 

alertness . A decrease in the alpha frequency 

band and an increase in the theta frequency band 

indicate drowsiness. In the EEG 

(electroencephalogram) based technique, it is 

compulsory to wear the helmet while driving. 

The helmet is having various electron sensors 

which are placed at correct place and it gets data 

from the brain. The EEG signals of driver were 

captured by using the instrument NT-9200 in 

the driver’s stimulation system. The NT-9200 

has two states one is sober and other is drowsy. 

The heart rate (HR) also varies significantly 

between the different stages of drowsiness, such 

as alertness and fatigue. Therefore, heart rate, 

which can be easily determined by the ECG 

(electrocardiogram) signal, can also be used to 

detect drowsiness.  

 

B. Artificial Neural Network Based Technique: 

       In this technique they use neuron to detect 

driver’s drowsiness. Only one neuron will not 

give accurate result as compared with using 

more than one neuron. Some researchers are 

carrying out investigations in the field of 

optimization of driver drowsiness detection 

using Artificial Neural Network. People in 

fatigue exhibit certain visual behaviors that are 

easily observable from changes in facial features 

such as the eyes, head, and face. Visual 

behaviors that typically reflect a person’s level 

of fatigue include eyelid movement, gaze, head 

movement, and facial expression. To make use 

of these visual cues, they made artificial neural 

network to detect drowsiness. 

 

C. Techniques Based on Eye Region: 

 

1) Template matching technique: 

 In this technique, it is focused on the eye 

region of the drivers face. This method is easy 

and simple to implement. This is focused on the 

eye region of the face and it has both open and 

close eyes template of the driver. This template 

is so trained that it can get the open and close 

template of the driver i.e. it uses the states of 

eye. If the eyes are close for some particular 

time then the system will generate an alarm. 

 

2) Eye blinking Based Technique: 

           To detect the driver’s drowsiness, eye 

blinking rate and eye closure duration is 

measured. As the driver is felt sleepy then the 

gaze between the eyelids are different from 

normal situation and there is a change in his/her 

eye blinking rate. So due to this it is easy to 

detect drowsiness. In variation with time, the 

position of irises and eye state are monitored to 

measure the eye blinking frequency and eye 

close duration. Fatigue and distraction can be 

measured by slow eye blink speed. Eye blink 

speed is the time between opening and closing 

eyelids during one blink. If speed of blinking is 

larger than a threshold (about 0.5 to 0.8 seconds) 

driver drowsiness is detected. Eye blink rate is 

the number of blinking in a certain period of 

time. This symptom can be used to detect hypo-

vigilance. Eye blink rate varies from person to 

person. If eye blink rate is much less than the 

normal state, it shows distraction and if it is 

much higher than the normal state, it shows 

driver drowsiness or fatigue. 

 

3) Eye closure Based Technique: 

Through eye closure we can also detect the 

symptom of drowsiness. It gives us the 
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necessary information about the symptoms that 

can lead to accident. For detection of driver 

drowsiness eye closure has two different forms 

(1) continuous eye closure and (2) percentage of 

the eye closure in a particular given time. In 

continuous eye closure method, if the eye of the 

person is closed for a particular given time then 

it detects the symptoms of drowsiness. Driver 

drowsiness will be detected only when his/her 

eyes are closed completely for a certain period 

of time. At this time there are more chances of 

severe accident and hence this method is not 

efficient and not very reliable. Percentage of eye 

closure (PERCLOS) is another method which is 

based on the eye closure.  Based on lighting and 

imaging in the IR spectrum, we can detect the 

eye location. From eye location and pupil we 

can consider the property of reflected IR beam. 

Closed or open eye state can be detected using 

the same way. Then PERCLOS can be 

calculated and was used for driver drowsiness 

detection.   

D. Techniques Based on Mouth Region: 

 One of the fatigue symptoms is yawning. 

Mouth is widely open in yawning as compared 

to normal speaking. By using mouth tracking, 

one can detect yawn. One can detect yawning 

by measuring open rate of mouth and the 

number of changes in mouth area by focusing 

on lips movement. When the mouth is widely 

open then the system is alerted. When yawn is 

detected by system then it alarms the driver. 

Driver talking with other while driving can be 

considered as a symptom of distraction. In some 

researches, open mouth was detected by 

measuring the ratio of width to height of mouth. 

If ratio is low then the mouth is closed, and it is 

higher when mouth is open. The main drawback 

of this method is that the system recognizes 

driver is drowsy when mouth is open for 

whatever reason (e.g., talking).
  

 

 
Fig. 3: yawning detection. 

 

 

E. Techniques Based on Head Region: 

 

1) Head Orientation/ Nodding Detection 

Technique: 

 Head orientation is also one of the 

symptoms of distraction. During the driving 

task, the driver has to pay full attention to 

his/her driving task. If he/she doesn’t pay 

attention to the driving task then an accident 

can occur. If the driver is not concentration on 

the task then his/her head moves continuously 

then an alarm would be generated which alerts 

the driver. Another symptom related to 

drowsiness is head nodding. During 

drowsiness, head is gradually bent. 

            Also driver’s fixed head over a long 

period of time is also a symptom of driver 

distraction. When driver focuses on something 

except driving task in his/her mind, his/her 

head will be fixed. By this distraction can be 

detected and driver can be warned accordingly. 

Nose tip location with respect to head and eyes 

is an appropriate criterion for determination of 

the direction of the head. This is way to track 

the direction of the head of the driver to find 

his/her distraction from the road. 

 

2) Gaze Direction Detection Technique: 

               Gaze direction is an effective 

symptom to determine driver distraction. 

Using this symptom, it is possible to determine 

lack of driver attention to road. Moreover, 

driver decision to overtake or lane changing 

can also be predicted using this symptom. 

Based on previous researches, it is shown that 

driver changes his/her looking permanently 

from the current lane to the destination lane 

and vice versa during overtaking. According to 

studies, gaze direction was estimated based on 

center of pupil and the reflected light from 
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cornea. The light reflected from cornea is 

called glint which is weaker than the reflected 

light from pupil and its diameter is smaller. 

The reflected light from pupil is only appear in 

the even frames, while the reflected light from 

the cornea is appear in all frames. Direction of 

the line which connects center of pupil to 

center of glint determines the gaze 

 

II. CONCLUSIONS 

        Evaluation of driver state estimation is a 

difficult task because there is not any criterion 

for measurement of fatigue and distraction. 

Due to lack of scientific definition for fatigue 

and there is not any quantitative approach to 

measure it. Only by using these techniques and 

recognizing symptoms related to face, eye, 

mouth and head regions can be extracted and 

fatigue and distraction can be detected. Driver 

wearing glasses make this complicated to 

detect eyes and in turn fatigue cannot be 

detected, but researches are going on to 

eliminate this drawback. Various studies show 

that face tracking increases computational 

complexity than that of eye tracking. In future 

driver face monitoring systems can detect 

unusual and abnormal state of driver such as 

heart attack or epilepsy and send S.O.S 

message to police. Many researches shows that 

current driver face monitoring systems work 

well in laboratory conditions, but they usually 

fail in night light and sudden light changes. So 

with the use of correct algorithm and 

technique this can be reduced. 
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