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Abstract- Accidents are not only caused by poor technical conditions of the vehicles, but also by tired, indisposed, or bad 
state-of-minded drivers. Driver inattentiveness has been identified as one of the principal causes of accidents on road. This 
paper presents an image based, real time driver attention monitoring system to detect early symptoms of drowsiness. This 
study presents an approach to detect driver’s drowsiness in advance by applying two distinct methods in computer vision and 
image processing. Using Haar-Classifier Algorithm (HCA), face is detected in an image and then using Hough 
Transformation, accurate localization of eye is detected and regionalized from the face image. Once eye is detected, the Blink 
detection can be calculated by using a motion detector based on threshold frame difference inside the tracked regions of 
interest. Again using eye closure rating information on this "inattentive" eye category, inattentiveness is quantified and above 
a certain threshold value an alarm sound is generated to indicate driver inattentiveness. 
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I. INTRODUCTION 
 
The significant increase in the number of traffic 
accidents over the last decade has become a serious 
cause for concern. Railways provide a better 
alternative to other modes of transport by being energy 
efficient since it can carry a large number of people 
and goods at the same time. In the recent years, 
number of accident due to trains is more and the losses 
are also heavy. There are so many reasons on rail track 
accident that has caused death and injuries, due to 
existence of Obstacles, Joint less track, Old track and 
poor state of Rolling Stock, Natural Disasters etc. 
Accidents are not only caused by poor technical 
conditions of the vehicle but can also be caused by 
tired, indisposed, or bad state-of-minded drivers [1]. 
A huge number of accidents (about 90-95%) are due to 
human errors. More recent data has revealed driver 
inattentiveness (including distraction and falling 
asleep at the wheel) as one of the primary causes of 
accidents, accounting for at least 25% of the crashes.  
 
With the increasing popularity of automobiles, fatigue 
driving becomes an important cause to traffic 
accidents, so it is meaningful to research an algorithm 
which can detect driver fatigue states and make 
warning to the tired driver to decrease the traffic 
accidents.  
The probability of having a fatal accident due to 
drowsiness or inattentiveness is more than 2.5 times 
greater than all other causes of accidents. Many 
studies and researches showed that the automobile 
drivers involved in accidents are highly related to 
driver’s fatigues such as non-stop late night driving 
behaviors. Real-time and convenient methods such as 
visual attention monitoring of drivers are being used 

as the most suitable means for detecting drowsiness 
and inattentiveness to a great extent. 
Intelligent Transportation System’s (ITS) are 
advanced technologies which aim to provide 
innovative services relating to different modes of 
transport and traffic management. It enables various 
users to be batter informed, make safer, more 
coordinated and ‘smarter’ use of transport network.  
 
As issues related to security are considered, there is a 
possibility of an accident, due to indisposed, tired and 
bad state-of-minded driver. The work is extended by 
managing human factor which needs controlling, 
recording and monitoring the vital parameters, and 
eye blink rate of locomotive driver, in noisy 
environment, to avoid accidents. The main objective 
of the proposed work is to develop an Improved Driver 
Monitoring System, which may help in reducing the 
accident rates and to ensure safe operations of trains, 
by: 
 

(a) Monitoring eye blink rate (Non intrusive) of 
locomotive driver. 

(b) Monitoring and recording loco-pilot’s vital 
parameter (Intrusive). 

 
The work focuses on developing a system which 
constantly monitors the eye-blink rate of a locomotive 
driver and if any abnormalities were found then an 
alarm sound is generated to indicate driver 
inattentiveness. The system will establish a 
management structure based on performance 
evaluation and monitoring process. A novel approach 
of computer aided recognition of Eye-blink detection 
is proposed using the Haar-classifier algorithm. The 
paper proposes a system which constantly monitors 
the health status of a person and if any abnormalities 
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were found then the information will be immediately 
transferred to the Authentication Server (AS). Various 
sensors are used in order to timely collect, transfer, 
analyse and process the information. An embedded 
controller scans the data from all the sensors and 
transfers it to the AS. The proposed system will 
establish a management structure based on 
performance evaluation and monitoring process. 
 
Blinking is the rapid closing and opening of the 
eyelid. Blink speed can be affected by elements such as 
fatigue, eye-injury, medication and disease. So, 
Eye-Blinking can be a criterion for diagnosing 
medical conditions. For e.g.  
 

  Excessive blinking helps to indicate the 
Tourette syndrome, Strokes or disorders of 
the Nervous System. 

 A reduced rate of blinking is associated with 
Parkinson's disease. 
 

The blinking rate is determined by the “Blinking 
Centre”. The average length of a blink is in between 
100-400 milliseconds. Generally, between each link is 
an interval of 2- 10 milliseconds 
 
II. THE PROPOSEDWORK 
 
This section gives an overview on the major Face 
detection and recognition module. There are seven 
functional blocks whose responsibilities are given 
below. 
 
2.1 Face Detection and recognition system  
The function of this module is to determine where in 
an image a face is located. This module is divided into 
two sub modules: 
  

(a)  Face detection using Haar-Classifier 
Algorithm 

(b)  The Pre-processing module 
 

(a)  Face detection using Haar-Classifier 
Algorithm 

 
The face detection module works by scanning up an 
image at different scales and looking for some simple 
patterns that identify the presence of the face. The 
paper uses Haar-Classifier algorithm for face 
detection. Haar-classifier is used for face detection 
because it can detect the desire image very fast. The 
core basis for Haar-classifier object detection is the 
Haar-like feature.  
 
These features are digital image features used in object 
recognition. The simple rectangular features of an 
image are calculated using an intermediate 
representation of an image, called the integral image. 

Integral image simplifies calculation of sum of pixels 
by involving just 4 pixels.  
 

 
The overall algorithm for the face detection and 
recognition is shown in fig (a): 

 
Fig (a): Flow Diagram of the face detection and recognition 

system 
 

(b) The Pre-processing module 
The aim of the pre-processing phase is to obtain 
images which have normalized intensity, uniform size 
and shape. In this module the images are normalized 
and enhanced to improve the recognition of the 
system. The Pre-processing steps implemented are as 
follows: 
 
              (i) Conversion to gray scale image 

(ii) Image size normalization 
(iii) Histogram equalization 
    

2.2 Feature Extraction  
(a)Using Adaboost Algorithm 
 Using Adaboost algorithm, firstly the image is 
regionalized. It can be assumed that the eyes are 
located near the top of the head, nose is located in 
center and mouth is located near bottom. 
The upper 5/8th of face is analyzed for eyes,This area 
eliminates all other facial features. Regionalization 
provides a tremendous increase in efficiency in facial 
feature extraction. 
 
(b)Accurate localization of eye and state detection 
Detecting the circle for accurate localization of eye is 
done using Hough transform. But applying Hough 
transform to an image, it need edge extraction to eye 
area and get the edge information of eye, which do 
help to improve the effect of round detection. It can be 
done by using Canny edge detector. Canny edge 
operator provide low error rate, good localization with 
minimal response. After canny operator, Hough 
transform can be applied which is used for feature 
extraction. 
 
2.3 Blink Detection 
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The basic step in blink detection is a simple motion 
detector which is based on threshold frame difference 
inside the tracked regions of interest that is Rleft and 
Rright. After this, optical flow is computed inside the 
boun ding box to determine eyelid raise or fall. If the 
motion is downward for both regions then closing 
frame are saved otherwise opening frame is saved. If 
opening/closing frame is found within the determined 
maximum blink length, the blink sequence is kept for 
futher analysis otherwise it is rejected. 
 

 
Fig. (b) Screenshot of Blink rate Countong at Sever Side 

 

 
Fig. (c) Screenshot of extracted eyes and eye-blink count at 

Client Side. 
 
CONCLUSION 
 
In order to ensure safe operation of trains, we put 
forward a wireless network access framework for 
safety train operation based on the driver’s vital 
parameters in noisy environment. The scope of the 

proposed work is to develop a system which constantly 
monitors the health status of a person and if any 
abnormalities are found, it is immediately transferred 
to the authentication server. The system will be able to 
establish a management structure based on 
performance evaluation and monitoring process. The 
system will be able to generate alert message if any 
abnormality is detected to avoid head-on collision. 
The system will establish a management structure 
based on performance evaluation and monitoring 
process. The work can be extended to control the 
traffic congestion while transmission of the signals 
and also security measures can be added for better and 
secured transmission. The goal of the work is to design 
a system that helps in reducing accidents to achieve 
good level of security. 
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