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1.1 Introduction to the Project  

 

 

Driving with drowsiness is one of the main causes of traffic accidents. Driver 

fatigue is a significant factor in a large number of vehicle accidents. The 

development of technologies for detecting or preventing drowsiness at the wheel is a 

major challenge in the field of accident avoidance systems. Due to the hazard that 

drowsiness presents on the road, methods need to be developed for counteracting its 

affects.  

 

 

There are many technologies for drowsiness detection and can be divided into 

three main categories: biological indicators, vehicle behavior, and face analysis [1]. 

The first type measures biological indicators such as brain waves, heart rate and 

pulse rate. These techniques have the best detection accuracy but they require 

physical contact with the driver [2]. They are intrusive. Thus, they are not practical. 

The second type measures vehicle behaviors such as speed, lateral position and 

turning angle. These techniques may be implemented non-intrusively, but they have 

several limitations such as the vehicle type, driver experience and driving conditions. 

Furthermore, it requires special equipment and can be expensive. The third type is 



face analysis. Since the human face is dynamic and has a high degree of variability, 

face detection is considered to be a difficult problem in computer vision research. As 

one of the salient features of the human face, human eyes play an important role in 

face recognition and facial expression analysis. In fact, the eyes can be considered 

salient and relatively stable feature on the face in comparison with other facial 

features. Therefore, when we detect facial features, it is advantageous to detect eyes 

before the detection of other facial features. The position of other facial features can 

be estimated using the eye position [3]. In addition, the size, the location and the 

image-plane rotation of face in the image can be normalized by only the position of 

both eyes. 

 

 

The aim of this project is to develop a drowsiness detection system. The 

vision-based systems have been widely used because of its accuracy and non-

intrusiveness. Visual cues such as eye states (i.e. whether they are open or closed) 

can typically reflect the driver’s level of fatigue. Therefore, an automatic and robust 

approach to extract the eye states from input images is very important. The focus will 

be placed on designing a system that will accurately monitor the open or closed state 

of the driver’s eyes. By monitoring the eyes, it is believed that the symptoms of 

driver fatigue can be detected early enough to avoid a car accident. Detection of 

fatigue involves a sequence of images of a face, and the observation of eye 

movements and blink patterns. 

 

 

This project is focused on the localization of the eyes, which involves looking 

at the entire image of the face, and determining the position of the eyes. Once the 

position of the eyes is located, the system is designed to determine whether the eyes 

are opened or closed, and detect fatigue. 

 

 

 

 

 

 



1.2 Problem Statement 

 

 

 Driver drowsiness is a serious hazard in transportation systems. It has been 

identified as a direct or contributing cause of road accident [4]. Driver drowsiness is 

one of the major causes of road accident. Drowsiness can seriously slow reaction 

time, decrease awareness and impair a driver's judgment. It is concluded that driving 

while drowsy is similar to driving under the influence of alcohol or drugs [5]. In 

industrialized countries, drowsiness has been estimated to be involved in 2% to 23% 

of all crashes [6].Systems that detect when drivers are becoming drowsy and sound a 

warning promise to be a valuable aid in preventing accidents. 

 

 

 

 

1.3 Objective 

 

 

The objectives of this project are to develop a drowsiness detection system 

that can detect drowsy or fatigue in drivers to prevent accidents and to improve 

safety on the roads. This system able accurately monitors the open or closed state of 

the driver’s eye. When drowsy is detected toward a driver, a warning signal is issued 

to alert the driver.  

 

 

 

 

 

 

 

 

 

 


