Drowsy Driver Detection System

Abstract

A Drowsy Driver Detection System has been developed, using a non-intrusive machine
vision based concepts. The system uses a small monochrome security camera that points directly
towards the driver’s face and monitors the driver’s eyes in order to detect fatigue. In such a case
when fatigue is detected, a warning signal is issued to alert the driver. This report describes how
to find the eyes, and also how to determine if the eyes are open or closed. The algorithm
developed is unique to any currently published papers, which was a primary objective of the
project. The system deals with using information obtained for the binary version of the image to
find the edges of the face, which narrows the area of where the eyes may exist. Once the face
area is found, the eyes are found by computing the horizontal averages in the area. Taking into
account the knowledge that eye regions in the face present great intensity changes, the eyes are
located by finding the significant intensity changes in the face. Once the eyes are located,
measuring the distances between the intensity changes in the eye area determine whether the
eyes are open or closed. A large distance corresponds to eye closure. If the eyes are found closed
for 5 consecutive frames, the system draws the conclusion that the driver is falling asleep and
issues a warning signal. The system is also able to detect when the eyes cannot be found, and

works under reasonable lighting conditions.
Introduction:

Driver fatigue is a significant factor in a large number of vehicle accidents. Recent
statistics estimate that annually 1,200 deaths and 76,000 injuries can be attributed to fatigue
related crashes [9]. The development of technologies for detecting or preventing drowsiness at
the wheel is a major challenge in the field of accident avoidance systems. Because of the hazard
that drowsiness presents on the road, methods need to be developed for counteracting its affects.
The aim of this project is to develop a prototype drowsiness detection system. The focus will be
placed on designing a system that will accurately monitor the open or closed state of the driver’s
eyes in real-time. 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. The analysis of face



images is a popular research area with applications such as face recognition, virtual tools, and
human identification security systems. 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
by a self developed image-processing algorithm. Once the position of the eyes is located, the

system is designed to determine whether the eyes are opened or closed, and detect fatigue.

New Image ri

i B ——

I Binanzation |

Face Top and
Width Detection

l

Remove MNoise in

Eve -
Detection £ Binary Image

Function #
: Face Top and
Width Detection

v

Find Intensity
Changes

v

Find Eye Position

Recognition of Whether
Eyes are Open/Closed

v

Calculation of
Criteria for Judging
Drowsiness Drowsiness

Detection
Function

Warning

Fig: Flowchart of system



