UNIVERSITI TEKNOLOGI MARA

THE DEVELOPMENT OF
A DRIVER ASSIST SYSTEM WITH
DISTANCE ESTIMATION
USING A SINGLE CAMERA

ERMA RAHAYU BINTI MOHD FAIZAL
ABDULLAH

Thesis submitted in fulfillment
of the requirements for the degree of

Doctor of Philosophy

Faculty of Electrical Engineering

May 2013



AUTHOR’S DECLARATION

I declare that the work in this thesis was carried out in accordance with the regulations of
Universiti Teknologi MARA. It is original and is the result of my own work, unless
otherwise indicated or acknowledged as referenced work. This thesis has not been
submitted to any other academic institution or non-academic institution for any degree or

qualification.

I, hereby, acknowledge that I have been supplied with the Academic Rules and
Regulations for Post Graduate, Universiti Teknologi MARA, regulating the conduct of

my study and research.

Name of Student : Erma Rahayu Binti Mohd Faizal Abdullah

Student ID’s No. : 2008264878

Programme : Doctor of Philosophy

Faculty : Faculty of Electrical Engineering

Thesis Title : The Development of a Driver Assist System with Distance

Estimation Using a Single Camera

Signature of Student

Date

ii



ABSTRACT

In this thesis, an investigation on lane and vehicle tracking on a highway is carried out.
The highway is chosen as the test ground due to the one-way flow of traffic, relative
straightness of the road and consists of mostly automobiles. This study describes the
development of a mid-line generation technique on the road as guidance for drivers to
stay in the centre of the road lane they are currently driving on. The technique detects and
tracks road lane in a video sequence and draws a virtual mid-line on the screen to guide
the driver to stay centred within the lane. As a safety measure, the system will notify the
driver with a warning signal if the vehicle zigzags across the lane. If the driver crosses
onto another lane, the system will automatically update the new detection on left and right
boundaries of the new lane and calculate the mid-line. Furthermore, the system will
classify the vehicle into their proper group in order to estimate the distance between the
target vehicle and the preceding vehicle. The system works thoroughly when the edges of
the preceding vehicle are detected. The detected edges will create a bounding box. The
box will be recognised by the back-propagation artificial neural network to classify it into
heavy or light vehicle group. Based on the size of the bounding box, the system will then
estimate the distance within the target vehicle and the preceding vehicle. To that effect,
the objective of this study is to develop a low cost competitive safety system on the road.
In order to achieve this, a basic video camera without thermal or infrared function is used
to complete the task in this system.
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