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Abstract

Visual perception system holds the balance in intelligent vehicle (IV) as
the most basic information perception part. Visual perception system carries
out as the eye of IV, it can follow road and distinguish front vehicles, barriers
and other traffic signs. It offers the most direct outside information for its
decision-making control part.

The research purpose of this thesis is to establish a monocular
perception system which can obtain a travelable area ahead of car in real time
while it runs in high speed. Through analyzing the domestic and international
research of IV visual navigation system and according to the researches of the
National Automobile Dynamic Simulation Lab (ADSL) in Jilin University, |
designed the scheme of the perception system and the point growing algorithm.
The work in this paper can be divided into 3 parts mainly:

1. The research of algorithm about road image processing. At first, we
make thorough understanding of vision theory as well as image processing
knowledge and realize algorithm aim at the image while the vehicle runs on
the road. We compared various methods and select a better one, and at last
determine algorithm such as noise smoothing and edge detection and image
threshold. According to the practical road image, point search algorithm which
can change its step was designed. In the same time we use points clustering fit
algorithm and limit the area to search the start point of the road stripe. It
makes road stripe detection relatively accurate and fast.

2. Camera calibration. We build a model for internal parameters of the
camera and make use of the Intel library function to calibrate. We simplify the
external parameters properly for the camera in the vehicle coordinate and
determine the parameters through experiment. Camera calibration and road
planar assumption make sure that there is only one solution when the
travelable area data change from two dimensional coordinate to three one, and
locate the vehicle relatively to the road stripe or boundary.

3. Algorithm realizing and system is integrated. According to the need

of this thesis, we select black and white type of CCD and image collecting

\



