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Abstract

Abstract

In vision-based automatic driving systems, vision sensors play the role of the
driver's eyes to obtain road information, extract lane, detect obstacle, which guarantee
the vehicle’s safety along the lane. Camera calibration has resolved the relations of the
image coordinate and world coordinate system and is one of the key technologies in
the vision-based automatic driving systems. Lane marking extraction and road
modeling are the base components of the automatic driving system. Obstacle
detection is a vehicle autopilot guarantee of safe driving. Road tracking performance
directly affects accuracy and driving comfort. Robustness and real-time is the main
bottleneck in vision-based automatic driving. Based on these reasons, this dissertation
has carried out research on the dynamic camera calibration, lane detection and
tracking, obstacle detection in the visual navigation system.

The innovative aspects of this thesis are as follows:

(1)Propose a simple and practical camera parameters online calibration algorithm.
The algorithm needs a set of parallel lines and a set of road signs and the parallel lines
perpendicular to the ground to determine the camera parameters. With the height of
the camera, the target location coordinates in the real world can be obtained from the
image by the algorithm.

(2)A new structure road detection algorithm based on non-uniform B-spline curve
model is given. In order to accurately locate the road corner position, the algorithm
uses the maximum deviation of position shift method to position the control points of
the road model.

(3)Based on computational verb theory, with the requirements of the automatic
driving vehicle control system features and driving comfort, rules for calculating the
verb control is established to control PID parameters in the self-tuning mode and to
achieve PID control strategy for automatic driving systems.

(4)Based on Newton's law of gravitation, this dissertation has given a definition
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Abstract

to a new classifier, that is, the inverse n™ power gravitation classifier with which the
optical flow data of video frame will be analyzed into different sorts, thus separating
road optical flow and obstacle optical flow and achieving the purpose of obstacle
detection.

In order to achieve system miniaturization and the transition to the product in the
future, this dissertation has planted the algorithms to DM6446 embedded systems, and

implemented parts of the functions for a vehicle autopilot system.

Key Words: Automatic Driving, Machine Vision, Parameters Calibration, Lane

Detection, Obstacle Detection
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