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In recent years, the phenomenon of traffic accidents has become more and more serious. To
reduce the traffic accidents, the autonomous collision avoidance systems have been developing
rapidly for realizing safe driving in recent years. These systems use camera, radar or other
sensors (sometimes a combination of several sensors) to detect an imminent collision, then
they either provide a warning to the driver or take action automatically (by braking or steering
or both) without any driver’s action. Among these systems, a vision-based obstacles detection
system is the mainstream of current researches.

Detection of obstacles in video sequences is a basic task in such an autonomous collision avoidance
system. In this thesis, a novel obstacle detection system is proposed employing a car-mounted camera.

In Chapter 1, we introduce the background, motivation and existing obstacles detection methods
related to the present research.

Although various methods of obstacles detection have already been reported, these existing
obstacles detection methods have some inadequacies: Some of them can be only used to detect moving
obstacles: Some of them cannot extract the shape of obstacles, and they only use a rectangular frame
that surrounds an obstacle to represent a detected obstacle: Some of them can only be used to detect
one kind of specific object, such as pedestrian detection or vehicle detection.

In this thesis, we propose a novel obstacles detection method using a vehicle-mounted
monocular camera to make up for the inadequacies of those existing obstacles detection
methods.

In Chapter 2, we propose a method of automatic obstacles detection for detecting obstacles on a

road using a vehicle-mounted monocular camera.



Given a video image sequence taken by a camera, first, we employ Gaussian Mixture Model
for reconstructing the background. Second, in order to extract the shape of the obstacles in the
foreground image, the road region is detected using Support Vector Machine. Third, non-road
region in the result of the road region detection is classified as noise region and obstacles
region. After the region classification, we have three kinds of regions, noise region, obstacles
region and road region. All the objects inside the noise region and the road region in the
foreground image are considered as noises and deleted using the result of region classification.
Finally the shape of the obstacles in the foreground image is extracted.

The GMM is an effective background modeling method which is normally used in a static camera
case. In the part of background modeling, we expand it so that it can be applied to a moving camera
case.

In the road region detection, a feature vector which combines five texture features and three color
features is employed for the judgment of the road. According to experiments, the composite feature
vector was better than the feature vector which only uses texture features or only uses color features.

In Chapter 3, we propose a method of classifying 2D objects and 3D objects. The proposed
2D and 3D objects classification method consists of four steps; camera motion estimation, 3D
coordinate estimation, road plane estimation, and 2D and 3D objects classification.

In the obstacles detection method which we proposed in Chapter 2, if there is a paper or other 2D
objects on the road, they are detected as obstacles. But these 2D objects are false obstacles. The
classification method proposed in this chapter can classify the 2D objects and 3D objects in the
resultant image of the obstacles detection and delete these 2D objects using the result of object
classification successfully. In this way, the obstacle detection method proposed in Chapter 2 has been
improved and gained better accuracy.

In Chapter 4, we summarize the obstacles detection method which we have proposed in Chapter 2
and Chapter 3. In order to prove the effectiveness of the proposed methods, we also introduce a
comparative obstacles detection method. We carry out the comparative experiment using the same
experimental videos to discuss the effectiveness of the proposed obstacles detection method.

Finally, the thesis is concluded in Chapter 5.

The originalities of this thesis are as follows: In the first place, the proposed method can detect
arbitrary objects including both static objects and moving objects: In the second place, the output of
the proposed method is the shape of obstacles. And in the third place, the proposed method can
distinguish which objects are 3D objects, and which objects are 2D objects in a pile of objects using a

monocular camera.
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