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Abstract

Thelocalization of mobile robot is one of tineostbasic and critical technology in
autonomous navigation fieldWith the development of computer vision, visual
odometry has made great progress and become an important branch of the localization
research. Due to excellent robustness and good visibility on different images, point
features has been widely used. Howeymint feature are more dependent on the
environment. In mamnade structured environment, the lack of point feature has a big
influence on visual odometry which rely on point feature. Make use of the line features
and point feaires together caexpand he application scenario of the visual odometry.

In this thesis. We propose a sediriect visual odometry based on point and line
features extracted from the monocular camera. Firstly, a visual sensing system based
on monocular camera is designed to extpadht and line features in the environment.

To rectify the aberration of camera and get the relationship between the space and
image coordinate system, the camera was calibrated and the intrinsic parameters of the
camera are obtained.

Secondly, a visual bcalization system is modeled. The first step of the visual
odometry proposed in this paper is locate the approximate pose of the robot. It is
achieved by the direct method. Then the feab&reed method which use point and line
features together is useal get the accurate pose between current frame and keyframe.
A depth filter which based on probability is used in system to calculate the position of
line and point in the space. This can be used to get the accurate pose.

Finally, in order to verify the fesbility of the proposed visual odometry, several
sets of image sequencesTiM dataset captured by monocular camera are used. The
error between the real trajectory and the estimated trajectory show that the visual
odometry system proposed in the papes Aagood localization performancit the
same time, the experiment in the corridor environment which compares the result
between odometry based on laser and visual odometry proposed in the article was built.
The experimental result demonstrate that outhot can locate the pose of the robot



accurately in the corridor evnironment.
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