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A Stereo Camera Based Method of Plane Detection
for Path Finding of Walking Robot
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(Dong-Joong Kang)

Abstract : This paper presents a method to recognize the plane regions for movement of walking robots. When the autonomous
agencies using stereo camera or laser scanning sensor is under unknown 3D environment, the mobile agency has to detect the plane
regions to decide the moving direction and perform the given tasks. In this paper, we propose a very fast method for plane detection
using normal vector of a triangle by 3 vertices defined on a small circular region. To reduce the effect of noises and outliers, the
triangle rotates with respect to the center position of the circular region and generates a series of triangles with different normal
vectors based on different three points on the boundary of the circular region. The vectors for several triangles are normalized and
then median direction of the normal vectors is used to test the planarity of the circular region. The method is very fast and we prove
the performance of algorithm for real range data obtained from a stereo camera system.

Keywords : plane recognition, obstacle detection, range data, stereo sensor, biped walking robot
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Fig. 1. Range data obtained from a stereo camera system.
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Table 1. Computing times for plane and obstacle detection.

radius (pixels) ' unit cell ) obstacles decision
(single plane detection) (3,869 cells)
15 39 nsec 15 msec
20 4.1 pusec 16 msec
30 4.1 psec 16 msec
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