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High-speed Obstacle Avoidance and Self-localization for Mobile Robot

Based on Omni-directional Imaging of Floor Region

DAISUKE SEKIMORI," TOMOYA USULt* YASUHIRO MASUTANIt
and FuMIOo MIYAZAKI'

In this paper, we propose a method of obstacle avoidance and a method of self-localization
for mobile robots. Both are based upon image of floor region taken with the omni-directional
camera mounted on the robot. We suggest that the omni-directional vision is used not for
recognizing three-dimensional environment but detecting obstacles and landmarks of wide
area at high speed. In the obstacle avoidance, free space is detected by using general labeling
function for the floor region divided into many small areas. In the self-localization, the floor
region is compensated by computing the convex hull of its boundary points. The geometric
features of detected floor region and the linearized least square method considering the prop-
erties of omni-directional imaging are employed to fit the known floor shape. We also verify
the effectiveness of these methods through several experiments with a real robot according to
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the rule of the RoboCup Small Size League.
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Fig.1 Overall view of the robot.
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Fig.6 Example of self-localization method.
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01 0000
Table 1 Error in estimation.
Robot position Error(RMS)
x[mm] | y[mm] | Ax[mm] | Ay[mm] | Aé[deg]
0 0 84 19 1.6
600 0 41 16 2.6
1200 0 11 30 2.2
0 600 37 7 0.5
600 600 73 20 3.3
1200 600 21 10 5.2
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