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Obstacle recognition of a humanoid by using a small range image sensor

*Kei WATANABE (Chuo University), Kazunori UMEDA (Chuo University)

Abstract— This paper deals with a target that a humanoid with a small range image sensor recognizes
obstacles and avoid them autonomously while walking. Planar regions, on which the humanoid can walk,
and obstacles are distinguished by using a relative disparity image obtained by a small range image sensor.
In addition, an integrated system that can feed back obtained obstacle information to the humanoid is
constructed. Experiments show that the humanoid can recognize obstacles and stop walking autonomously

by the proposed system.
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Fig.1 Small range image sensor
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Fig.2 Position and orientation of a small range image

sensor for the floor
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Table 1 Experimental conditions

| [ 0ldeg] | ¢[deg] | h [mm] ]

reference 60 0 565
conditionl 70 15 520
condition2 50 15 570

Table 2 Measurement results of plane parameters

[ 0 [deg] | ¢ [deg] | h [mm] ]

conditionl real value 70 15 520
experiment 71.01 15.35 504.9

standard deviation(10 times) 0.09 0.17 0.3
condition2 real value 50 15 570
experiment 50.49 22.47 589.5

standard deviation(10 times) 0.08 0.14 0.7
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(c) With an obstacle
Fig.3 Relative disparity map
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Fig.4 Residual of plane fitting

Sensor information

Fig.5 Integrated system
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Fig.6 Flowchart of processing
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Fig.9 Change of residuals in real time

(d) Stop of walk with small obstacle (pen)

Fig.7 Experimental scene



