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Quantitative Evaluation of Detection of Obstacle Using a Relative Disparity
Image Got Compact Range Image Sensor

*Takahiro KUROKI (Chuo University), Kenji TERABAYASHI (Chuo University),
Kazunori UMEDA (Chuo University)

Abstract— We have proposed a method of detecting obstacles using a relative disparity image that is
obtained with a range image sensor. This paper evaluates quantitatively the obstacle’s height that can be
detected by the proposed method with an error analysis and experiments. The first experiment evaluates
the method when a biped robot is not walking for obstacles with height 3, 2, 1[mm]. The second experiment
verifies that the proposed method can detect an obstacle with 1mm height while the biped robot is walking.
Key Words: Compact range image sensor, Relative disparity image, Obstacle detection, Biped robot, Error

analysis
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Fig.1 Constructed compact range image sensor

Fig.2 The compact range image sensor and a biped
robot
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Fig.3 Position and orientation of a projector for the
floor
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Floor

Fig.4 Condition of a obstacle on the floor
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Fig.5 Experimental scene of obstacle detection Fig.8 A relative disparity map with an object with

1mm height

Fig.6 An image by the CCD camera of the sensor
Fig.9 Result of obstacle detection for Fig.8
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Fig.10 Experimental scene with a walking robot
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Fig.11 The number of spot lights detected as obstacles
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Fig.12 A relative disparity map (frame number:358)
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Fig.13 Result of obstacle detection for Fig.12

7. OO0

gbobooooooooooboboboobaoo
gbobooooooobooboboooooooan
gbobobobooboobooboboboboogon
gbdoboooooboobobobooooooobogn
gboboooooobooboboboooooogo
000000000000000000 1mm]000
gboboooooooboobooboboooooogon
goobobooooooooooooobooooo
goboooooboooooogooboo

1] OO0 OU“Cb0000OLoUOoLOOOooUO”OO 50
0000000ooooononUpp.381-3860 2000.
2l D0O0O00“000000o00o0oboOoooooooon
goo”00 2000000000 0DOODOODOO

2A160 2002.10.

3] 0000 0DO0“0000000000 LMedSOOOO
goooooorooooooobooobboooooo
00O00ooggr2oort 1P1-K010 2007.5.

[4] R.J. Roussecuw and A.M. Leroy: “Robust Regres-
sion and Outlier Detection Detection” 0 John Wiley
& Sons 19870

[f) 00O 0O0O“000000000000O0000000
gooooobOoOooOooOor’oopbOobooOoboOoDo
0000000000000’ 20060 1A1-D240 2006.5.



