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Obstacleavoidance of a humanoid by a compact range image sensor using a multi-slit
laser projector

Takahiro KUROKI (Chuo Univ.), Kenji TERABAYASHI(Chuo Univ.),
Kazunori UMEDA(Chuo University)

Abstract— Detection of obstacles on a plane is important for a mobile robot that moves in a living space, especially for a
humanoid that falls down even with a small obstacle. We constructed a compact range image sensor using a multi-slit laser
projector for detecting small obstacles on a plane. In this paper, we apply the range image sensor to obstacle avoidance
of a humanoid in an environment in which there are many obstacles. Measurement errors of a relative disparity map
(RDMap) and range image are compared. We constructed a system of obstacle avoidance with an obtained RDMap and
range image. Experiments show that a humanoid can avoid obstacles in an environment which is set many obstacles by
walking to between obstacles.
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Fig.1 Constructed compact range image sensor



(a) Projected laser slits

(b) CCD image for (a)

Fig.2 Projected laser slits and corresponding image

3. Doobooooooogoo

gbooooooboobobobooooooog
gboooooobooboboooooooooan
gooooboooooboboooooooooooooa
gbooooooboobobobooooooogn
gboooooobooboboboooooooogan
oboooooobobobooboooooooogoo
obooooooooobobobooooogoooo
oboooooooooboboboboooboogo
obooooooooboboooooooooogoon
oboooooboooobobooo

31 00O0O0Ooo

goooooobbbbbbbbtbooououoogo
gooooooobbbbbbtodoououooooo
O 00 (Relative disparity map : RDMap)[3l O O OO
goodoooobooooboooooboooon
gooooooboooobuoooooboooon
goodoooboooobuooobbuooooog
gooood

dodoooooooobobboooooooooo
odooooboooobooobboooobooooood
dooooooooobobbbbotoogoooooo
000000000 [4)0Fg30000000000
dooooooooobobobobbbooooooooo
doobooooooododooooooooooao
goooboooooodooooooooooooo
gooooooo

T
X
=
2
&
3
2
S
2
s
T
4

(a) Target scene (b) Obtained RDMap

Fig.3 An example of RDMap
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Fig.4 Obtained range image
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Fig.5 Standard devviation of the measured relative dispar-
ity and distance
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Fig.6 Compact range image sensor and humanoid
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(a) Upstanding condition

(b) Inclined condition in walking

Fig.7 Pose parameters of sensor for floor
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Fig.8 Coordinate transformation
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(a) Pan rotation (b) Tilt rotation

Fig.9 Rotation model of humanoid
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Fig.10 Experimental results of obstacle avoidance of humanoid




