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Accuracy evaluation of a compact range image sensor using a multi-slit laser
projector and obstacle detection humanoid with the sensor

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

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. In this paper, a range image sensor
for detecting small obstacles on a plane measures a relative disparity map (RDMap) whose measurement
errors are not affected by the distance. The measurement accuracy of the obtained RDMap is evaluated with
theoretical formula. Experiments show that planes can be obtained with small errors in RDMaps with the
constructed sensor, and that a humanoid with the constructed sensor can detect small obstacles such as a
moving ping-pong ball and a LAN cable on a plane by the proposed methods while walking.
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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
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Fig.3 Pose parameters of range image sensor
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(a) Target scene

(b) Obtained RDMap
Fig.4 An example of RDMap
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Fig.5 Relation between the relative disparity and
distance

Fig.6 Compact range image sensor and humanoid
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Table 1 Experimenrtal conditions

Condition | 0 [deg] | ¢ [deg] | h [mm]

Reference 66 0 445
1 61 0 445
2 71 0 445
3 66 -5 445
4 66 5 445
5 66 0 395
6 66 0 495

(¢) Condition5

(d) Condition6

Fig.7 RDMap for several conditions
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Fig.8 Standard deviations of the residuals from fit-
ted plane
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(g) 14[s]

(h) 16[s]
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(k) 22[s]

(1) 24[s]

Fig.9 Experimental results of obstacle detection by
walking humanoid
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Fig.10 The number of points detected as obstacles

Fig.11 An RDMap with the detected plane and an
obstacle (LAN cable)
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(a) Target scene

(b) An RDMap with the detected

obstacle

Fig.12 Result of obstacle detection by a sensor using
multi-spot laser projector
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