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Three-dimensional mapping by direct estimation of a small motion using range image sensor
with multi-slit laser projector
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In this paper, a three-dimensional (3D) mapping method is proposed using a range image

sensor with a multi-slit laser projector. Motion parameters of measurement points are directly

estimated using range images and optical flow of color images. A 3D map is constructed by

registration of range images between frames using the relationship of the range images and

estimated motion parameters. In experiments, a 3D map is generated by the constructed sensor

using the proposed method. The computational time of estimating the motion parameters and

the accuracy of the map are verified.
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Fig.1 RGB-D sensor with multi-slit laser projector
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Fig.2 Relation of 3D and 2D coordinates
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) Movement direction of
==l RGB-D sensor

Fig.3 Measurement scene

Fig.4 One-shot range image

5 f&im

RERTFHEDY YL BB ILF ) v Mg ST 2 RGB-
DEYHEHWT, BEFERICLLZZRCHNER 2T, =
WK AEREBR 2T 26ER, < VFRAY Yy ME2RET S
RGB-D V¥ ZHWHEIZBWTEH, KENIZ=ZWocH %
EWRTBIENTELZ DS, REFEONAMEZR L.

SHOME L UT, FHEEEROAE SO OREN L L OE
BT A —XHEEONH D EEE Bfsd

SiEE
AWFgEi% JSPS BHfEE 26330205 DK% 5 376D TH 5. (6]

ZE X

[1] Besl, P. J. and McKay, N. D., ” A method for registration of 3-d
shapes,” IEEE Trans. Patt. Anal. Machine Intell, pp. 239-256,
1992.

[2] Kagami, S., Takaoka, Y., Kida, Y., Nishiwaki, K., Kanade, T.,
”Online dense local 3D world reconstruction from stereo image
sequences,” Proc. of the IEEE/RSJ Int. Conf. on Intelligent
Robots and Systems, pp. 3858-3863, 2005.

[3] Tomono, M., "Robust 3D SLAM with a Stereo Camera based
on an Edge-Point ICP Algorithm,” Proc. of 2009 IEEE Inter-
national Conference on Robotics and Automation, pp. 4306-
4311, 2009.

[4] Nozaki, S., Kimura, M., Masuyama, M., Umeda, K., "High-
speed Three-dimensional Mapping by Direct Estimation of a
Small Motion Using Range Images,” Proc. of 11th France-
Japan congress on Mechatronics, pp. 68-73, 2016.

[7]

[5] Kimura, M., Masuyama, M., Umeda, K., ” Three-dimensional
mapping by direct estimation of a small motion using range
images and optical flow of color images,” Proc. of the Interna-
tional Symposium on System Integration, pp. 756-761, 2016.

(a)Front view

(b)side view

(c)bird’s eye view

Fig.5 Constructed 3D map
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