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Construction of a Very Compact Range Image Sensor Using a Multi-Slit Laser Projector
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In this paper, a compact range image sensor for measuring objects in a short distance is constructed using a
multi-slit laser projector. When a robot executes a task such as grasping an object or avoiding an obstacle,
three-dimensional (3D) information of the target is usually necessary. A humanoid generally carries a vision sensor at its
head and recognizes, grasps or avoids objects using the vision sensor. Measurement with a sensor attached to a robot’s
body is often suffered from occlusion by its hand just before grasping an object. The constructed sensor is compact
enough to be attached to a robot’s hand and thus occlusion can be avoided. The compactness of the sensor is achieved
by using a small CMOS camera and a laser projector and setting the baseline length between them as short as possible.
The short baseline length also enables measurement in a short distance. Some experiments verify that the constructed
sensor can obtain 3D information of objects appropriately in a short distance.
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Robot
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Fig. 1 Structure of the range image sensor using a multi-slit
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Fig. 2 Rotation of CCD camera to increase measurement range
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(a) Distance: 50mm (b) Distance: 100mm (c) Distance: 300mm
Fig.4 Images of laser slits at different distances
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Table 1 Comparison with other compact range image sensors

Constructed senor URG-04LX Cam Board nano
Number of 19200
measurement points About 1800 About 670 (160x120)
Angle resolution [°] 0.25%x2.4 0.36 0.56%0.57
Measurement distance [mm] 100~300 60~4095 0~2000
Repeatability [mm] 0.8 (Distance: 100[mm]) 10 5
Size [mm] 17%x34x52 50%50%70 37%30%25
Weight [g] 40 160 40
Frame rate [fps] 15 10 90
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Fig. 9 Range image (50x25x25mm Rectangular parallelepiped)
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Fig. 10 Range image (#40mm Ping-pong ball)
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Fig. 11 Range image (100x110mm Plane model)

— 218 — ©2013 The Japan Society of Mechanical Engineers



SNAFAY y =T a7 FE W NV REEEHE £ Y O 2458

mm 1000

mm 1000

-400
v
-600 =T i [
o 500 -0 -100 100 30 500 70
# nm
1000 mm 1000 T T = e
800 [ | ™| 200
Hﬂ.ﬂi}' “.- ‘_f 2700
600 et 2! gt gg
Pl o] AP L L 2400
w00 panirt” el ‘/’_ 200
| ™ | 200
2 i 5 o o 5 g g 8 2100
i e e i L 00
5 o B ; 1900
00— T et e= e [Bignp
Lo g e e 1700
Y gt - 1600
o = v 1 1500
00 e pot 1400
- I 1300
v 600 - | | | 1200
AP
T 1100
600 -800 -100 100 W0 80 70 1000

(c) frame
mm 1000 mm1000 - 2000
N ]
600 | Aﬂ"""!"‘— i "‘-‘-." %E
" e b
" e
T | ) .-7 %] 2000
e S
= ==—all 5
=
L:l’{ -500 -300 -100 w‘n 3\]‘0 50‘0 00 :gg
(e) 5frame () 6frame
Fig.12 Experimental scenes and range images of a moving object
| "
N .--"ﬁj ’:::
-l
(||| =t
- e
— e Py o
£ et
: P T e
—28 |LHT] ] et ] o=
=] _.-i?_,L
L // |1 e
-50 |1 _,.'-/_,_.r-’"' "]
F Al ‘\ B % \
e i !.r \\ A %
-5 -50 -25 o Fo ] 50 ™
X [em]

Fig.13 Constructed sensor attached to a robot hand
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