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_ Development of Compact Range Image Sensor
with Multi-Slit Laser Projector that Uses Disparity and Blur
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In this paper, development of a compact and light weight range image sensor is presented. The sensor is designed
for installing on a robot hand to help it sense the target or avoid the obstacle. The sensor we present can obtain 3D
distance information at a range of 50mm — 300mm, which is simply made by a USB video device class camera and a
multi-slit laser projector. The improvement over the previous sensor is a newly added method of the range measurement.
The new sensor can measure the distance by using both disparity and blur. A method of Gaussian curve fitting to
quantify the image blur is presented to obtain the range image at a distance closer than 200mm.
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Fig. 1 Sensor structure
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Fig. 2 Distance measurement by Triangulation
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Fig. 5 Definition of the measurement area in the image
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Fig. 6 Measurement range of the sensor
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Fig. 7 Accuracy experiment using disparity



Table 1 Results of disparity measurement experiment

Real distance 100 | 150 | 200 250 300
[mm]
Measurement error 499 0.72 358 712 13.72
[mm]
Standard deviation 354 106 213 334 651
[mm]
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Fig. 8 Accuracy
Table 2 Results of blur measurement against white wall

Real distance 50 70 90 110 120

[mm]

Measurement error 050 | 079 | 051 | -3.44 38
[mm]

Standard deviation 182 194 315 565 6.07
[mm]

Table 3 Results of blur measurement against light gray wall

Real distance 50 70 90 110 120

[mm]

Measurement error 061 041 | 051 416 564
[mm]

Standard deviation 188 201 313 578 6.87
[mm]

Table 4 Results of blur measurement against middle gray wall

Real di
eal distance 50 70 90 110 120

[mm]

Measurement error 132 264 | 281 6.44 8.08
[mm]

Standard deviation 319 202 437 673 12.90
[mm]

Table 5 Results of blur measurement against dark gray wall

Real distance 50 70 90 110 120

[mm]

Measurement error 24 708 7901 1156 182
[mm]

Standard deviation | .o | o165 | 1087 | 1475 | 2207

[mm]
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Fig. 9 Experimental scenes of object measurement
using disparity and blur
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Fig. 10 Rang image of box using disparity
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Fig. 11 Rang image of ball using disparity
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Fig. 12 Rang image of plane model using disparity
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Fig. 13 Rang image of gﬂox using blur
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Fig. 14 Rang image of ball using blur
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Fig. 15 Rang image of box using blur
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