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Development of a very small range image sensor using a multi-slit laser
projector for short distance measurement
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This paper proposes a structure and a measurement method of a very small range image sensor
for short distance measurement using a multi-slit laser projector. In recent years, industrial robots
used in production lines have become widespread. Many of these robots have an arm mechanism for
gripping an object. In order to grasp an object, it is necessary to measure the distance and the object,
so a very small range image sensor that can be attached to a robot hand is required. The sensor used
in this paper projects multi-slit laser and measures the distance by the disparity of the detected laser
light. For measurement, it is necessary to identify the number of each slit laser. Therefore, for the
discrimination, the intensity information of the laser light image is used. The effectiveness of the
proposed sensor is verified through experiments of short-range object measurement.
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Fig. 2 Internal structure
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Fig. 3 Flow of range image measurement
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(b) Measurement result

Fig. 4 Measurement example
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Table | Results of plane measurement experiment

(a) Wooden board (b) Plastic case (c) Black paper
Pointl Point2 Pointl Point2 Pointl Point2
True True True
valas Average|standard|Average| standard el Average|standard [Average| standard sl Average|standard |Average|standard
- value |deviation| value |deviation Foenil] value [deviation| value [deviation Bn] value |deviation| value |deviation
mm] | [mm] [ [mm] | [mm] [mm] | [mm] | [mm] | [mm] mm] | [mm] | [mm] | [mm]
50 50.8 0.3 50.8 0.2 50 50.8 0.2 N/A N/A 50 81.3 0.4 78.0 0.3
75 74.3 0.2 75.4 0.3 75 73.8 0.5 N/A N/A 75 191.6 1.2 168.8 0.8
100 97.7 0.2 99.2 0.2 100 98.2 0.6 N/A N/A 100 97.1 0.1 98.8 0.3
125 123.4 0.4 125.9 i 125 120.8 0.5 N/A N/A 125 121.8 0.3 124.0 0.4
150 147.1 0.9 149.8 0.6 150 147.5 0.9 N/A N/A 150 147.0 0.9 148.9 0.6
175 176.2 0.8 176.3 1.0 175 172.4 0.8 75.0 0.4 175 N/A N/A 173.8 0.4
200 201.4 13 207.1 1.7 200 202.1 2.1 80.0 0.5 200 N/A N/A 201.0 2.0
225 295.2 1.0 228.8 0.9 225 224.9 1.0 83.8 0.3 225 N/A N/A 226.5 2.1
250 259.9 1l 255.2 1.3 250 N/A NJ/A 86.2 0.4 250 N/A N/A 255.2 3.0

(a) Acquired mmage

(b) Range unage

Fig. 5 Plastic case (50 mm)
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(a) Acquired image (b) Range unage

Fig. 6 Black paper (250 mm)
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