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Improvement of measurement method for compact range image sensor

using disparity and blur of multi-slit laser
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In this paper, we propose an improved distance measurement method using blur for 3D measure-
ment. Stereo disparity is often used for 3D measurement, but when a target object is too close to the
sensor, it cannot be obtained properly. To solve this problem, we develop a compact range image sensor
capable of close-range measurement focusing on the amount of blur using a multi-slit laser and a camera.
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Fig.1 Flowchart of proposed framework
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(a) raw image at 40 mm (b) Gaussian-blurred image
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Fig.2 Raw image and image after Gaussian blurring at 40 mm
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Fig.3 Results of Gaussian fitting on the 30th row in the image
shown in Fig.2(a).The blue points are the points used
for Gaussian fitting. The different colored peaks are the
different Gaussian distributions fitted for each slit.
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Fig.4 Results of inverse proportional approximation using the
amount of blur at each distance
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(a) Inside view of the sensor (b) Experimental environ-

ment

Fig.5 Inside of the sensor and the experimental environment
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(a) Front view (b) Top view

Fig.7 Results at 40 mm
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Fig.6 Errors of distance measurement (vertical axis) with re-
spect to different measurement distances (horizontal
axis).
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