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3-D Measurement of Objects in Water Using the Light Stripe Projection Method

*Atsushi YAMASHITAT, Hirokazu HIGUCHIM, Toru KANEKOT, Yoshimasa KAWATA
T Department of Mechanical Engineering, Shizuoka University *Hamamatsu Photonics

Abstract— In this paper, we propose a 3-D measurement method of objects’ shapes in liquid using the
light stripe projection method. When applying vision sensors to measuring objects in liquid, we meet the
problem of an image distortion. It is caused by the refraction of the light on the boundary between the air
and the liquid, and the distorted image brings errors in a triangulation for the range measurement. Our
proposed method can measure the accurate 3-D coordinates of object surfaces in liquid taken for calculating
the refraction effect. The effectiveness of the proposed method is shown through experiments.
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Fig.1 Example of image distortion.
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Fig.2 Overview of 3-D measurement.
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Fig.3 Laser slit light.
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Fig.4 Principle of 3-D measurement.
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Fig.5 Rectangular object.
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Fig.6 Experimental result I.
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Table 1 Accuracy of 3-D measurement.

Situation Ave. SD. Max.
Without water | 0.7mm | 0.36mm | 1.0mm
With water 0.7mm | 0.46mm | 1.1mm
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Fig.7 Experimental result II.
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