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Accuracy Improvement of 3D Shape Measurement System for Underwater Object
Using Combination of a Laser and Line CCD Cameras

Koichiro SHIRAISHI' and Yuki SAWADA!
'National Maritime Research Institute, 6-38-1 Shinkawa, Mitaka, Tokyo 181-0004

Abstract: Recently, authors have developed a new 3D shape measurement system for underwater objects using a

combination line CCD camera measurement method. In this research, for increasing the accuracy of this system, we

have developed a new camera model which can consider refraction by water in tank and measurement window. To

verify the effectiveness of the developed model, model experiments has been carried out in the cavitation tunnel of

NMRI. 3D shape measurement of the model propeller was carried out in the tunnel. In this paper, the authors show the

measurement results of model propeller blade shape. As a result, authors confirmed that the developed model improves

measurement accuracy as compared with the conventional model.
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Fig. 1 Illustration of 3D shape measurement system
using combination line CCD camera method.
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Fig. 2 Photo of the experimental scenery using the
developed system and layout at cavitation tunnel.
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Table 1 Comparison of measurement error between
previous system and improved system.

Previous Improved Difference
Ave. error 0.450 [mm] | 0.347 [mm] 25.0 [%]
Std. error 0.324 [mm] | 0.313 [mm] 3.0 [%]
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Fig. 3 Results of 3D shape measurement of model
propeller (HSP) using developed camera model.
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