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Three-Dimensional Measurement of Object in Water
by Tracking Phase Value

Wang Qingfeng Zhang Qican Liu Yuankun
(Department of Opto-Electronics, Sichuan University, Chengdw, Sichuan 610065, China)

Abstract A new method based on phase tracking algorithm and ray tracing algorithm is proposed for measuring the
three-dimensional (3-D) shape of object in water. It uses digital sinusoidal fringe to record the information of ohjects
3-D shape. The phase tracking is taken to define the according points in the deformed pattern captured by the camera
and the fringe pattern projected by the projector. Then the object’s 3-D shape is calculated with ray tracing
algorithm. This method uses 2-D patterned fringe to obtain the 3-D shape of object and the scanister is not needed, so
the speed of reconstruction can be greatly increased and the cost of instruments will descend. An actual measurement
is done, the perfect results of the reconstructed shapes prove its correctness and feasibility.
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Fig. 8 Comparison of crosscut line of the reconstructed

profiles in different scenes
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Table 1 Comparison of the length of the object’s diameter and arris in three cases

Times 1 2 3 4 5 Average
Binocular stereo Diameter /mm 67.283 68. 201 67.979 67.822 68.016 67.860
vision without water [ ength of arris /mm 67.112 67.532 66. 808 67.055 67.511 67.204
Ray tracing Diameter /mm 67.013 67.788 67.176 67.986 67.868 67.566
without water Length of arris /mm 66.494 67.421 66. 456 66. 435 66.531 66.667
Ray tracing Diameter /mm 67.977 67.109 67.964 67.787 67.658 67.699
with water Length of arris /mm 67.322 66. 499 66.925 67.100 66.992 66. 968
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Fig.9 3-D shape of hand calculated with ray tracing in water.

(a) Measured hand, (b) hand projected fringe, (c) elevation, (d) side view of reconstructed shape
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