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3-D measurement of dynamic and isolated objects
based on color-encoded sinusoidal fringe

WANG Hui, BAI Leyuan, MA Ke, ZHANG Qican
(School of Electronics and Information Engineering, Sichuan University, Chengdu 610064, China)

Abstract: When 3-D shapes of dynamic objects, especially with isolated area and discontinuous distribution, are
measured with the traditional fringe projection and phase analysis method, it is difficult to get reliable expansion phase. A
technique based on color-encoded sinusoidal fringe projection was proposed to solve the problem. The projected sinusoidal
fringes were marked with two-level encoded color. After capturing the deformed fringe pattern, the fringe order was
determined according to the color sequence based on the coded characteristics, and the cut-off phase was unwrapped.
Finally, the 3-D shape of the dynamic object with isolate area was reconstructed. The results show the decoding method is
stable and reliable. 3-D shape of the spatially isolated dynamic objects can be exactly reconstructed with only one shot.
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Fig. 1 Algorithm flow
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Tablel  Color and color value of binary value in RGB model

color Rvalue  Gvalue B value color value
red 1 0 0 4
green 0 1 0 2
blue 0 0 1 1
cyan 0 1 1 3
magenta 1 0 1 5
yellow 1 1 0 6
white 1 1 1 7
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Table 2 Color group of the first level

group decimal code
A 4 3 7 5 2
B 4 3 7 6 1
c 2 5 7 6 1
D 2 5 7 3 4
E 1 6 7 3 4
F 1 6 7 5 2
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Fig.2 a—a series color b—part of color sequence c—sinusoidal
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Fig.3 Image processing stages

a—captured image b—wrapped phase ¢ (i,j) c—color edges d—

inner orders e—external orders f—fringes phase orders n(i,j) g—

unwrapped phase @ (i,;)
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Fig.4 Result of simulation experiment

a—captured image b—sinusoidal fringe taken from Fig. 4a c—color code extraction
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Fig.5 Experiment on dynamic and spatially isolated objects

a ~ c—three frame of deformed fring patterns d ~f—3-D restored phase distribution of Fig. 5a,Fig. 5b and Fig. 5¢
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