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A New Color Structured Light Coding Method for Three-Dimensional
Measurement of Isolated Objects
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Abstract A new coding method based on color Gray-code is proposed for measuring the three-dimensional (3D)
shape of the isolated objects in space. This coded fringe appears to be a color coded sinusoidal fringe, which is used to
record the information of object’s 3D shape. Firstly, a digital color coded sinusoidal fringe is projected onto the tested
object’s surface to modulate the height information of the measured object into its phase distribution, then the color
Gray coding is used to obtain the fringe order and the sinusoidal fringe is used to get the wrapped phase. With only
one image, 3D shape of the isolated objects can be exactly reconstructed. An actual measurement is done, the results
of the reconstructed shapes prove its correctness and feasibility.
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Fig. 1 Algorithm flow
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Fig. 2 Image color calibration. (a) before color calibration, (b) after color calibration
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Fig. 3 Fringe non-linear correction. Phase error before (a) and after (b) non-linear correction
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Table 1 Correspondence between Gray-code, Gray

value and color

Gray code Gray code  Gray code  Gray

Color
at at t, at t; value
0 0 0 0 K
0 0 1 1 B
0 1 1 3 C
0 1 0 2 G
1 1 0 6 Y
1 1 1 7 W
1 0 1 5 M
1 0 0 4 R
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Fig. 4 Color Gray coded sinusoidal fringe. (a) Gray codes, (b) sinusoidal fringes, (¢) fringe without

non-linear correction, (d) projected fringe pattern
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Fig. 5 Color decoding of each fringe. (a) wrapped phase, (b) result of color code extraction
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Fig. 6 Image processing algorithm flow. (a) wrapped phase, (b) fringe edge, (¢) fringe intensity (colors of line

corresponding to the color Gray code), (d) color bars, (e) fringe order, (f) unwrapped phase
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Fig. 9 Contrast of the two unwrapped phases. (a) difference between them, (b) comparison in the same line
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