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Abstract

fringe projection correction algorithm based on color segmentation is proposed in this paper. A color fringe image is added

Aiming at three-dimensional topography measurement based on structured light projection, a dual-wavelength

on the basis of the wavelength-selective dual-fringe projection phase unwrapping algorithm, and the fringe image is divided
into different fringe regions by color. Phase unwrapping is performed on the phase map by means of a look-up table in
different fringe regions. The experimental results show that the algorithm has the advantages of wide measurement range,
small amount of calculation, high precision and fast speed. The experimental results show that the algorithm has the
advantages of wide measurement range, small amount of calculation, high precision and fast speed, and can effectively
solve the problem of repeated lookup tables when the selected wavelength is short.
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Fig. 1 Three-dimensional modeling steps of dual-wavelength fringe projection
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Fig. 5 Color segmentation steps of color fringe image
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Table 1 Mapping from m,(y)A, — m,(y)A,tom,(y)and m,(y)when A, = 13 and A, = 23
m,(y)A, — m,(y)A, — m,(y)A, — m,(y)A, —
mi(y) m,(y) (34, mi(y)  my( o (32, mi(y) my(y Y mi(y) my(y) ()2,
1 1 10 16 8 —21 31 16 —35 46 23 —69
2 1 —3 17 9 —14 32 16 —48 47 24 —59
3 2 7 18 9 —27 33 17 —38 48 24 —72
4 2 —6 19 10 —17 34 17 —51 49 25 —62
5 3 4 20 10 —30 35 18 —41 50 25 —75
6 3 —9 21 11 —20 36 18 —54 51 26 —65
7 4 1 22 11 —33 37 19 —44 52 26 —78
8 4 —12 23 12 —23 38 19 —57 53 27 —68
9 5 —2 24 12 — 36 39 20 —47 54 27 —81
10 5 —15 25 13 —26 40 20 —60 55 28 —71
11 6 —5 26 13 —39 41 21 —50 56 28 —84
12 6 —18 27 14 —29 42 21 —63 57 29 —74
13 7 —8 28 14 —42 43 22 —53 58 29 —87
14 7 —21 29 15 —32 44 22 —66 59 30 —77
15 8 —11 30 15 —45 45 23 —56 60 30 —90
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Fig. 6 Determine the color area corresponding to the wrapped phase map
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