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Symmetric and Asymmetric Dual Structure Light Coding Methods for
Absolute Phase Retrieval
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Abstract;: Phase-shift method based on domain analysis is not suitable for measuring step-changed object
and always causes the accumulation of phase errors . Symmetric and asymmetric dual stair phase structure
light coding methods for absolute phase retrieval were presented. The coding patterns of two methods are
different. The width of the black and white fringes in symmetric coding patterns are equal, but not in
asymmetric coding patterns. By the projection of binary coding structure light patterns, stair phase can be
obtained with phase shift formula. During measurement , on the basis of traditional sinusoidal fringe
projection and phase shift method, high-precisionwrapped phaseis obtained. The stair phase can be used
to determine corresponding ordersof wrapped phase. According to the order, the absolute phasecan be
got. Gauge blocks are measured and root mean square error of two methods are 0. 072mm. Both methods
can effectively restore three-dimensional reconstruction for highly step-changed object.

Key words: Stair phase; Binary coding; Phase-shift method; Three-dimensional measurement; Absolute
phase
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Fig. 2 Asymmetric dual block coding pattern
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K8
DSRAELEEA L. 38 i £ 5 = 08 1E 2O )iz 1 =
A AR 15 AR AL B 5

2RI BRAHAL. 23 ilis FH 7 2 X R0 8 e Xt
R T B A8 AH AL 2 A 7 15 AR BB BB A AL 5

3) 3R 4 X AH A . 38 A B AR AH A AN =X (5) Bif 28 S Uk
UR s 2 45 38 3 A 25 A 467 1 3K (6) 3R T4 o A 57 18 5

)X R G AT bR A2 AR U A AN R = R A B
KARZIF=GEEE. K 8D () NFIFI Tk i) =4k &
L 5 S PR R 43 AT A .

TR PR T R A AR R 4
PR 1, TAEME /58 5 mm,10 mm,20 mm,25 mm
Ry bR E RS T . D R, A S R AR S 4
MRS 1k BRAT AL AR A o 1T X AH A JR I L AR 4 X R 2%
QAR 324205 8.6 0.7 M 8 LHBIEL. W
T 7 O R AT = 2 A S5 A 0 e B O AR R 2 e n

1 WHA

Table 1 Symmetric method

Level 1 Level 2 Level 3 Level 4

Threesteps/mm 0.042 2 0.058 1 0.0559 0.0637
Four steps/mm 0.053 4 0.048 1 0.049 2 0.066 5
Five steps/mm 0.061 4 0.041 3 0.044 3 0.054 5
Six steps/mm  0.040 1 0.0355 0.047 6 0.060 8

Seven steps/mm 0. 040 7 0.0359 0.047 6 0.070 9
Eight steps/mm 0.041 7 0.044 0 0.056 6 0.061 8

*2 KK
Table 2 Asymmetric method

Level 1 Level 2 Level 3 Level 4

Three steps/mm 0.042 2 0.058 0 0.0559 0.065 7
Four steps/mm 0.050 1 0.046 1 0.049 2 0.066 5
Five steps/mm 0.061 4 0.043 0 0.044 3 0.054 5
Six steps/mm 0.040 1 0.038 5 0.047 6 0.061 0

Seven steps/mm 0.040 7 0.0359 0.049 3 0.071 1
Eight steps/mm 0.043 1 0.047 9 0.056 6 0.062 2
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