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Real time phase calculation of phase shifted structured light based
on one-dimensional look-up table

Ying Songlin',  Hu Dan’,  Liu Kai'
(1. College of Electrical Engineering, Sichuan University, Chengdu 610065, China;
2. Chengdu Institute of Product Quality Inspection, Chengdu 610199, China)

Abstract: We propose a fast phase decoding algorithm based on a one-dimensional look-up table. Firstly,
according to the property of the arctangent function in the phase calculation formula, the phase relationship between
the four quadrants is obtained. A linear function is used to map the coordinate points in the first quadrant to a discrete
integer interval, and a one-dimensional look-up table of phases is established in advance by combining the interval
with the linear function. In the process of phase calculation, firstly, the index of the one-dimensional look-up table is
calculated by using relevant information to directly obtain the phase value, and then the phase value is adjusted by the
linear interpolation method and phase relationship to obtain the final real phase. Experiments have verified the
effectiveness of the proposed algorithm. Compared with the traditional phase calculation method, the proposed method
can improve the speed by 3.97 times, 1.29 times compared with the traditional polynomial approximation algorithm,
and 1.20 times compared with the traditional one-dimensional look-up table algorithm.
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Fig.3 Influence of parameter a and parameter b on phase accuracy
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Table2 Comparison of phase calculation speed of each algorithm

step Eq(2) Eq(16) in Ref [14] Ly(8) L(12)
speed 189.92 fps 585.80 fps 619.84 fps 754.83 fps

N improvement - 3.08x% 3.26x% 3.97%
speed 166.13 fps 462.63 fps 493.83 fps 588.49 fps

N improvement - 2.78x% 2.97x 3.54x%
N-16 speed 50.06 fps 54.08 fps 57.32 fps 59.02 fps

improvement - 1.08% 1.15% 1.18x%
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Table 3 Calculation time of arctangent value by each algorithm

method Eq(2) Eq(19) in Ref [14] Ly(8) L,(12)
time 17.08 ns 3.20 ns 2.75ns 2.31ns
improvement - 5.34x 6.21x 7.39x
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Fig. 4 Phase error comparison of the algorithms
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based on the phase calculated by traditional formula based on the phase calculated in the look-up table (12)
Fig.5 Target 3D reconstruction results
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