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Study of Phase Shifting Extraction Algorithm Using Two Random
Phase Shifting Fringe Patterns
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Abstract Due to the effect of the noise or the nonlinear response of detector, the intensity of the light intensity of
the actual stripes taken by the optical 3D profilometry device has the characteristics of nonsinusoidal distribution,
which leads to the problem of computational instability in the application of the existing random phase shift
extraction algorithm in the application. A phase shift extraction method of two random temporal phase shifting
fringe patterns is proposed. Firstly, the proposed method deals with the fringe patterns based on Gram-Schmidt
orthonormalization method. Then a phase shift extraction algorithm based on matrix norm is developed. At last the
two step phase shifting algorithm is applied to get the measurement phase. Because of the use of inverse tangent
function in solving the phase shift, the proposed method is not sensitive to the nonsinusoidal fringe pattern, and has
the characteristics of reliable solution and easy application. The experimental results show that the proposed method
has high precision and fast speed, which is superior to the existing typical algorithms.
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Fig. 1 Two simulated phase shifting fringe patterns
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Fig. 2 Simulation results. (a) Phase shifts obtained by proposed method; (b) error of proposed method; (c¢) phase
shifts obtained by TGS algorithm; (d) error of TGS algorithm; (e) error of proposed method, TEE algorithm
and TGS algorithm while the phase shift is 0.6 rad; (f) RMSE of proposed method, TEE algorithm

and TGS algorithm while the phase shift range is 0.1-1.1 rad
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Fig. 3 Two real fringe patterns
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Fig. 5 Reconstructed wrapped phases obtained by (a) GS method, (b) TEE method, (c¢) proposed method
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