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Improved PGC-Arctan phase demodulation algorithm based on

complementary differential multiplication
ZHANG Peihan, LOU Yingtian, YAN Liping
(Nanometer Measurement Laboratory, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to eliminate the effect of the fluctuations of carrier phase delay and phase
modulation depth on the phase demodulation result of phase generated carrier (PGC), an improved PGC-
Arctan phase demodulation algorithm based on complementary differential multiplication is proposed. By
constructing a pair of orthogonal square signals with the same coefficient and the phase to be measured,
phase demodulation results which are not affected by carrier phase delay and phase modulation depth are
obtained through division, extraction of root and arctangent operations, thereby reducing the nonlinear
error of the phase demodulation results and making the demodulation results have higher SINAD and
smaller total harmonic distortion. The implementation process of this algorithm is theoretically analyzed
and deduced, and an algorithm simulation experiment based on Matlab and a displacement measurement
experiment based on sinusoidal phase modulated interferometer are conducted. The experimental results
show that under different carrier phase delays and phase demodulation depths, the SINAD of the
demodulation result is always higher than 41. 50 dB, the total harmonic distortion is lower than 0. 79%.
Thus, this algorithm can effectively lower the nonlinear error of PGC phase demodulation and realize the
precise displacement measurement of sinusoidal phase modulation interferometer.
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