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Phase unwrapping method based on dual-frequency heterodyne

combined with phase encoding
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Abstract: In order to complete phase unwrapping with a heterodyne of high frequency fringe and achieve
high accuracy measurement, a phase unwrapping method of dual frequency heterodyne combined with
phase coding was proposed. Firstly, two wrapping phases were obtained by two sinusoidal stripes, and
one heterodyne phase was obtained by heterodyne processing; Secondly, the phase coding fringe was used
to obtain the fringe order, and the heterodyne phase was unwrapped by fringe order; Finally, the two
wrapping phases were unwrapped by continuous heterodyne phases, and the phase information of the
object was obtained by using the continuous phase of the highest frequency. The experimental results
show that the RMS error of the measurement is 0.038 mm. The period of dual-frequency heterodyne
synthesis did not need to cover the whole field of view, thus breaking the limitation of frequency
selection in traditional dual-frequency heterodyne method, which could be used for high accuracy
measurement with higher frequency fringes. High frequency fringe can be used for high accuracy
measurement even if there is error of phase principal value.
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Fig.1 Schematic diagram of test device
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Fig.2 (a) Sinusoidal fringe patterns with a period of 64; (b) sinusoidal fringe patterns with a period of 56; (c) phase coded fringe
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Fig.3 Part of the picture taken during the measurement
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Fig.4 (a) Wrapped phase ¢,; (b) wrapped phase ¢,; (c) stair phase ¢,; (d) heterodyne phase ¢,
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Tab.1 Measured height and actual height of
standard ladder

Real height/mm Absolute error/mm RMS/mm
9.998 0.033 0.031
20.013 0.039 0.034
30.014 0.040 0.036
39.986 0.042 0.038
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