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Abstract: In phase-shifting profilometry, the non-standard phase-shifting profilometry combined with the
temporal phase unwrapping algorithm requires fewer fringe patterns, thereby achieving higher measurement
efficiency. Since fringe frequency significantly affects measurement accuracy, we analyze phase errors in the
temporal phase unwrapping of the non-standard phase-shifting profilometry and further evaluates its reliabil-
ity. It was found that the reliability of phase unwrapping is closely related to the allocation of fringe frequen-
cies. Consequently, we propose an optimal fringe frequency allocation strategy. Based on this strategy, we
conduct comparative experiments on different frequency combinations of non-standard phase-shifting pro-
filometry. Then the experimental results show that compared with the non-optimal frequency combinations of
the 31 +2/, 2113 heterodyne algorithm, the average error rate of the frequency combination proposed in this
paper is reduced by 62.96%; compared with the non-optimal frequency combinations of the 2f+2f,+3f hier-
archical algorithm, the average error rate of the frequency combination proposed in this paper is reduced by
49.23%.
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Fig. 4 Comparison of reconstruction results based on 3f;+2f,+2f;; heterodyne TPU. (a) 3f;,+2fn, 2/ and {f,,=153, fi,=148,
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fis=114}; (g) cross-sectional comparison (line 600); (h) an enlarged view of (g)
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