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Novel branch cuts’ placement based on the outline of the modulation
in phase unwrapping

HUANG Zhen-fen, ZHANG Qi-can ,HOU Zhi-ling
( Department of Opto-electronics Science and Technology , Sichuan University , Chengdu 610064 , China )

Abstract: In order to retrieve the nature phase of the tested objects in optical three dimensional sensing based on phase
measuring profilometry ,a new phase unwrapping method, which connects the residue pairs by branch cuts based on the outline of
modulation of the measured object,was presented. The new algorithm employs Laplacian edge detection to extract the outline of
modulation, used to guide the branch cuts setting. Then,adopting diamond phase-unwrapping algorithm, the wrapped phase of the
measured object can be retrieved accurately. The experimental results show that this new method , combining with the advantages of
the reliability of modulation and the rapidity of branch cut algorithm, can effectively remain the accuracy of the measurement and

fast retrieve the nature phase of the tested objects Uinder the condition of a steep-shape. It is three times faster than the reliability-

guided phase unwrapping algorithm.
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Fig.2 Experimental on a cal model

a—wrapped phase of a cat model b—modulation map c—phase unwrapping result by means of reliability-guided phase unwrapping algorithm d—branch

cuts by means of Goldstein algorithm e—phase unwrapping result by means of Goldstein algorithm
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Fig.3 Proposed algorithm
a—outline of the modulation extracted by means of Laplacian and setling
threshold  b—outline of the cat face ¢—branch cut by means of the pro-
posed algorithm  d—phase unwrapping result by means of the proposed al-

gorithm
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Fig.4 Comparison of pari( bottom right corner) of results hased on the pro-
posed algorithm and reliability-guided phase unwrapping algorithm
a—phase unwrapping result by means of reliability-guided phase un-
wrapping algorithm  h—phase unwrapping result by means of the
proposed algorithm
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