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Noise—Resistant Phase-Difference—-Based Row—Column Phase Unwrapping Algorithm
Zhiwei Wu
College of Information Science & Technology

Haiqin Xu

[Abstract] The row—column phase unwrapping algorithm serves as a critical step in optical phase measurement,
aiming to eliminate the 21 periodicity jumps induced by the arctangent function in wrapped phase maps and
reconstruct the true continuous phase distribution. Although computationally efficient, this method exhibits
significant limitations in practical applications: when noise interference or local phase discontinuities exist in the
phase map, errors along a single row or column direction accumulate and propagate along the unwrapping path,
resulting in strip—shaped phase artifacts that span the entire image, known as the "streaking phenomenon." To
address these challenges, this paper proposes a phase—difference—based row—column phase unwrapping algorithm.
The methodology involves three key steps: First, a phase difference matrix between adjacent columns is
constructed to detect abrupt phase jump intervals. Second, adaptive 2n—integer—multiple phase compensation is
applied to the identified jump regions to eliminate discontinuities. Finally, localized noise points are suppressed
through smoothing processing to further enhance robustness. Experimental results demonstrate that the proposed
algorithm significantly improves noise resistance while maintaining computational efficiency, effectively mitigating
the "streaking phenomenon." This advancement provides a reliable solution for phase unwrapping in complex
noise—laden environments, such as industrial inspection and dynamic optical measurement systems.
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