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Abstract: Digital speckle pattern interferometry (DSPI) is a real-time, whole-field, and non-contact opti-
cal measurement method that has been widely applied in the field of non-destructive testing. However, the
original phase maps obtained from DSPI measurements are often corrupted by speckle noise, which can
compromise the accuracy and reliability of the subsequent phase unwrapping process. Therefore, there is a
pressing need for an adaptive filtering method that can improve filtering performance and enhance the appli-
cability of DSPI in complex application scenarios. In this paper, we propose an adaptive path-seeking fil-
tering method for speckle fringes. The method first employs YOLOvS to automatically identify and locate
speckle fringe regions, reducing the calculation of invalid areas. Then, combined with the peak feature
analysis, the optimal sampling path is dynamically planned to enhance the characterization of complex
fringe structures. Finally, a local variance entropy (LVE) evaluation model is established based on B-

spline fitting, enabling quantitative assessment of filtering smoothness while effectively preserving critical
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phase jump information. Experimental results show that the proposed method exhibits excellent filtering

performance and automation capabilities across various scenarios, providing reliable support for the engi-

neering applications of DSPI.

Key words: digital speckle pattern interferometry; filtering evaluation; automatic filtering judgment;

adaptive path-seeking
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