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Abstract

Deep learning - based DIC methods trained on synthetic speckle data often suffer performance
degradation on real experimental environments due to the domain gap. This study proposes a
self-supervised fine-tuning framework based on Deep DIC, introducing a strain consistency loss that
enforces agreement between StrainNet predictions and numerically differentiated strains from
DisplacementNet. Quantitative evaluation on 1,094 real tensile test images shows that the proposed
method reduces MAE from 14.9% to 2.85% and RMSE from 16.52% to 3.42%, achieving a correlation
coefficient of 09917 against ZEISS commercial software, demonstrating that strain consistency
constraint effectively mitigates the synthetic-to-real domain gap.
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