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Abstract

An open-source, MATLAB-based Digital Image Correlation (DIC) software, Ncorr, has been applied for the first time to characterise the deformation
response of two types of hygroscopic heritage materials following exposure to elevated humidity and subsequent desiccation. The preliminary results
demonstrate DIC reliably captures the quantitative, full-field deformation of paper and canvas during the drying process: Humidified paper shows shrinkage
upon drying, and the effect of the wood frame is evident on the mounted canvas. These findings confirm the methodological soundness of the approach,
indicating its applicability for real-world preservation purposes, such as assessing the mechanical stability of hydroscopic materials subjected to
environmental fluctuations.

Introduction Methods

Mechanical stability in heritage science is studied through a
multidisciplinary approach that integrates materials science,
engineering, conservation, and advanced diagnostics to assess and

Digital Image Correlation (DIC) is a non-contact optical technique
that tracks the movement of a speckle pattern applied to a material’'s
surface. By comparing digital images taken before and during

preserve the structural integrity of cultural assets. Key strategies and deformation, it calculates full-field displacement and strain with high
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Discussion

These results not only confirm the methodological strength of digital image
correlation (DIC) in capturing paper’s response to environmental conditions but
also demonstrate its potential for assessing the long-term mechanical impact of
conservation treatments, some of which may inadvertently stress artefacts. By
enabling evidence-based monitoring of deformation, DIC supports improved
preservation strategies and informs environmental guidelines, thereby Exx Exy Eyy
contributing to the sustainable care of cultural heritage.
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