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The object challenges presented by cultural heritage materials can serve as catalysts for the development 

of novel characterization techniques. Generally, these objects are delicate, often with insufficient 

historical documentation, and are characterized by complex heterogeneous material systems. Because 

these objects require non-destructive and non-contact characterization methods, most analyses are 

limited to surface investigations only, rendering information about structural and geometric properties 

unobtainable. Further constraints on characterization techniques are imposed by restricted exposure to 

light to prevent degradation of the object surface. Additionally, many objects must be analyzed in situ, 

producing further complications for instrumentation design.  

 

These challenges are not unique to cultural heritage; the need for non-invasive analyses of delicate 

samples, for example, is a well-known criterion in biomedical research. Indeed, there is the potential for 

a rich exchange of instrumentation and methodology between cultural heritage and the biomedical 

sciences. One such adaptation of a biomedical technique, optical coherence tomography (OCT), which 

was developed nearly thirty years ago and is virtually ubiquitous in ophthalmology today [1], has been 

successfully applied to cultural heritage investigations [2-4]. 

 

Optical coherence tomography is a low-coherence broadband interferometric technique that provides 

interfaces within the sample produce an interference signal only when the distance traveled in the 

reference arm and sample arms is of similar length. In ophthalmology, it is used to image the retina and 

is often referred to as the optical equivalent of ultrasound. This is a useful analogy for understanding the 

technique: the data it produces are virtual cross-sections of structural information. OCT is flexible and 

well-suited for a range of sample environments. OCT designs utilize sources ranging from visible light 

to near-infrared wavelengths and are able to image samples in situ and through turbid media. Most 

importantly, OCT is a non-invasive, non-contact, and non-destructive technique; requires little time per 

scan; and uses very low levels of light, making it suitable for analyses of cultural objects.  

 

This work presents a lab-built OCT system specifically designed for the analysis of paintings. A key 

consideration in adapting this technique is the need for a suitable wavelength range in which paint 

media, rather than biological tissues, are transparent, while good imaging depth and axial resolution are 

maintained. Additionally, while high acquisition speed is paramount for subjects in vivo, museum 

objects can be analyzed over reasonably long periods.  

 




