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This presentation included a brief history of “Monitoring for Changes” in photographic materials, motion picture films, 

documents and manuscripts, paintings, watercolors, and other cultural heritage materials of historical importance. 

High-resolution multispectral imaging provides periodic full-image area, non-destructive and zero-contact monitoring over 
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both short and very long periods of time of cultural heritage materials, including photographs, paintings, fabrics, 

documents, books, tapestries, and other works of artistic and historic importance with very large data sets consisting of up 

to ten thousand or more discrete colorimetric data points for the short-term and long-term monitoring of full-tonal-scale, 

generally nonlinear, colorimetric changes (including in the UV and IR regions), in a fully time-integrated manner, that may 

take place over time in the full image area and in the support material (front and back).  Multispectral imaging can 

accurately monitor rates of degradation of optical brightening agents (OBAs) and can quantify gradual yellowish or other 

stain formation in photographs, including albumen prints, polyethylene coated (RC) papers, and other materials. 

Multispectral imaging provides the ability to monitor glazed works periodically during exhibition without the 

necessity of removing glass or plastic sheets from their frames while the works remain on the wall.  Likewise, works 

housed in anoxic frames may be monitored over the long term without opening the frames.  Irregularities in image 

deterioration and/or staining brought about by localized variations with photographic materials and their chemical 

processing, washing, contamination during drying, or as a result of selenium, sepia, gold, or other chemical toning 

treatments, coating and varnish layers, laminates, and other steps employed in the creation and finishing of the work, 

integrated with the inevitably non-uniform contact with mounting, framing, and storage materials over time, and the effects 

of exposure to non-uniform lighting, environmental and “micro-climate” temperature and relative humidity conditions, can 

be assessed and compared over long periods of time in all areas of an image – including within very small image details. 

Representative times currently required for a MegaVision camera-based high-resolution capture of an object are: 

1 minute and 16 seconds for 16 sequential image captures with 16 different waveband illuminants (with no filter wheel 

captures), with an integrated lux exposure of 0.12 lux/hour (equivalent to <10 seconds of display at 50 lux), and 3 minutes 

and 15 seconds for 26 sequential image captures with 26 different waveband illuminants (capture time includes 10 filter 

wheel captures for a more comprehensive OBA degradation analysis), with an integrated lux exposure of 0.33 lux hour 
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(equivalent to <1 minute of display at 50 lux). 

High-resolution multispectral camera captures provide extremely accurate color images that are superior to RGB 

captures.  These images can be used to automatically generate lower resolution RGB images for cataloging, websites, 

publications, posters, and other uses.  These high-resolution images can also readily be used to make color-accurate 

facsimile prints for exhibitions and study.  Multispectral imaging employed as a routine part of the acquisition and 

accessioning process provides a “time-zero” set of high-resolution spectral data for every object that can then be used for 

very-long-term monitoring. 

This presentation considered the formidable technical challenges of very-long-term monitoring in the context of the 

now more than 2,000-year-old Dead Sea Scrolls in Israel, and the ongoing programs to systematically multispectrally 

capture each scroll and scroll fragment, monitor, and to preserve the delicate parchment scrolls and scroll fragments.  

During the coming hundreds or many thousands of years into the future, every single part of a multispectral 

imaging system and the associated computers, software and data storage systems, calibration targets – and 

our understanding of color science itself – will repeatedly become obsolete and must be replaced with new 

systems.  Strategies that will ensure a continued high degree of accuracy relative to the original measurements are 

proposed. 

Without a comprehensive multispectral monitoring program, conservators and other institutional caretakers will have 

little or no quantitative data concerning what has actually been happening to their collections as they age over time, and with 

the understanding that comes with that, quantitative information of how degradation may be slowed or halted by changes in 

display and loan policies, by the use of humidity-controlled refrigerated and sub-zero freezer preservation, and by other 

means yet to be developed. 
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research.com/WIR_Reference_Collection/The_Wilhelm_Analog_and_Digital_Color_Print_Materials_Reference_Coll

ection_1971_to_2025_v26_(2025-02-01).pdf 
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