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Pels and pixels used indiscrimately?
We expected the colour accuracy to be lower than spectrophotometry, but we felt that the ability to detect colour change anywhere on the surface was more important. With spot techniques, such as spectrophotometry, it's it is only possible to measure the colour at a limited number of points on the surface of the painting. This means that measurement sites have to be selected very carefully: one has you have to decide now at the outset which areas of the painting you expect are expected to change colour in during the next 20 years; not an easy problem. Imaging techniques avoid this difficulty by simply measuring the entire surface.

At the time it seemed that the major question mark over digital imaging was whether its spatial resolution would be sufficient. From the point of view of a photographer, to replace a standard 10" x 8" transparency film resolving 40 lines pairs per millimetre would require an image of around 16k x 20k pels. From the point of view of a conservator, the smallest feature of a painting that you might reasonably want to record is the pattern of cracks (cracquelure) in the surface layers of paint. Examinations of X-radiographs showed that cracks measuring around 0.1 mm are typical, therefore a resolution of 20 pels per millimetre on the surface of the painting is required. For a 1m by 1m painting, 20 pels/mm corresponds to 20k x 20k pels. This was far higher than any imaging device available in 1989.

Another difficult question was the format to be used for storing colour information. We needed to be certain that our measurements would be useful in 5 or even 20 years time, when our successors would need to compare our readings against their own, almost certainly made with very different equipment. The ideal would be to store reflectance spectra but until recently CIE Lab [3] values were stored. Ideally, one would store spectral information, but to allow straightforward colour comparisons to be made using a standard system, all the colour data have been converted into CIELab coordinates [3].
Partners at ENST (Ecole Nationale Supérieure des Télécommunications, Paris) carried out simulations using the spectra of known pigments to define an ideal set of 7 filters for imaging paintings. Unfortunately these ideal theoretical filters were not practical or affordable, so as a second choice we selected seven broad-band Gaussian filters with peak transmittances at 400 to 700nm in 50nm intervals and a band width at half maximum transmittance of 70nm. Simulations showed that this Gaussian filter set was only slightly worse than the ideal set. Not sure it was seven in the ENST set 

A. Software design

1) Calibration targets 

2) Painting acquisition

Are the sections on Calibration targets and Painting aqusition sub-sections of Software design? Should these not be lettered headings (When I deleted text the heading for Software design changed from A to B of course -- doh) n matrix K:

5.4 Superposition of images

[should be 'D'?]
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5.5 Visualisation of colour change 
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