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Second derivative spectrum analysis of dyed textiles for non-destructive,
non-contact dye identification
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Non-destructive analysis of dyed textiles using hyperspectral cameras was
studied.The analysis involved acquiring second-order differential spectra of the visible reflection
spectra of dyed fabrics with a hyperspectral camera and matching them with a large amount of
reference data.Spectra obtained with hyperspectral cameras were noisy.Derivative spectra amplify
noise, so the accuracy of dull-coloured dye differentiation was poor.Vivid colours such as red and
purple were shown to have the potential to differentiate.Elemental analysis by X-ray fluorescence
analysis in combination with microscopic analysis provided useful information for differentiation.A
new method of analysing spectra using Gaussian functions was also discussed.These findings were used

to analyse dyed textiles before the early 20th century.
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Fig.2 Second derivative spectra of dyed silk fabrics with Lithospermum erythrorhizon.
(Measurements with hyperspectral cameras.)
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Fig. 3 Comparison between natural (N) and synthetic (S) indigo after interpolation.
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