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Evaluation of Coloring Materials and Usage Methods
in an Illustrated Book on Natural History Using
a Hyperspectral Camera

CHI Chih lien, AKIYAMA Junko, INUZUKA Masahide,
TERASHIMA Kai and TAKAGI Keiko ™

Reflectance spectroscopy is one of the scientific methods used to analyze cultural heritage
materials, identifying materials by comparing the reflected spectra of the analysis subject with
known materials. Previously, point analysis predominated, requiring caution in determining
whether information obtained from specific points represented the entirety. However, today,
by using a hyperspectral camera, it is possible to record the reflectance spectrum data for each
pixel and to simultaneously obtain two-dimensional positional information and reflectance
spectrum information. Furthermore, by using analytical methods such as linear discriminant
analysis, it is possible to generate mapping images that show the distribution of similar
reflectance spectra.

In the present study, the reflectance spectrum data of an illustration from I/lustrated Book
on Natural History was obtained by the hyperspectral camera and analyzed. The book, which
depicts fish, birds, and plants in fine and colorful detail, was produced in the middle of the Edo
period and in the possession of the Takamatsu Matsudaira family. This study focused on the
coloring materials used in the leaves and flowers of the plant-illustration titled “Kiyauchisa,”
compared the data from a hyperspectral camera and the reflectance spectra obtained from
sample boards made from known coloring materials, and examined the coloring materials used
in the work and their planar spread using mapping images generated by linear discriminant
analysis.

As aresult, it is estimated that indigo and yellow dyes were used in the green parts of the
leaves, indigo was used in the blue hues of the flowers, and indigo and enji were used as the
main coloring materials in the purple parts of the petals. In addition, there is a possibility that
white pigments were also used on the back of the leaves and the petals. From the mapping
images created using linear discriminant analysis, it was possible to evaluate the planar
distribution of the materials inferred from the color expression of the work and the
characteristics of the reflectance spectrum. In the future, the same method will be applied to
other works of the Takamatsu Matsudaira family’s I/lustrated Book on Natural History, and the
relationship between the expression of various color combinations and the materials used will
be explored.

*The Kagawa Museum



