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Development of the Technique for Multi-angle Image Capturing and Rollout
Image Composition of Maki-e Fountain Pens Collection
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Development of the Technique for Multi-angle Image Capturing and
Rollout Image Composition of Maki-e Fountain Pens Collection

SUZUKI Takuzi

The National Museum of Japanese History (NMJH) held a special exhibition “Fountain Pens:
Their History and Art in Japan” from Tuesday March 8 to Sunday May 8, 2016. In preparation for this
exhibition, we took pictures of 58 maki-e fountain pens, including 43 pens in the possession of the
NMJH, from all angles to compose their rollout images. This paper describes the technology devel-
oped to acquire multi-angle images of fountain pens and compose their rollout images in a quality high
enough to be used for pictorial records while preventing damage to the original materials as much as
possible. By using the principle of the slit camera, we developed a special jig to rotate a pen at a set
angle for each photograph to acquire multi-angle images. In order to compose a rollout image from
the multi-angle images, we discussed about distortion between the real object and its rollout image at
each rotation angle. A rollout image with distortion at the micrometer (um) level could be composed
from a set of images taken at every five degrees of rotation. However, a simple composition of the slit
images each of which is extracted from the multi-angle images could result in a rollout image with gap
and overlaps, because fountain pens were not uniform in thickness, and the width of the slit images
are not always in proportion to the rotation angle. Therefore, we measured the thickness of each pen
through image analysis and corrected the images to acquire images of the same width at each rotation
angle. As a result, we could produce rollout images without gaps or overlaps. Another problem was
that image analysis could not accurately measure the radius of a pen with something projecting from
it, such as a clip. Binary images including the area of the projection are used to solve this problem.
The technology to compose rollout images described in this paper can contribute to the digitization of

similar materials.

Key words: Maki-e fountain pens, multi-angle images, rollout images, image processing, digitized

materials
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