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Fig. 5 Restoration procedure of bronze fitting (2)
(1) 2-dimensional data  (2) 3-dimensional data
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Fig. 6 Data for restoration of a horn
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Photo. 4 Mold for restoration article of bronze fitting
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Photo. 5 Restoration article of bronze fitting @
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Photo. 6 Comparison of detailed shape of horn
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Photo. 7 Round eave tile of simple lotus petal design
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Photo. 8 Restoration article of eave tile (ABS resin)
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Photo. 9 Head of Bodhisattva
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Fig. 15 Flow of measurement/restoration procedure of old coin
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Fig. 16 Shape measurement result of old coin by optical non-contacting

measurement machine
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Fig. 18 Restoration procedure of old coin
(1) Creation of reversal data
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(2) Cut-off data for restoration
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(3) Restoration by data coupling
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Photo. 14 Comparison of non-damaged article and restoration article

(1) Duplicate article of non-damaged coin  (2) Restoration article of damaged coin
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As many relics excavated from the sites are damaged, it is needed to restore them to their origi-
nal shapes for their conservation and exhibition. Although restoring works are carried out by the
skilled technicians, there is still much possibility of damaging relics. By the progress of a recent
computer technology, it has become able to measure the precise 3-dimensional shapes of relics
with the 3-dimensional measuring technology.

In this research, in order to build up a conservation and restoration system with 3-dimensional
digital data of relics, several relics were chosen : a bronze fitting of arabesque pattern, a round
eave tile of simple lotus petal design and a head of Bodhisattva owned by Ryukoku University,
and a replica of Fuhon coin sold at the Mint Bureau in Osaka.

We aimed at building up a series of systems that is composed of the measurement/conserva-
tion of the 3-dimensional relics shape with measuring machines, the restoration of damaged por-
tions with 3-dimensional digital models, and the making of the restoration article with NC
(Numerical Control) machines and a molding machine.

By this system, the difficulty of digital restoration caused by the data quantity and processing
time was decreased to some degree, and the precise restoration has come to be made. Also the pos-
sibility of damaging the relics after excavation will be decreased, because the restoration process

can be checked without actual relics.
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