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Summary

Many mountain castles that were built from the 15th century to the 16th century remain in Nara.
Tsubai Castle in Heguri-cho is one of them. The building has already disappeared, but the moat and the
areas enclosed by earthen walls still remain. However, not many of them have been restored or pro-
tected yet. Therefore, there is an urgent need to digitize them because they are at risk of being lost. This
paper describes the result of digitizing the excavated castle using two methods, and the exhibition held
in Heguri-cho.

Regarding the digitization of the excavated castle, one method measured the castle using a 3 D scan-
ning device based on the Time of Flight (TOF) technique, and the other measured the castle using se-
quential images acquired from a camera. The method of using the 3 D scanning device has very high
accuracy, while it takes a good amount of time to measure. Meanwhile, the method of using a camera is
less accurate than the 3 D scanning device, while it takes almost no time.

Regarding the exhibition, three exhibits were on display. The first exhibit displayed the topography of
the mountain with the castle printed by a 3 D printer. This topography used data measured by airborne
laser measurement. The second exhibit displayed the topography of the mountain using a projector, a
camera, and AR (Augmented Reality) techniques, and the focal point of this exhibit was a combina-
tion of the topography data and live-action images in real time for visitors. The third exhibit displayed a
partial restoration of the castle using two cameras, HMD (Head Mounted Display), and AR techniques.
The focal point of this exhibit was a stereoscopic combination of the restored castle and live-action im-

ages in real time for visitors with HMD.

[Key words] 3 D Laser measurement, Image measurement, Augmented Reality
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