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Simulating Natural Light Incidence inside Fugoppe Cave by using 3D Measurement Data

Tomohito MASUDA*! Yosuke YAMADA*? Nobuaki KUCHITSU*3 Katsushi IKEUCHI**

Abstract — Archaeologists consider that ancient painters and sculptors worked inside
the caves with an artificial light such as a torch. On the other hand, little accumulations
of soot, a side effect of the use of torches, are observed in Fugoppe cave; we consider
that there is a possibility of the use of natural sun light for sculpting. In order to verify
enough existence of natural light from the entrance of the cave to work, we simulated
how natural light illuminate inside walls of Fuggopp cave using its 3D model obtained
from our modeling system, and examine the possibility that ancient sculptors work under

natural illumination in Fuggope cave.
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Fig.1 Inside and outside the observation
room of the Fugoppe Cave.

02 00O00O0OOODOODOO
Fig.2 Carvings inside the Fugoppe Cave.
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Fig.3 Alignment. Alignment can restore the
relative position and posture between
each corresponding pair of range im-
ages as shown in the lower illustration.
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Fig.4 Merging. Merging can integrate mul-
tiple aligned images (left side) into the
single image (right side).
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Fig.5 Voxel division by octree. Octree pro-
vides the effective merging because
voxel division is adaptively performed
only where the object surfaces exist.
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Fig.6 Acquired whole shape.
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Fig.7 Color images used as the texture.

08 O0DbObOOODbOoOooOoboooboo
Fig.8 Acquired whole shape with texture.
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09 0000 xzyOODOOODOODOO
Fig.9 Registration of the ground surface into
the xy-plane.

010 oOopooooooog
Fig.10 Registration of the direction of the
cave.
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011 D0DODDOOD
Fig. 11 Ecliptic according to the season and
the time.
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Fig.12 Simulation result on the winter sol-
stice.
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Fig.13 Simulation result on the spring/fall
equinox.

gbobobooooooooboobobobobo

-

AM 500 —H AM-8:00 =~/

-~

=y

~ AM 6:00 e AMtQ,ﬁG"’-“—\FgN

L1

L g
AM-7:00  —H_y

014 0000000000000 D00000
gobooobooooboboboogo
O0o00o0o0ooOooooos5000 10
0000 100000000000000
gooobooooboooobbogoo
ooooooooo

Fig.14 Simulation result on the summer sol-
stice.
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Fig. 15 Simulation result on the summer sol-
stice with a man standing against the
south wall.
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Fig.16 Simulation result on the summer sol-
stice with a man standing against the
west wall.
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