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Experimental Verification of a Hypothesis in Archaeology
Based on the 3-dimensional Digital Terrain Data

TUNEKAZU KATOt and KAZUMASA OZAWA't

Geographical data are very important in archaeological study. Most of the geographical
data which have been recorded so for include positions of sites and remains. These have been
represented by characters, texts or two-dimensional distribution maps. Three-dimensional
geographical data have never been introduced because they need a huge amount of memory
space and computing time. In recent days, technical environment for geographical information
system (GIS) have rapidly been improved and three-dimensional geographical data can easily
be obtained, so that we can introduce them into archaeological study. This paper presents
an experimental verification of a hypothesis in archaeology by use of the three-dimensional
geographical data. The hypothesis is that the hill-forts were built for ancient beacon telecom-
munication. These sites lived between the Middle Yayoi Period and the Late Yayoi Period
(100AD-300AD). We built a terrain space in computer, in which our experiment has been
done for evaluating visibilities between sites. Although our experiment can not directly pro-
vide a proof of the hypothesis, it has indicated that GIS will be a useful tool to support a
type of model-based reasoning in archaeology.
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Fig. 1 Visibility network over the ancient hill-forts
estimated by a field experiment.

57 4= VFEBRFEEBENTVEY, 2RI,
M1k BWHEAY T -2 L CELOHLAT
w5,

2.2 /OYRIERFIEROBRIEOELRSEH

AR CTHRABIRHEOKRIE L X, EIT/ 0 @E
HHETH o7 ENTH Y, SR EEIBIERR
TholerE I PTEEw. $4be, [Kic/
BERRPRITON TR 51T, 2 0V BENTEE
P EBEEL L) T 230THE. THLEERT
DBEETREMIL, BB TRES A2PErCHESR
. HEK, HERERPIRBEO BB 272 IR L
bOTIZ R, Mg, RKHICHT 2 1 o0EE (+
DEE) 252 5b0ITE R, J UL EEOTE
HOBRBHWTICIE, EHFHRIESVLETHS .
KROY I2b—va vt X AKEE, 2 EEE
SZEMBER (THE) 2E2BBNEEOEFEDOHE
FHELTITbNE, tThbb, $TCO 2EHOEL
I L THERTHEIE ) 2OHELZITS. ZOH
BILELT =513, BFOMEBEBR (BE - £5)
EEDNBOERE, 2 BHME &S THEBEO EEH
HIZBU 2 EEES LU 20 SICRIET 2 BBEOES
HTH5.

2.3 SHMEERYT - %

R RVEERNCBE T A RN, X)) 0 [H



842 QR UE LSS

N
2 (i

X i
-

%

%k'\Aaixa
™ :/,:\ '} s x
s

BUES] 5 (B w4 MUGHD RS | BEA] AAE

B oE | SRHATE

W OB 0| HE®N OEV#R) vg ] wml HEEE (B VRR) lv

AW LAY

® & 230m (K & 180m  [m w| um

28« BH | RBUOM20m OGN EFES SIUBICHT TLE.

X

"EGO

HRLBY

R

HEWEL | jmacRRIBN

TO%R

% " KW= T 28t ) 1963 )

ERAR MARHEARSROMERS ) MERKE 1961
frRERE | ® B - MIEN [mas] &7
Afgaet S99

B2 EHEEKEN - HIAIRD (B ($8Il) bk o KIS

#il)
Fig. 2 An example of the data list of a hill-fort site.
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Table 1 List of data items of a hill-fort site.
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Fig. 3 The grid structure of the digital terrain model.
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Fig. 4 Flow chart of the process for visibility
examination between sites.
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Fig. 12 Difference between the two networks given by the

field experiment and by our examination.
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