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FE-EERE - HIRO 3DEF LD EEIAR

ER @—-x &I OB, ®E ERe

Automatic Generation of a 3D Model of an Ancient Castle in Fujian, China
Kenichi Sugihara*, Zhenjiang Shen**, Xiaoruy Tang***, Takahiro Murase™****

Abstract: In this study, we focus on the automatic generation of architectural structures with curved roofs, which
are commonly found in many temples and castles in Japan and China. It is said that, at the time, such curved roofs
were constructed by master carpenters using the catenary curve formed by hanging a string as a reference. In
previous studies, curved roofs were automatically generated by combining multiple roof boards—thin, rectangular,
flat elements—into an overall curved shape. However, the program required to compute the width, inclination, and
control point positions of each roof board became enormous and highly complex. In this study, in order to generate
small-scale castle architecture in China, we propose constructing the roof using only two roof boards, which are
controlled by four "control points" located at the edges of the boards. By adjusting the heights of the supporting
columns and walls in the longitudinal direction according to these control points, we successfully generate a roof
curved along the longitudinal axis and realize a seamless structure without gaps.

Keywords: H #)4E % (automatic generation) , 3 DE7 /L (3D model) , d{XHEE4E (ancient building) , ¥ #i/EMR (curved
roof) , HE XYL (Chinese vernacular castle)

1. [FL®HIC

AT, MR T L2 7etAT, FEER
BOoYE, BB L7 BRE D, PRICEDRWVA
MEBHOH D HREE | ZBERT L7077 A%
BA%E L7-. ZHFE TOMZEQRO013, 2016) & [FAEIL, Zd 3
WILET NV DICIZ7 5 DIEK- 1 EDOREERE EZED 5
R LAV VB THD. GIS ETA L Y E# R
YIRS AR, TR, R & RS
ZEREA T, BEEROE DS ok A THLIGIS Y
2— VT, BEYEFRNEARYR ) 2 O5AT
FNEHEWVNIERZRTL2EFEOHEEVICETHE, B
L, [CGEYV2—nNI2 T, #%EFEDEIZ Box RO
AR & BIREZEE LT 3 RITEWE T L& B4R
95, ZIZT, SREETNEARTHERELT, X
WA, BHFIBWT, OB & oW AR
WRECThH DM ENN L, Bl o Ll ch ol L
W) e, Bt a0, ToLE, HLENHREIck
STHRZRY, FAICLT, FHIZXRE, HolzBnz
ORI SRR S. 22T, 3/ CGEANT, k
YO 3IWITTET MEEITY, EwrELRNUE, 10 v
BIREICSRN D, Fiz, BEEPEBIIAMTHY,
ZOERABNIITEICE > THERZETHY, FiEH
HEOMK T, EWEEILT D 3WILET VLS

MYRF L, BAREICHEILOEEAOND. DL
&, MREEY) #1807 51201%, AT
T HMKOMZETE, HHIK R EOMMIERICK S X,
12, Maya, 3dsMax <° Rhino 2 ¥ D 3K ITCG Y 7 &
AW, WRAaFEECT, TREEWEZEIETS. £
T, AMFETIE, FOWKBZFEELZAL DI, H
BUFHRICESE RO 3RTET V2 BBAEKT 5 v
AT N ORFEEITO L L L.

2. BEOHR

BE, FELRVERESEME, Fe—rvalolx
— hEVT T OHEMERWT, 20O 3WILETNVEE
TTHZLIFTERY., 22T, #fEL— L TRYET
NEBBERT DI FHEXAEET Y > 7 (Procedural
Modeling) | A%, Miiller 5 (2006)1Z & - THFZE & 1,
ArcGIS CityEngine & LT, pidnfk & Z4172. Saldana(2015)
¥, Z O CityEngine %> T, m—<L =X AR
O HBRBE % 3kILiE t L7z, CityEngine TiX, €7V
YT RFNEL, Ta I I T 5T ETiThh, Th—
~ # I HAE /L — /L (Roman City Ruleset) | Z#§5R L, iHftnm
—<vOHBERMEAZEE “FLARZ (domus)” Z#HFEEIC
HoT, HKIZH O L5 ICH-CEm & ARk LTz,
~#HiD 3 kILE I TIX, Wi AT 5 b D(Temple,

7 —

R/ NN R 5

BRIRT A V%% #%El 718 (Kanazawa University)

T920-1192 4R i 4 fEIM] E-mail: mjsbp812@yahoo.co.jp

= JERB SRKFE BTHEE BREET V1 %% (Kanazawa University)

shenzhe@t.kanazawa-u.ac.jp

wex JEc B BNKTY BRTAFEEE BREET A %% (Kanazawa University)  tang.xiaoruy@gmail.com
== FRCEERBE RS RRE S5 (Chukyo Gakuin University) murase@chukyogakuin-u.ac.jp
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HEVER L7eHEEO 3 DET /L

ArcGIS Pro GIS Module CG Module
(Python & VB) (MaxScript)
MK O ETE - A
BRI =) |[FACPYACGI EA gy o 5 7
AR, B HA T, A AT Y NV—RLT b, A 2
a— R 3kfbolzd Pythoiﬂlct éT//E,ﬁk DA KDL
O TRV (75 T) BIERTROIAT | wmeso o7 iz o a2
A = >
PR Y TR HN gigﬁgfﬁgg
giﬁgﬁiﬁ? AR 2 7200
Z I3 ~ .
%IJ Lk— Eiﬁ & %@]
* > -
- " o, & ||"H0772TVY
Mmm# 1%, WDIEE (Windows
Eg:ﬁﬁ: ]2 n : and Door Installable wall)
Polygon 2 0 7 ) %ﬁﬁ’ﬂ:
Palygan 1 0 g
Polygon 2 0 [
K1 HEERS AT LOHKE 3DETAOEBIERD 7 BE A

basilica, portico, Stadium/Theater )% 2 THEtL, £ D
BRENEHTFE, BELFEOERSOHM LIS
L, &0 XWEIXREEZE N

:@%ﬁ%m%?ﬂyﬁ’ﬁwf GIS NE&EMHE S

BB D TR 2 D IAA T, 5 OfYE

= RBNWT, EARBEL—VZHET 5. b L, [3E
EARYRY T E, TARTERWBIRTHIIL,
RV TOFDBRRY TUREFINS, B HHIEAT

WC—EEE TN 2 & &, KTEHAOF AL Z & T
5500 % TEHRIR O B 4 (straight skeleton) | 29~ 2 A k
L— b A7 b FHE01995) % W T, FEEARYRY =
VTR LTH, BARMTE SR EE T V& BBV AR
5. HL, ARSI ET MI 2RI EHLHL,
AA =T L THRLILD SIRILET VT, HRHER,
EARMK, BRAR THEEW 72 & & Fifo 70 WREE 7 /b (surface
model) TH 5.

3. ZHL-EBIROBHERK

X 2(a), (b)i%, HE @B FEROWE M L7z BiR &R
HIROEROER LI EAAEDOBOBNEETHIC T, &£
W RT R D560FEE HBVERK LTz 3IRTEBWET
Nt REEHROBRILIES  TER L, bInic
&AL LCTWad. BRO EHITMERNEAT, Tkl
B RER T, AR TIERCLIRNE LD L 91l
TWa. EOBAZLIX, ZobTME LZBRO
WrimEk 2, Wiz EE L TES Lizkolhiz B4 L
LCRDIEINDHCRIEDVIE). ZO#EI T Y —

(T ) 1 (2025) & P, BELEARIZEWT, F12IT,

BT —F ORFHIRBWT, I E—2 v b E24AT
SHLRVWESICTEEOERAESN TN D

Z DO BB OTEERIZ B 5 T KHfi(main ridge) | 1, THAT
FHEEFFMNTE#I LT D. 22 CHITHm &

X, BE LRI EEIL, ZFORGOBYE R

ORI AT TN ETR L, ZIUCTRE 27 B AT
MEEFELMIE LTWS. 20X 5 ICHEOERESY

OB EmE Bl LTy, Zhictk-s TRIR G
REICEE LTS, RS SICR BN D BR
i, BRI o T RIS > 0B th 2 55 e L, %
DOEBENEHRINTND

BARIIHAT TN LTV D DT, X2 HHEREED
BEINFLTHDETHE, BT I - TN TET
LEIY. TNERIET DD, EMORNEE L O T
BIRE L ZDEREEDOR S %, PRI OERLEELD
DTEMNCELS LTREBRTERNE I ICTILERD .
HEVER 70 7T 2B 0T, BHOEAWIITG LT
MO KOO & S THEfE) 2N, Bl L=z
RO EE AR DHECREDTERR & EREIC A D K o1
LTWab., HEMEIFLTOL Y IZHE T 5.

X 3 T, £& 10m TEE 2cmDEWE T KIZ 3 KT
CGY7 hTH2D 3ds Max (28T, X2 F(Bend)] E
T4 77 AVEREAL, X AT NI > Tl A R

# 1 THIFAEBendAngle) JIZxt3 2T BARMGD .07 &
DOHIE Z ), BLOTH O ESHEM]

B AR 3 0 I E
e s [0 2 vaue ot 5 o 481 LG P
(BendAngle) the measured|(Pillar . height] the correction
center of the roof{correction value) value)
end)
0 0.011
2 0.055 0.044
4 0.097 0.086 0.042
6 0.141 0.13 0.044
8 0.185 0.174 0.044
10 0.229 0.218 0.044
12 0.272 0.261 0.043
14 0.316 0.305 0.044

-C4-01 -



C4-01

(c) 26 RCTHFOEIZEREBRD 4 SOl (ptl,2,3,4)
X2 HE ERAESOLTIROGE L AR S 3RoTEMTT IV

Z 0 fE 5 150 FEE T 5 BAA TR E TR EZ R T
X 3@IL[ Ry FIET 4 7 7 A Y& Lz oM
EHEOBHREEXEZRLTRBY, X 3b)LEFERHO
IEREXZRL TS,

B RARO HP R %2 X 2 HHEOm S EZMEST 5720
DF—A Z2HK 1 IR, MBI, Ry FjEFs 77
A ¥IZ X 2% 'BendAngle(HlI i F M )], [X 3(b)ICd1T 5 AR
St 0> HUDL B OWNE Z A ), 2 L C TR i S Al IE#
MIRO X ICEHR ST D -

0.044 = 0.055 - 0.011, 0.086=0.097 - 0.011, -
22T, N00NNITERBEOES D% R LTINS,

4. 4ADODHEHRTERBROLERD

ZHE TOWFSE(2009) T, (RARZE M FICEBARDS S/ L7
HIEEN TH D ERENFEETT D 3RTET NV E
BEVER L7, Z2OREZ2EMRIE, Bih L Th7niEn
BHOBEHEOBRK M AGhbE THEELE. EED
HREEY LS L2 BARIE, B L CunaniEL, g
DRI O BRI & TH A A A b TRIES LS.
LU, SIRTETNVERD T a7 Z 22 72009280
T, ZOMEHOEFEOBBIROMAR A HE] T, Bih
LTEBIRZ I T 2121%, BV & 5 BIRRDSFT 5 &
2T, 8% ORIBROWE, X, HERONE % H#HE
HHENH Y, TS DL OO 2 T, HE M

EIAOMIBIER S R T LERBMARERAS
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(b) W LFEDHDHARETHIZ T, EIZRTRHDHGE

(d) BIRMRAZHELT, 5, 2, #r, BEZFRRLIZK

278 %. £ 2T, AR TIE, RO/ O BIR A,
BE O BB THERR T 2 O Tiie <, mmE, JbmE
DRI ZENEN LT L, Fo, Sl aEiic
L72nWE 9, BIRIKEZZD 4 D08 CAERDT S &
21T LT

K 2(c)id, 2 MDORERIBKEHES L TR T 5 UI2ERER
(gable roof) D FF [A] & D BRI & 7~ 9™, AR ONLE & [7) &
I 4 SO THIEA (pt1,2,3,4_gab L low)iZ L > THIFEI S U
%. ZZClptl_gab L low) &1, YIEERBRE L5
Tl EEIG, FmK ET), FMUClow) IZEE S LD E
RROHIE A ptl 2459, ZORBRITEROERAD
W7o CHRER X4, Tptl_gab L low  (ZZN5DOHF THi b
TICHDHD(L)ZFIZHT. 25D R(X 2(c) D FELE
i1, ATFOX D72 3RITMET —F(x,y,z DICRE
T 5.

ptl_gab L low=[-0.5%*w_L, ext_ed23 41 L*cos(th_rf), gab_L up plp2 z]
pt2_gab L low=[0.5*w_L, ext ed23 41 L*cos(th_rf), gab L up plp2 z]
pt3_gab L low=1[0.5*w_L, -0.5*w_S, h_st]

ptd_gab L low=[-0.5*w_L, -0.5*w_S, h_st] @)

Z T, ext ed23 41 L=thick L rf*tan(th rf) &L, i
TH D edge23 & edgedl 1F, L¥HBE L OTHLORIRMK M
ORMAEED 5 X ITIER SND. th_rf ITEROGERA,
thick L rf 135 FIBORBRBOER, h st IAFEOEE. =
NETOWFEQ2013,2016) T, HElISN-MAFOLIT,
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spective | [High Quality | [Default Shading |

(b) TRUR BT A7 7 A Y & LT-— OO E F RO E X

3 R& 10m DOEX 0.02mDEFIERIZI R (Bend) | £7 4
TrAY A, AL 0 B 150 FEET 5 EAATELL

Fill(w L)L FLOw_SHHIZTHFEL, MATKOHEMTRILD
EEOESAZ Pt & LT, K2c)D &L ) ICHFHEY I2F
FEMHTD.

£72, ROITBVT,

gab L up plp2 z = tan(th_rf)*(0.5*w_S) + h_st + ext_ed23 41 L*sin(th_rf)

LU, ptl_gab L low B L pt2_gab L low 1T b @R
L, gab L up plp2 z 1 3ZFDE S EFRKDOT.

EARROALEL 4 D OFIFE I K> THRIE SN D DY,
B H R (box A7 Y = 7 MWITEROH 0N 12720
HIE SN D B 721 C, fHEICHE T 5.

BIRET VL, FORIBHMEERL, BEETDLE
FBARET VO — 1 )VHEFE L Z OH L% 3ds Max ORAR
ZE DI KON A T, Eb & B 22 (7
ICEE L CET VRS L. 2 LT, BIRET UL, £
PR THND M #HI & LTRET DL, )T
oD BIRET NVOEMIL, T Th b HEEICK T 2%
g e mEAMaRr L, DEICEBE L TBE);- iR TE 2.
B 2(d)iE, BARMRATE LT, kB, #1, BEZR & OO
RN HEIRICAER S, BRKO TICELEES
nNTnadZ EERT.

5. £&O

ZAVE TOWMIER2009) T, ERESFAEILT D 3T
‘T T, Bih LEBRIE, EET L BREOMHE
LRIU & D ICEEKR OB L TOARWENESETH B
B EMHAEDET, BEERLEZ. LLers
BRAR 2 AR B B O B O, X, BRERON]
BEROLHHEONEE 2 ha—LT578 7T A

EI4MMIBIFR S R T LAFRFMARERAS
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IR M2 5. Bz, 17TV —(BEihi) % x
ISR T 7Y 7 LT, BIRBROE & H &
EHHLT, 70507 —25—7 1 LTRML,
ZIIZESNT, BIRRE 2B OE T REAEKT 5.

WIZ, FHEE BTN G BRI E &S BLET 52y, BIlb,

F ORI S E EOR BT, &IOS ENEIT L EICE
K OPEREMT 5. Frllh FICH 2 BRI, #EBO
TOIERTDZHRENRDH Y, ZOHELED X 5 ICZ ORI
BZFEo T ZVnno, ZalE, EE LTERY
LEIENETOIMS ORI TRl ESEIIIIN X
%, 8512, MENT, TOREEOESEEDL I
WETLNRE, 7a I I IR D, £ 2T

AHFFETIL, BARZEEM O BIRK TS 5 D Tldie
<, BlziE, Mg, kmExoRRIEZEhEN KO R
WK CHERLL, —fORERERIKE, Z0 4205
ZHEA E LT, BRAEOYmEM ETofE, Al -
TONEEZRD D ZET, FEITHRO 3RILETNVEH
AR L7z,

Bt

ARAFgEIL, JSPS ElofF# OWF R & 23K04156 &
24K06249 OBk E =1 TEITS N, 2 ZICHBEERT
5.

SE X

M — - FHEZEZE (2016)3 IR E T LD BEVER D72
DORYBTARORY T B, T LARFRFHIEF (-
ARIERE) |, 72(2), 1 167-1_174.

Marie Saldafia (2015) An Integrated Approach to the Procedural
Modeling of Ancient Cities and Buildings, Digital Scholarship
in the Humanities, Vol30, Pages 1148-1163,
https://doi.org/10.1093/llc/fqv013

Miiller, P., Wonka, P., Haegler, S., Ulmer, A., and VanGool, L.
(2006) Procedural modeling of buildings, ACM Transactions on
Graphics, pp.614-623.

0. Aichholzer, F. Aurenhammer and D. Alberts, B.Gértner (1995)
A novel type of skeleton for polygons, Journal of Universal
Computer Science, 1 (12), 752-761.

Sugihara,K. (2009) : Automatic Generation of 3-D Ancient
Building Models Based on a Digital Map, 22th CIPA The
International Sci-entific Committee for Documentation of
Cultural Heritage.

Sugihara,K. and Kikata,J. (2013) Automatic Generation of 3D
Building Models from Complicated Building Polygons, Journal
of Computing in Civil Engineering ASCE (American Society of
Civil Engineers), 27, 476-488. DOI: 10.1061/(ASCE)CP.1943-
5487.0000192.

Catenary From Wikipedia, the free encyclopedia,(2025) :
<https://en.wikipedia.org/wiki/Catenary>
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ANFAX OERFHRBNC X 2L B ORREEBO ST
—BRKO LA c THEBORr~ T4 v T R T ATV 3y —

KRG - BARE - BRET - BEL

Analysis of Environmental Transformation in the Korean Peninsula through Image
Recognition of Gaihozu (the Former Japanese Army Maps)
- Semantic segmentation of land use and land cover in historical maps -

Yuichiro Shikimi*, Tomoki Nakaya**  Ryohei Sekine***, Yuzuru Isoda****

Abstract: Gaihozu are “maps of external territories” compiled by the former Japanese Army from the Meiji era
through the end of the Pacific War, primarily for military and colonial administrative purposes. Because they
contain detailed geographic information for parts of the Asia—Pacific where historical sources are scarce, they
constitute valuable materials for historical and geographical research. In this study, we target Gaihozu of the
Korean Peninsula and apply U-Net to perform semantic segmentation into nine classes—paddy fields, buildings
(three subclasses), water bodies, sandy—gravel areas, wetlands, muddy ground, and background. Before training,
we conducted georectification to achieve spatial alignment with contemporary geospatial datasets. Training was
carried out for 98 epochs; the Dice loss decreased to 0.2, and the mean IoU exceeded 0.6 and remained stable at
that level. Going forward, by comparing the historical maps with present-day maps, we aim to quantify how
conversions from low-lying and paddy areas to urban land have influenced current urban disaster vulnerability.

Keywords: ES Hi[X] (historical map) , B~ 7 4 v 7 « 87 A7 —3 3 (semantic segmentation) , BAfifE}:/5
(Korean peninsula) , #J¥X (topographic maps) , THIFIf - +-Hi#%7= (land use/land cover)

1. [FL®HIC SRR BT 2 AR S TR Y, HEkdk
SIRE &0, 1B B AREEESINERF D D PGk EDORAFENHED B ATz 2000 FRLLIGRITHE 2 7 iF e R
FEHRIZ 0T TEA L7 —EH O E SN O MK B4, &k Bahi. LiaL, BEfERFRISMEK O ERGER I B
IZZ LWERRTD 7 27 RFHERUTIC B3 % 3 72 T o b0, ADTHFE L CEBIMIEZ 54T Lz b O MU
Fhfk & LTINS R E B2 A9 5. AR I EAETHD. RO BIIL, SRR OETERE %
BT OHIORROERERERRTHY, BT —F L HEWCE BN L0 BRI L, AR OB A RE 7 T IE CRE
HMABDLEDZET, DB LWT V7 KPR SRR - RHEEIE A L, BREEA B O ST
B O2RESCRBEOZLE, I OICITHMEREREMEOIE AR TH O R EMEIIVERTI M EOFIHA~EBELTH L

\ZIEH T & 2 aTREMEZ SRR & TU 5 (ZAK, 2006) . Thb.

HHIRKE&IZIE, FEXZ2E0HEFESCREEORST HARBIZIZR D 2 Aoz A B8, 8112, Hikim
WL BREDIICHET D, <O/ A AREEN T DOHEL ZOMFETH 5. BT E 21ER LA o
5. ZOl®d, HHEOIEfMERT — 2 LRairicii£ < FENT FIE AR L, fhisk - e~ B vl ae e A8tk
OWEN DV, — I E AW N #E LW e Sh TR AR REET D, £ LTCHE 218, MELETIEICK
TWnb. LML, ZOREEZTTRT 5729DIZ, U-Net 72 & D, s Eo LHFIR - B O Z b E ERLT S
@?/2%%»\175@(@@?@& Ly rE OB B S HT ZETHD. IhITKY, RO FIEE - EAIERI L
T LTS, FERENE - H TR O RERINE L & AT D F DOWFE A B, ML & BRI 22 M2 (i 2 7 TR SR A B
n@&#ﬁ%ﬂéiﬁﬂ@of%t(UmmmﬂJMQ. BREACDFEFEEAT D .

FO—IJT, TOXD ATk ViR O
WFFEIE A ARIZB W TEBR TV 5 (HAK, 2025).

* o pARE HIERFRFPBEREER IR (Tohoku University)
T980-8572 {5 THHE I X AT F 5 468-1 Email: shikimi.yuichiro.s2@dc.tohoku.ac.jp
G g = WAL KRR FREBR R 2 TE R - BEEMFSERL (Tohoku University)
sk JE B HAERFPRFBREER R - S0 RE (Tohoku University)
I SR = | WAL R FRPBEE 2R (Tohoku University)
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2. B4

AR T, FIREERONMIKEZRIG LT 5. K
1% 2000 ALK, EIWN O RS - BFEAEEIIC X - THEML
T VH MRS, BT — 22 Lo THERTRE/R B
BEEAREAE S (P, 2024). FEEAHLE (RAEKR
e B DKL A RF - AR T: - RIKY) BFTRT 5
IR DT — 2 _— 2 ETIEAF 20,916 K3 R & T
W5, —JT, SRR OBETERIUCHIRAE Y 235 5 2
LR, T—HN—Z RIFFEL CHHEGT — ¥ B KRE L
TWHE VWS T-iEBIRD.

O Lzl EE E 2, BLFOBEBIC X xS %
IR L EDT. E 1T, EEREEOIZIEAEIC oW
THIRNHGF L TS ZETH D, LBigIXE ok
FERNE < BRI KIEB D720 T2, 8t L 7= KR8
MR T& 5. 21z, LHFIA - LHBE O

Siping JIIIARRY
I
s " b =Y
HA
+
I
L
H
[SSS)
HEF M
e
==
[
~E
1
O +i—1 A O
[ 3
L
3
IE]
=8
HH
L H
HH H ]
® i
B
EH o
]
H szlﬁi
O T Clugss
N = L
0 50 100 200 km

BT R A B & LT AMRIX O 53 A

X2 R OSSR OERI ST

EI4MMIBIFR S R T LAFRFMARERAS
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NEONIHEXPEEAETHD I ETHD. Hififf
B2V T 1:50,000 3 KT8 1:25,000 O ME 2325 %
&, SEEHR - W VR - K - BEREE e & U
A - BB O MBI AR B ERRS—E L THW S
nTna. 5312, AKIEL TORSREIGEE A ATRET
HHZETHD. FA—IRIZOWTHIRR - (EIEAR%E DB
BIRDBED BN ZE L, SRR O =S fT (B : KH - K
OS2, HHMBEEOIER) ZAKBER ST
1900~1940 FEARIZT TITH T &R TE 5.

3. A&
3.1 #HA#HiE

SARB O THIXE (A & bR < #iEEK) | % GIS kiZ
BT 5720, LTOFRIBETEMHFEEZITo. T4
BIEIZDWT, HXE O MO B 27 & /L EEIE 42 F8) T
B9 5. Fio, MUMELEFCEIR S AU R &£ il & Hi
B, Zi g AARO BRHR(Tokyo Datum) (2 35 < $&E -
BREBRELTRALE. ZAb0RELEERE S &
I HHIHR 225 Web ALH AANEH L. 0D,
MREE BB EMREL, RAEZ—fEF R I 7 L.

DL E OGS AL 2 R B DR R AT T 5
1,239 [XIEIZi@ A L, 97T GeoTIFF JERX CTHRAF L=, =
ik, #orAnit - v 7 AT —v 3 VA
JERE— B TR TX A1,

3.2 BMHTHIHFA - LHFEBORETE

SR DR TR L B EDFERE L O - SEMETIM:
B &V D FEROIFEIRE A S E 2, 97 T A OKH - &
Wy 3 FE - K - VR - DR - B - W) ITkT ok
T AT T AT =V a BT, TRHD
HIBFE S IRHBIERE N E WO B E LS. B DORT
IR EFEET D ZENH LWL LHF T, LITR
L7z 9 7 J Zi3HEeH b EBOMEE £ T HIRINAE S I
1o ENTES.

T, oo EMFIA - HHEEIIRSRS TOE L
NREL, KA SEHA~OEEHE, KihZE LT - M
OIT, WINSER ERBETH D728, SR & B

10
—— loss
1.2 -=- mioU

08

0.6

0.4

02

X3 Dice 22k & ToU DO EHMEDHERS
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5 IO HLEM T O PERIN
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Spatial Cognition of Ooi in the Early Modern Period Based on Landscape Analysis of
Historical Maps

Aya Isono*

Abstract: This study focuses on the settlement of Ooi. Using GIS, historical maps were analyzed to clarify the
characteristics of spatial perception in a settlement in the mountains. The analysis revealed that the historical maps
were not drawn from a single viewpoint, but rather integrated landscapes observed from multiple perspectives into
one map. In addition, the topography on the northern and eastern sides of the settlement, adjacent to pastureland,
was drawn relatively accurately than the western side which was not adjacent to pastureland. These findings
suggest that the spatial cognition of the settlement varied depending on location. Within the settlement, the area
was illustrated in a planimetric style, whereas the pastureland was represented according to its visible form,
suggesting that they were perceived as distinct types of spaces. In conclusion, this study suggests that the historical
maps were not merely records of geographic information, but also representations that reflected the lives of the
inhabitants of the Ooi in the early modern period and their relationship with the pastureland.

Keywords: #7#1[X (historical map), %
(i 1E (geometric correction)
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Extensibility of Museum Functions Through Collaboration of Digital Archive and GIS
- A Case of Hyogo Photography Collection Owned by the Otaru Museum -

Semizuka Sakie*

Abstract: According to the revised Museum Act, the utilization of digital technology for the digitization and public
dissemination of museum collections is required. However, due to shortages of funding, personnel, and expertise,
only about one-quarter of museums in Japan are currently implementing such initiatives. The Otaru Museum has
begun a collaborative research project with the Art Research Center, Ritsumeikan University starting in 2024,
focusing on the digitization of the "Hyogo Photography Collection," which comprises 2,536 items. However,
simply digitizing, storing, and making these materials available online does not fully realize their potential value.
Therefore, to enhance the core functions of the museum - namely "research," "collection," and "exhibition" - the
"Hyogo Photography Collection" has been integrated into these activities through three projects utilizing GIS:
"Location-specific Photography Investigation," "Citizen Participation Workshops," and "ArcGIS StoryMaps
Digital Catalog." This paper reports on these digital archive activities and discusses the potential for future
development.

Keywords: IRF1%& 81 (late Showaperiod), 7% /L7 —7# 4 7 (digital archive), X7V v % « B X KU — (Public

history), 5 H (landscape photograph), TE&#} (photographic material)
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ARERA*

Viewpoint Estimation in the Early Modern Painting ""Koyo Tansho-zu"
Re-examining “Kakinoki Village South View” and Estimating “Aobane Village South View”
through Terrain Analysis

Isato KATAOKA *

Abstract: Kataoka (2024) estimated the viewpoint of “Kakinoki Village South View” from the Koyo Tansho-zu
(1793) using Shizuoka Prefecture’s point cloud data and “Konjaku map”, identifying the riverside south of Karuno
Shrine as a candidate. A 2025 field survey found no trace of the rocky terrain, and slope analysis using high-
resolution terrain data from the Geospatial Information Authority of Japan suggested the rocks may have been
buried due to land development. This led to a revised viewpoint on a hill north of the river junction, enabling a CG
reconstruction closer to the painting’s composition. For the subsequent “Aobane Village South View”, the Jizd-do
was used to verify mountain features, and detailed stone wall depictions indicated the ruins of Kano Castle as a

likely viewpoint.

Keywords: St SI5OHEE R AT L (Landscape viewpoint estimation display system), 7235 (Tani Buncho),
SBET — X (point cloud data), HIJEAEHT(Terrain Analysis)
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SNTo. ERETIIAFER)I 20 o CHUBE A~ 2 2
O 7 PURA 7 2 LA T RATREME D .

o2 L, MU b TPIARAT 2 LA Tl R
Wi T2 A ESCHITE OISR CX o T2, £ 2T,
I = EHWTIRREED RER, TSNS
FPRH 2R TATHAICRBWT, [HFPRANTEZE] off
BUZHT VR G DN D AIREM S 5 Z L R S,

S5, BMIFAEIC L - T, WS N AEO—
HRBFE L CODAREMN H D Z 2R L2, FFIZ,
AHOSJFHROFEMATEZ LE 55 IB8H Y, YEEO
FEEIZHE DN TV & ADHRRITIE.
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4. FEOH

AWFFETIE, TAREHRD (1793) ([cHflirhiz THiAFR
P BLO [EPIURNEE) ORES%, ROt T
— & L CG Hffia AW THRMRET Lz, FFlZ, 2025 Fl2A
BASM72 Im A > ¥ = OEFEE DEM Zi5H 35 2 & T,
WER DB HEE ITH AT, M ORI 22 ZE (Loid ik
K DT OIERFZ L ORI T 5 2 L AR L
ol

Blender |2 X 2 BEMRFAR SRR OB LB L, R
M7 TREMZ - CG HiffoZE ALY, BEICHi»h
7B E D BRI E ) T2 A AMIHEETE A BREN
ol ZRICRY, R OBLEBEORER 0 X 4
TERY - HREHNEIT 5 Z LR 22y, AR
DOEFTIH =72 a2 726 L.

F7, HEAVENT A8 U C, S b s mTREME O
b LM CAEOE AN L, BHREE RET 52
EC, RRECHIP NI EIEY O — BB L T2 A
HRENZ EITRENT. 2D OKEIE, BEEE S
T — % ZHEHNIERT 2 2 & T, BERERD2E
MEREE A TR THHZ E2RLTND.

SE Xk
JrTIEA BE 1 (2019) T AR Sk 2 & L 2 i sl
DHEEFRT Y AT DO —~ L FHIBERT — % D
AN X 5 3DCG FRV AT L], —fRFEEEA H
BIEHR S AT DERPIRIE R E RS 5 28 RIS
HRRE G CHE 28 pp 14
JrREIEA BE 18 (2020) T AT Sk & FL 2 Sl i
DHEEFR Y AT LOREE - BICR - AREBKEEF
Bl LTy, BRI BOETE (10), pp. 29-38.
JTAELN BE 0BU=(2020) U R AR SO B R RE LLEL
72 EORNT Y AT AOWEEE & 7Ly MR R EREE Y
AT =), —fRAERTEAN BRI S R T DR
FRRE H 20 BRI RTRS R SCE 29 pp 1-
4
FrRELA B 1 (2021) [T R AT SRk 0> B ST RE il
72 EOIRET > AT A OREEE BRI X B R o fF
T 7 OHEE—) — AR A HIBE o X 7 D 224l
PR FRE 6 30 NIRRT RS HERSCE 30
pp 1-5
RS BE 0B (2022) [ A SOk o SR e E 2R
RV AT AEFIA LB EBOBGE | —AEETEAN H
PR S AT DERTPIRRRRERS 3 31 BN
FEERE FHGRSCE 31pp 1-8
FTAELN B OB (2023) TUTtAamEsst [EE L (RT3
WEHE) ] TEI) 226 T OFESEHEE | —MFEFEA
HFRIE @ AT LFRFH BRI RS 32 IS
7T ¥ K K = #E OB OAm 3 R F6-03,ppl-S,
https://confit.atlas.jp/guide/event/gisa2023/session/26001 -
03/tables?yEWPgrjYKT

EI4EMIBIFR Y R T LAZRFMARRERAS
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JUIABIA B A B0 (2024) I AR Sk TARRISXE] 1o
B2 EGEET —7 OFGIEEORGE—R BB E R
IRV AT HERA LV NI TU RTF—=ZDOIEH— | —fkth
FEAN HIBREHR S AT AP FR RS 5 33 [
FATIEIEER RS FRBER S C6-04, ppl-4

EEHEERE T1mAva () oM
E = o# 2 as X v = 7 ¥ 4 b
https://www.gsi.go.jp/gazochosa/gazochosa61005.html, 2025 4
8 A 31 HEE.

o) S TR A [ e Uk 0D RS B 3 ROTHE R e T — & D
EH .
https://www.pref.shizuoka.jp/machizukuri/1049255/1052183.ht
ml, 2024 4£ 8 A 30 HH'E

BE M #—(2009) [ HEBR{FE % Helf) ] U 7= r A C 0 53
PEIZOWT —iafidbsr [ER =t R] 295858,
THHRAEL P REBER AR, vol. 1, pp. 39-52.

BBz A ELA2021) B AROUTHESE IS 1 5 554
DRRFE] |, BERSLZE R R EE(50), pp. 69-80.

B T(017) [4EH~ v FIRRHIEX & A VERESS - B
F—E A ORRF. GIS-Hs &ISH, 25(1), pp. 1-10.
B ICHR(1793) [HEAE ARG ] 3R ENL 144, [Online).

Available at:

o

https://emuseum.nich.go.jp/detail?langld=&content base id=1
00324&content_part_id=000&content pict_id=000 [ZFf:7 H
-8 H 2023]
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