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Abstract: Spatial data of historic geographical features boundaries between countries, counties or villages
are required for using GIS (Geographic Information System) in the historical studies. However, such histori-
cal boundaries have often kinds of uncertainties; they depend on periods or researcher’s opinions. Sometimes
they include undefined parts. Therefore historical boundaries, especially those before Edo Period, have rarely
been digitalized to spatial data. In this paper, a method for automatic generation of the boundary data using
the Voronoi division is proposed. Where rough shapes of the core domain is initially given. Experimental
comparison of the proposed method and an existing method is presented.
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Fig. 1 Old boundary map in Settsu Province.
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Fig. 2 Roughly shaped areas and boundary.
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Fig. 4 A dividing line of the Voronoi division between the two
arranged straight lines L; and L.
A dividing line is composed of seven segments from a
to g.

a, ¢, e, g: Straight line segment. b, d, f: Curve segment.
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Fig. 5 Example of the Voronoi division with four regions ar-

ranged.
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(b) Setting closed curve of the domain.
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Fig. 6 Difference of a generated boundary.

Red line: Domain, Blue line: Boundary.
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Fig. 7 Example of serrated Voronoi side.
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Fig. 8 Restraint processing for the serrated Voronoi side.
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Fig. 9 Map border size of the topographical map (Kyoto and

Osaka).
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REMEDP DR ICEHAETE S, AR O FEEAE (25
T % WA _E O IR % g UL, ZFOMIED R
THXBENONIFIC LD HEE - REREEI RO NE.
EERIESEBICHTzoTE, LEICE D TERE (EE
Fl&fR) oz, LK - O %47 .

5. ERRNERT — 2 DEREER

5.1 BEEEROZEET—2{EOFIE

FESRBE R DM 7 — 7 1biE, 2 2Tk O
300FEMELTZ, RKEVICUTOSOOTRNLLA.
(1) R DRE

KO LT d RO (728 2 1XHMN) @
FEE 2 ST R BE S 5. BRI, 20k
B eiaET 5. WHHOHE IBTEHEIB ORI HLE T
ELBEIEP L M THRERFI L 5 T2 5. &
72, B DB LTI RTOETHE KD L LEN 7\
Wi &, KD BEEFME IS L2 9 % #i P CHEE
SO —IE 52T L <, P Lk L2
U 720w 8 & R e 3 LB %\,

(2) BIFBEBOME T — 2 DEK

PRI OB 2R % 3% L 72 TH SRR % & & 24l e R
P A g LC, 3.3Hj (1) Tili~<7z B-Spline Hif#IZFD <
il 2479 . KW IHROTERERS B X ORI X ) Rk
L7z RUEERER T — 212, Frd S 2 BRI & ) 3 % Fh
Forlgtte L5725,
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(3) BHEBEDEFREDEH

TR C OB A O B FAR O TE B X Ol [ 55 L AZ S
T LTHmA T S A pElEERT A, mAT S A5
ENE 3.2 HiTHAR7z &) ITERMICIZ R AR T ) A 558 %247
WV, FITHELNEFRT S AL, T s 2 HD
TIN5 SF U ChIUTLFoO R ) A L Bhb$ 5. 5%
ShizRa ) Ak s o AT 2 430 (B 1 E
B ENG.

(4) BRET -2 DREE - BREEEZEEH

(3) TIHROLNBEERMT — 4 % 4 BTl 20 HH5d 1
WEM & D% & D T & CRAEE A R - REE I
5. B EOBESIIEA DS YHbED LD LR
AR EAT ) DO TIE %, BT — & R Lnliz,
K - #ih e EOBERAT ) KRB RN EGHLETH 5.
(5) EHHBROEET — 2 DIER

TR - RS A S NBETR T — & T % 45
W, B HEFGERONT - BTHOLNIZLD
ThHbh. BHEDIIE 2 O00R, L HEEFES 5352
EWTE DL, fH 5 S N-38FE 5050 U Bl %A, 1
DOFIDOR) T TF— Y 2T 4. 1 20FRT ) 31
X, HE 2 ODMIBOR) T T =5 O 1BICHRIREN S,

5.2 BEREEFIRT —2ER Y X T L

Bk L7z TARICHE o 72 FE R RO 22/ 7 — & % A s
H70NIATIAT ARREE L. VAT AIBERNE
FHRT — R Y AT L E&MT . VAT LD F Rk
DTSR,
(1) Ef&EEAMAHK, TNHEEE

SRR A T A 1B 72 0, HEES LRI (% & b i
BETATOATRy 7 2L ) BINEE, FTAAR, A
TLAOWEICERT A, WL YRS REEIE, A70—
WVERRICHBIWIZY D b 5.
(2) BEFEBOHEBIRED RFIA SRR

Wi Ex 1R~y A7)y 79528 T1HEPIES
L. PSS NI, FIEFE ST S-S5, FHIRE S
Boa—RA) vy 7y Iy Ay ba—VOFRETHRE
T5, REVPEBEINLWIRDY , F—5HIRO 5RO
T A MO AT E T B, A OIS & fHIETE
T, VA MRy 7 ATEG - FREN, BIAAATZHE
DFEIREIRIC D ZOMEHIHE SN 5.
(3) AFTTADIEBIEHEE

WO E R IR E £ T AT SO, A, BH)
HHHETH A, IS OBIEREET Y ZIZL DT, 7
ZHITZIRO Fim 5.
(4) #ESFTF — 2 OERRIEEE

i Ea 2 S 5 —E O A s Ok S %, B-Spline
MR 2ED CHIMIC Z D PeE 3 5. P S A7zl AL
Lo THIERA T — % BT 5. AJ) s O e 80
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Za—= Ay Ty Sy Ay ba— VOFRETHRE
5.

(5) BRET—2NDEH, TNHEEE

(4) THK S NTBIRD RS 7 — 7 123 L TR AR 1
JAGEET, BT -5 2 EE T A, BRI BE
SRR ATH T IS FR &N 5.

(6) BERIET —2DEE - BREMETHREEE

WEX MG 2 FR L, (5) THEMLABEREIRE A —
INA VAR = X CTHIET 5. HENI R T, TR O Az,
LK - K NORREIMEEIATZ B, @) & B 2 ik
EAHECTHET L., BRERY VXV ERET— 5 DM
JEREAE ASHERE - RIS IEEAE AR S, ) A RE Yy 7 AL
BEREND.

(7) ZRET— 2 DOIERKEEE

FERE - RN IS SN2 T — 7 IS S-S h
TW3 2 O00WFEFSESML, Kz Mo KR/ 131
TR ENLR) T 7= 2R T 5. R, Ko/
A DAL ORERE - KEEFERAEY) & I OB % TS
LR ABFEFHNO 2EEDOT— % % CSV 7 7 4 VI
N9 5.

(8) ZDthDHEE

ZOMOBERE L LT, FRBEOWI{E 7 7 1 VI IR,
JEREAl 72 D) A MRy 7 ANDBEERD CSV 7 7 4
WHIEREB LS CSV 7 7 A v AT - B85 - 7T, 1)
HLARRE 7 EORIBIEREZ R TV 5.

5.3 BHIERT —2EREBROBE

RS U227 — 2 BV AT A B VT, JiE
WIEETYR T — 7 DERFER 1T - 72, EBRREO(LERL,
7+ 4 Intel(R)Core(TM)i7-4770CPU@3.40 GHz, 3
# 2 %E1) (RAM) : 16.0 GB, OS : Windows10Pro T® 5.
X 11 & AT 2 OETMEHO—FITH 5.

RY AT LIE, BERSEFOEMEI M LI % 5
H§ BBAT ) BFRO R EERE T HE L T b, EERIZ
BWTDH, BREPH PN TV 2 WX Z S E LT
FHTREZDS, FONTBERBOZLBEOHRD DD
il S PDTFENLEE D, 2 TREETIE, HoNh5b
BRSO B BV OMER 2 BH AT 72012, BEFHA A
NTVWALHMESHEMX L L CTHHAT S, BN SNBER
WA ISR 28X, ZYSEIIES IHIE T
&5, BARMIZIE, 1R L7 [oadiEdE - priaidE
M| 2z E LTHRAL, finrhTnbd 5 208D
T =7t RA L. SR OMmIEY 1 XL 2,031 x 2,899
7w VT, BESToFEMALE. /2, x9 A2 v
2 & RET AEIHEIBIC OV TIE, KEDOTIR & KM
AT 22 8ICL7. AEROHME, #FELAFIHIC
L) 2BETHA L) BRIV RBEFMT - ER S
L0y, F7o, WERIO ML — AT A FEICHR, (FEEE
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W voronoi SEEELCARRT-S0ER - a x
#T DRL ASAx EEEE HRE EFREST

5k~ WHNE  EETE
Breserham  B-Splre
FEIERTR  WRES
iz o]
S
g HEHES
A TAL

mEsw

EL Gl 2263

MR VER s
NES ~

E2EROEEISRLUNIIOREARRRRERRRNED
8

Sawtm

11 EHMETH T — & LY A 7 2 OFELTH I O—F
Fig. 11 Experiment example of the historic boundary data

generation system.

ORERMCTELLD2 N EMHET LI ETH A,
AN, [ L—Z2ITEWESR] 21532 EEE [KED
LI AR A EERO 2 M) B T 72, WERIO P L — A
WCEB2FELORBESHICES, YTV AZ Y v 71285
WO D AT 55, mifSE, AR 2 s 5
Braao vy ML $70, EBRICHToo TULT AT L81E
D% R RAT 2 BAT - 728, SEEAY M T S
EE AT 7.

5.4 BELERT - 2EREROER

X 12 BLUR 13 &, EBRTEK S NBERHOZEMH
T LIRSV [ ML= A EWERE] B &
O [REPAERH] OMBERBHTHS. H 14 13, &
W E L THWZK 1 IZH2rN T B R Y N L — A
Lz =2 12X Wi n - R TH 5.

B 12 13X 14 ([ZHREEFRHE oM A gt s hTw b
boD, K 14 DK E DMUELSE . K 12 1R T 85
TR AR D 72O 3E L 7SI 0 AJT S d 410 4,
MR SRS 2,416 B, RSN BE R A BT A S B
1,950 HCTHo7z. —h, W14 O bL— A2 X AR
RERCT 2 03 2,040 HTH B, BEFEEF L —RI1TE
VIRVEDBE AR % K 20% DO AN HEBETHONTED,
KIBREERBOBHE 5 o T b, TAEEIC L 2B
DANEERZ B, K12 IR TERAM S ICE L2
FIEEREK 2 BRI 3 0 Cdh o 72, B HDeEM 2 B kA
ZERESNDHELDA, kLD D WEER CTHEDOK
FErfiorz, MNL—AEWERBESROND Z L ATRIE

348



BEAIEF =R NEE Vol.59 No.2 341-350 (Feb. 2018)

12 [ FL— R o4 S

Fig. 12 Generation example of the trace-like boundary.

13 [REDREEFHM] O

Fig. 13 Generation example of a rough boundary.

SNhas.

—7, X 13 13K 14 [N R ERME > TH
D, REPLIIRTERRBLEREGREEL 2K L
GoTWh, INHLRLEHELIHERPHEON TS &)
Wrc&s. K13 TWE, BOEMHEERO AT S 125 5, #f
W d 1,397 A&, R S 7 BE R RS BT 1,126 5
Thotz. THE, bL— 220 LE 6R%FEEED AN Hik
THENG Y 22 35 S 055 5 T B D EER AR ORI R IT &
HOTRKEV, IVEFIROBEREM Z R, K13 1R
B B 2 15 5 1O L 7L 12 0 54 P CTH - /2.

VR DOHIRILERIZOWTIE, WRICE) KECEL D
WEEMED BETE RV, BBOLRIRETEER, A0z
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M 14 PL—RAICX2BREO—F]
Fig. 14 Example of the boundary line by the trace.
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6. bV
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GE RN L TR T — 7 2 A, AR L B R T —
Y EWBK L DBEEE LY, HE - RS HR, 2
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LB T — 7 S 7z, AROFERTIE, I—EFHEE,
b L= 12 & B HEICHAR 0% EOFERTHL 2 &
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PHERTE, MEFEVARTH S 2 LDHER SN, —
75, SRS OO A1, B-Spline it X 2 %
&Y, LX) BRIRICR A DOFEHESLETHY), £
VOB AEST L. KT HRNOBTHRE 1G5 720 1T
GRS OGO AT EG N7 Bl h o Ty,

LihOBGEE L TUE, BB O R T A\ ) 24
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Db B OEMFIZLAARY AT L OEERRGIN %
B, i D 2059 Sk EEZTWA,
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