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Geographical Space in Text
- Extraction of Location Reference Expressions and Connection to Map Databases -

Hiroki Ouchi*, Hibiki Nakatani**, Shohei Higashiyama***, Hiroki Teranishi****  Taro Watanabe*****

Abstract: Text contains vast amounts of location information, including descriptions of human
experiences and actions at certain places, impressions received from specific locations, and events
occurring in specific locations. Enabling the extraction of such unstructured information and its
conversion into well-structured data for use in Geographic Information Systems paves the way for
realizing various applications related to geographical spaces. As a first step toward this goal, this study
aims to improve the technology of “geoparsing,” which serves as a bridge between “the world of texts”
and “the world of maps.” Specifically, we propose a framework for developing geoparsing systems
based on state-of-the-art Natural Language Processing technologies. On the basis of the framework, we
have built a specific geoparsing system and investigated the performance of the system.

Keywords: 74 /3— 7 (Geoparsing), XS iHLEL (Natural Language Processing), HIBR{E
AT L (GIS), TS HFEBL (Location Reference Expressions), it~ (Symbol Grounding)
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* NAME 279 695 398
Overall 813 817 .815
* NAME 828 .813 .821
B * NOM 832 826 .829
LOC OR FAC .731 711 .721
DEICTIC 616 .896 730

V—AF 477U GINZA” “ja_ginza” (version 5.1.2)
(fAHIfth, 2019) OEAGRBIFMHET L THD. 2 2D
DT T ML, BEfFY —/L KWJIA® “base” (version
2.1.1) (Ueda et al., 2023) OFEAXBHHET LV TH
L. ZDOFET L, HILSORERRA 72 ST R
WP DEARRE T TR, MR EDEREERBED
T2 ENTEL ENRET LV THD.
4.1.5. MEREELEGHE R
2T — X ICB T HHET LOMREE R T
Fex DET MITHIERO S E FATiET — 21 v b
D—IZHI=bFEHT— 2 2 FEIEH L TEBY,
LT M THARRI TH D S DD, T
— XX, BETNMICESTRMDILETHD.
F7, FET/VOLMERN (Overall) 72 FEIZ DU
Tikmm T 5. BETTIT81S ZitskL, GINZA
14374, KWIJA 13311 Z5tEk L TW5. D0, £
RETILOMWEREL, 2 DORBEF LA KE < FE
STWDHEMIRTE S, ZOMEITHRTHY, E
BRATN O HORE TR CE I L. R s, #
FET VTG REBLOM AL L7z ET LT
oY, FHliT—% LR T A RO TRl T —# T
FELTWEEDTHD. HICE 2L, e T L
IEANL R E B E DRI EA 4 25251
ThHV, o, FITRT —Z TFEEE L TRV
0, Frx DETNELRTARREMTELEE25.
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Flo, HRET ML, AERERZ O8N &
LTW5. £ZTKRIZ, HIRET AV BiIHSRE L
TS EA4 (* NAME) OAIxEd 5 AR (F
E)IZOWCagim T 5. 2T 7 /LIE.821 ZRldk L,
GiNZA 13.560, KWJA (1.398 Zidék LT\ 5. ZD
FERRFERICBNT Y, BEETANLKRET L E2 KR
XL kRl TS, ZoEHELTYH, EiRL72
HEFUL, Fx OETADGHISREBIZREL
TETNLTHDLIENFETHND.

42. LBRNTE D 2 — /L DFELE

42.1. T NOREE

AN LER OGRS REB PN FE A TH L Z &
wHHEE U, A UG atEd L REslise 7 v —
T T HIODET VEME L. ZDTDIC
X, BTSRRI &R, BRI —T Dl
WOMI ST —2 Ty hEAWT T#HEdH v
B BITHOVERDD. ZOROOT—HEy &
LT, MRS FHhiiTier —% > b ©5 5,
200 DOENFATRLICEZ R L —T DIFRMS G-
Nier—42%#H\ic. ZhooEBR I LV—T%1E
FECTRITE DL ICETNVOFEE 2 To 72, BIR
#7277 /L & LC, multilingual LUKE (mLUKE) (Ri
etal.,2022) #HH L=, BRI V—TO TRI5kE
& LT, Leeetal (2017) O FEZERA LT,

422, LEET IV

eSS L L LT, SO0/ —L_"—XEF )L
L, DEOOBEY —LVOETAERY FIF 5.

e Rule-l: SZREHZZNETNHMO 7 L—
TETDH. OFEY, NEDOESREHAN H -
%, NI NV—7nHk bns (B 7 0—7
DORERRLEBIT 1| DOLFTBBEIOL).

e Rule2 : Fl—XFHDOBFFBRERE 7 NV—T

13 5.
e  KWIA : BEfFY—/L KWIA IZEFN AILBM
fRMTE T L.

4.2.3. FHMTiE

L AT T — 2Rl R TH 5 1B
(Bagga and Baldwin, 1998) CTalAli9~%. X513, EfE
DB I N—T LT ANFR LI BT L —
TERLTOD. T4 R oG fElRE
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JI—=7T1 JIN—7T2

3205 b12A—EK
(rzmm ) [ammm
ERED o =
2: FHB 5: BR

3

HEBIN—T

/
\

\3: }T‘} J \62 E%%%R _J

2205 B1OH—E

BEE=1/2
. . N N o
FE L7z 1: REBF 3: F 4: FUERER
;j\:;gﬁﬁﬁ\)l/_7u N ,_i My N o ;’?N
\2.?%& s R ) 6: &R
JI—7S1 TI—7 32 JI—7 33

&5 SESIARAT O LT BY O Hig T of]

KDDYE, I N—TDHH T4 5H#ER 28
DINA—T T2 L, PR V—TD 5 5 T4 5UHER)
et/ V—7 S3 OHFELY AENLEMTS. £
T, EHAEEEZRD DL, TRIZV—T S3IIMRE L L
T2ODEMBREB A G, 205 b [4: JUHER)
DRHBIEFR T N—T" T2 OIEKRE L' D20, i
BHRIL 12 &%, WRICHBREZRD LS. Efg7 v
— 7 T2 IIERE L L T2 o0 BB REIEE 2,
ZOME—DERAETH D T4 THER BRI 7 L —
7" S3 OERRBE L HR DT, HERIT 13 L.
ZOEIIT, FHMBREBIIX LT, BWEE L
HRBREZRHT 5. BRI, TXTOETBRER
XL CHBIREEARLRET L, ThbDF %
Lo TRIROFBIELHEAE, I BITIEZE O
BT D FAEEZEH LEN B 2B 5 HILE,
WAEE, FEE2D. ERCTIIFHEOLERET .
4.2.4. PEREILEE R
RIIFHHT — X ICB T HHET A OMREE R T
9, Rule-1 EF/VDOFERTS5 257 —4 & v b DI
PEICHE D T 5. AETUIL, KBS RER
EENENEMO I NV—T"LF25. ZOXK 5 EHM
= Th, HEAEWRITRER & 5 22,755 &
FEERLTWD. ZiuxT— &ty FORYICHKT
L AERED 1 O T N—T R T — 2 (KA (1)
7 EH) ThHIZH, BTSSR RED AN O
T N—T L LT 20 CRMIEE O & < 72 5.
COXIIRIRMEREZD L, X0 EELROIE
AN 2L E (=2) OB V—T %N Tl
TEDMEVIETHD. ZOHEL, BEET L
12733 ZRofk L, e T L& BRI DFER L e o7z,
ZORMEE, HOGIBREBICER LIz LX, £
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£ 3 BRI OMEREE
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x4 TUha—T 4 7 OMRELLES

TV PA R B’ (F f) T/ R@I R@5 R@10 R@100
>1 755 JL—) 221 323 345 362
Rule-1 >2 000 e 219 366 399 482
Rule 2 >1 .840
22 613 FAEFE LT, BREFL LA, FEBEI L
KWIA =1 839 — TG | SHFTBIEEI AR, OSM O b U
=2 661 LR BREE AT . b LT Y A5
e =1 875 LB LA, ThbT S TEIHAT 5.
>2 733

DG REHNET 2B T N — T OHERE D
KITEIDNEMREER DA A=V, DFEY, %

OBEAIIMUNC I NN— L TS TWb ES2 5.

43, VFa—T 4 TV a—/LDFEE
43.1. ETNOREE

ATILER OGFZREB AT, 230,
BRI N—TH FRIEA T DHZ L aRiRE L,
BB N—T 1T HHIM DB o= U &
FREE LT\ RBFFE O F24ECl, #iXIDB & LT OSM
EHWS. BRI N—T T MUET HITHT
0, BRI NL—TNOGERSRERZ 1 DR,

Z OB REB 2 ~T FALT 52T 5.

B BREROBROGIL, FV—7HNICEEL TH
LB REE (* NAME) NHHIEE N a& W,
RTIER BT E L TREWEIIS R 23
(BRWIIFHIDIZ D BDIEFREDZ W EEAETE DT
»). OSM Ox= ~Y LB T —T DG S
FKHERY MLT D780, SEETLO—FTH
% BERT (Devlin et al., 2018) @ HAGEET L % f
W5, X7 MUV ORERE & L Tat o EES
HHL, ZOMELPENEHWIEIZ OSM O Y %
NERTAH T 2. 7eds, RETVIIBEFORARET IV
ZHALIZLOTHY, THIERODSRE FikITRT — 4
Ty b ZHWEFERITITo TR0,
432. k=TT IV

BTV E LT, YN — b _— ADE

9 https://huggingface.co/cl-tohoku/bert-base-japanese-whole-word-
masking

4.3.3. FHiJTE

IR Z A7 T2 HIEAE CTd 5 Recall@k
(R@k) THHiT 5. ZiuL, EF MTkEDOT > K
V&8, ZOMEICEMR= ) RNEENRT
WAILIRIEfE L T AR CTH H. OSM T, EE 1
T DX MY, oM &0z R
JLLTREESNTWS. 2D L) e U T,
FRATRLH OBFT S B BUZ XIS D) 2 I IRRLEE A3
NTELD, Ea—URT 47 A2k, FEH
IR — Dl ZHET EE2 b= M) 2RE
—ODITN—TIZFE LD T HUNEEITo7-. Lz
Mo T, RKEECIF= 2 ) O 7 V—THATOTHI-
P ZAT O X A7 RE B L.

4.3.4. MEREELEGHRE S

4 THREFHI EROR R AR T ZOFERTD,
B2 IRFR B H AL S JR AT & [FIRR, THUER DA &
FHATRT —2y b O & MT—2 & LT
BEHLTWS., 2F0MmeE LT, #EET AL
—NARN—=ZETNLLD B RWVRREZGIE L TV 2.
FFIZ, RQKDEDPREWGHIZZDENHETHS.
T, kEox=r b Y EZNAMAHT L CHIT DR
2, BETTNLOMA LIEkOFICERT > b U R
BENDGADVHINCZ N EEEERT S, S0
Baz U, EfEO= R U EAZL B XL 9 NERL
T TVWAHZ EZR LTS, ZOHEHIX
AR L7227 bR L D~ v F U T OHRTH
LEHEHITE D, OF D, BT (77
Vv vF) EEWRNRBEUMEOBEN S DRREE
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BTETRBY, ZOMIEL LT HICEM=> RV
ZIBALATT 2 Z ST LTS ATREMEDS V.

— 5T, R@l O FITLEEDRHB K Z . #7E
ETVE, CFENOFIE DI D BIBRI AT 2 LT
B0, ORGSR < THEL 2 ERR 258 L
TRV, LTER > T, AR%ITZENOLDREZE L,
LB SN T T NV AET DLERD S,

5. BHYIZ

AHFFEE, XFEE MK E ST DI V48—
Cu 7 OEEICER AL, BARIIE, &k
SO B RS REEREAN A ZBE L e oA NN— T
AT LD T L—LT— 7 DIEEL, TOFEED
PERERMMEBR 21T o 7=, A% OMEE LT, Ry
Fa—F 4 S OFEEITONT, HERA A E RR
EERELICETVICHET DL LBRREITLND.
LSHORBELERND. OEOlE, | BTz X
N, RHFFED A IR—= 0 TV AT BMZFESNWT,
LEN D AEO THFRPBE) Zieamy, HiX
WHiBE T2 AT LERBETHTETHSH. IO
EOlL, LTS RED L ZUCEET 2 2 O H
EIENPOHIH L, KV &EERERSGT~EDRT
TNE T, HIRSTEILEE & PR 2R A 28 254
LT, Bl i A A5 2 L2 BT
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