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Interpretation of Spatial Descriptions
Considering an Objective World

Atsushi Yamada, Toyoaki Nishida and Shuji Doshita

Department of Information Science

Kyoto University
Sakyo-ku, Kyoto 606, Japan

This paper describes SPRINT, a computer program under construction which takes natural lan-
gage texts in Japanese and produces a model of an objective world with 3 dimensions. We regard
the world as an assembly of the objects, and represent the spatial concepts described in the text as
numerical constraints on spatial attributes of objects in order to express the vagueness of spatial
concepts. We use a theoretical device which we call the potential model for this sake. Interpreting
the vagueness actively, we can get a concrete model of an objective world as an instance. The
interpretation reflects the temporary belief about the objective world. Now the early version of
SPRINT is running and images of an objective world can be obtained as an output.
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] (same orientation
4""]’. 7o the it
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(¢)  house location (z,y, 2)

edge endpoints (z1,y1,21), (T2, Y2, 22)
These are calculated from the edge

location, size and orientation.

T—T1 _ Y=Y _

z—z
Ta—T1 Yo—Y1 224

line
distance between house and edge
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«

T =3 s~ e ¥ {3 — e - 1) - (3 = p)e — ei)?
Fin - n Al - n?

The nearer, the better.
potential function %'
©)

P(z,9,2) = %d’

B6: 3L (2-1) Icxbs HKIDEB
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the potential is minimum
observing the inhibited region
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final interpretation

the cliff is revolved
so that you can look down the sea
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B9: 3 (2-2) ORFUEE

Th b3 e LTS % 720,
W ORI EWT 5.

X (3-1) & (3-2) BAN L NIk TORIEHETOMR
RRM10DX5Kch3. TorE¥ EhLhofBin
BEEMECHEEh TS,

KIS (3-3) HBIMT 3. coEEThR bold
LLWRRRTERAWDT, YATARNREROEF
ACBIEEMAT, H110k 5 5EREE5.

cot ¥, HiEFMORRFREEFLTHE. %
¥, WS ERETO L V@D THS 212(a),

bk i

collect points Segrents. Taces ‘bod1.
1 Qr@ws
&
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FER
®
[ oo + | Totate Transiate Siooal Tixed-ain
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(i Taa = 5o
(=}
SPRfE
i
@
WA
HER
H
. oo ¢ | rotate transiate gicbal Tixed-ain

BI11: 32 (3-3) ¥ CASIL e & EOBFIREE

FRMBEOLEGEROTH S LEI2(b) DX 5ich 3.
FICEEEER2 B WO HND AL ED 5 2 E12(c), ik
WS HREEDS LF12(d) DX 5ick3.

6 it

ChETICEEBRICE L EENAE» DT 7
w—F & L'TH[Okada73,76,86] [Hersk86] % &2 3.
—%, IVEa—ZXEFAOHBEICEIL TR, HEIWME
REMEY b oG CRATHTH B, bo L bR
72 b Dk [Novak?7] % [Waltz81] ki b d X5k ay

F 74 F-HBTH B, FRICRBRERFA KILA
» oRRBERIC—EABE MY 5 ¢ & 3EETH 3.

[Davis81] TR fuzz bosk I3 T & IT ko THURE:
DEBERIF->TE2, CThrEKNICEROEL
KIESnTEY, BROEILLIOBEREL LT,
Rx ORETETD RN ASEERICR th XD Tl
LA

Bax DT 7T u—FCRENI A CRRCETT, HiE
B, FeRANEENCET 5D b LARHET DD
BEN AR HEETATHAWT, SRR T & Rt
b OHMIOES X X hoTwE. MEOERCIBNA
3znFmOEVS, PIMOIBWLIKIRCZDLS A
ER7DETFRUT AL wEEDbRhS.

B, WREERLASEDY » I A2 R0 %
fThoTwn3. TthidilklLT, BHASHEOZRMNA
RRICHBEARBOMEE:, ZRIVEHNOET v v
B R ERMICT Ao T L.

¥k, 4BoBELLTR, LToARDT LS.
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SolTect points segrants Taces bodies
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Collest points segrants Faces bodies
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3BE, HENKAEYTIHIceick),
n b ORICOBABROBITE X 60— XICfT5.
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(i) —BEBEEOZERNT F 0 SO
I ) AR OR Y R KB THbh 3
AR RAVAT F e VAL SEERE,
BAMR 2SS E b & KT 3.

7T BbHbUC

AEEcl, BRAEEFFXVMEANELT, %20
R T @RI 3 KT A+ 2 FERT 258
YR T ADPREICOWTIRR . ARROFHEL I LD
3¢, UFDX5KKh3.

L {EREAT A—Z{E L@ (object) DHE Y 2

LCiSRT 5.

. HREEXRBLOBKRE R DS A— 2 O iIcHET
SPAEA A HIRT (constraint) & LTHBLT 3.

. BAREEROFMRRT v vy rx i —BEjlIC
XoT#EF.

. BIRIRFIRE L CiRE BB L T\ < FIRicBET 514
REARSERHOPLFEINTRIEER,
Wit LCEREBRICHRT 5.

. HRETDRTORCEHLELOND bDEEK
Hrrcond. TENAHERTBROSONA L
BELTHRBIELTWL.

BAE, ®=FALLTHEBILTW301, HROMMA
HaEEorTH B, fowE, EARERICTL
THEBRDT 7T u—FRHTCH3 L EL LIRS,
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