)
=0

BALEL S SEOBIAMEIR RS HKEH CE (2019423 1)

oo oooooognd

oooof
topooooog

oooo ¢

ooonof
iggoooooooooooooooo

T{g1320504, koba}@is.ocha.ac.jp, *htsukahara@d-itlab.co.jp

1 00004

gbO,.000000000000000O00000
oboob0.0boboooooboobobooboobooonoog
oboboo,0boboobooooobooooooog
gbOooo.ooob,ob0o0o0boboboobo
o, 0d00boboboobooooobocoooooog
ooboogoob.ogoooo,0bb0oboog
ubobobobobobobobo@wooooo
gO)obooo,oo0booboooooboobog
oboooooboooobobo.oboooo,oboo
oooooooooopnocooooooobooog
2. 0000000000O0DOO0O0OO0OODOOO
oboboooo,0bobooooobocooooooog
obO,000000000000000000000
ooo.ooo0,0oboboboboooboobo,oooog
gboobooooooooo,ooobocooooooo
ooboooooooo.obobooooboooooon,o
oobooobooobobooobooooboooobog
goog.

2 DOoooboboooo

oooocobooooboooooboooooooon
oooo,oo0bobbooooooooobobooog
oooOooooDbO0oO0o0. oooooo, BCCWI-
TIMEBank[3] OO OOO,0000000000000O
oooboooooboOo. ooobooOooo, Allen
o0 Mooouo 170000000 goog
goooobooboooooooooo. booog, d
ooboooooobooobooobooooo
oooooo, o000 [sjoooboo0o, o000 AF-
TER, BEFORE, OVERLAP, OVERLAP-OR-AFTER,
OVERLAP-OR-BEFORE, VAGUE OO0 6 00O OO
oooooo.ooooo,01000000.0!

'VAGUEO,0000000000000000000000
gooo,010000000000.

— 466 —

ERA
—— AFTER

E5B — OVERLAP

— BEFORE

B5 R

010000000004

3 JOooooooo

oo,0o0b,b00b0oboboooboobooo
gobooboobooobooobooobooooog
obO0o.o00o0ob04ao20000,0005020000.
obo0,VAGUEDOODODOoooOooooooooo
oooooobobo.obooooboo,bobobooobo
gbo,0bo0oboboboooooobooobooooonog
oboooooobobooooooobooboon. o
10, 0000000000D00D00000DbD0OD O
OO00.00 AFTERO0O000,000M00000
gbooooooboboooooo.oooooo
obo,0b0b0bobobooooobooooooonog
oooooo,b00bb00b0o0ogd, OVERLAP-OR-
AFTERO00000O000O0O00.000,0000
000 AFTERO0OO0OO0O00DOODOO0OO00OO00. O
obO,010000000000000000000
oooooooooooooo, 00 AD0ooogg
gboboooboobooboo BoOobOOoOooog
oboooooooooooobooo,0cooooo
OO0O000 OVERLAP-OR-AFTER DO OO, 000
oobooobooooooobooobooooboog
AFTEROOO.000.,0000000C000000
000000000000, OVERLAP-OR-AFTER O
0O OVERLAPOOOOODOOOODOO. OVERLAP-
OR-AFTEROOO00DOOO00OOO0O0ODOOOO0O0OOD
gbobooobooobooobooooO. b, OVERLAP

All Rights Reserved.

OVERLAP-OR-AFTER

OVERLAP-OR-BEFORE

Copyright(C) 2019 The Association for Natural Language Processing.



01.000000000000000

gbooooo g
gooobobooobobooobobooboboboo
gooooooooobooboooboooboooboooooo

AFTER gbooobobooboboobobobobobobooobobooob

gbooobobooboboobobooboboboboboboobooobo
goooboboobobooobooobobooboboboobobo

OVERLAP-OR-AFTER

gboooboboobooboboobo
goooboboobobooboboobo
gooobooboooboobobooobo
goooboboooboboobobobbooboboobooobg
goooboboooboboooboboobon

OVERLAP

gooobobooboboo
gooobobooboboooboboobon
goooboboooboboooboboobobooboo
ooooooooooboooboo
goooobooobooobooboooooooo

gooobobooobobooobobooboboobooboooob
gooooooooobooboooboooboobooo

OVERLAP-OR-BEFORE | D0 0OUO0OOOOO0OOOO0ODOOODOOOOOOO

gboooboboobobooboboobobooboon
gobooboboobobooboboobobooboon

BEFORE

gboooboboobobooboboobab
gooobobooboboobobobboobobo
goooboboobobooboboobo
goooboboooboboobobobobobooboo
goooboooooobobooob

o, 0Jo0oobooboboooboooobooooooog
0O0.OVERLAP-OR-BEFOREO OO OO, 0000
oboooooobobooooooboob.ooo
ooboo,00o00o0boo0ob,oboooboog
gbooooooboboooooobo@oooo
U0)oooooooooOooo. BEFOREOUODOO
o, 0oo0oboooocobooooooboon.

4 ODO0OgOoobooooboo

Kollar O [1] 00000, 00000000000
gob,00boooobbooobboooboo. oo,
gobooobooobooobooobooooog
gboboooo,obooboooooobooooooonog
obobobooboob.obogobob,sbcogonog
tmet0 00000000 0ODOODOOOOODOOO

— 467 —

OO000,0000000 Spatial Temporal Description
Clause (STDC) DO OO0OOCCCO. DOOOOOCO
gooooooooo.

41 TIME

TIMEODOOODOOOODOOODODOOOD. OO
gooobooooobooboooo,0llrgobooooog
oobooooooobooobooboboooog
u.gdgbo,cogobbbooobbobod, TIMEDO
00,00 ume000000O00O0O. TIMEO EVENT
O000000,relation00000000DO0OCDCO
ooo0.000 EVENTOOOOOoOoooooono,
TIMEOOOOOODOOOODOOOO.D0O 30 TIME
OoOo0STbCcoogoon.

Copyright(C) 2019 The Association for Natural Language Processing.
All Rights Reserved.



EVENT(r=hH"> T
|=PLACE(r=IC
I=0BJ(f=8R))
t=TIME(r=11B5(0))

0 2:TIMEODO

4.2 PROCESS

PROCESS O, 0000000000 00O0O00OO
oboboooooooo,ooo0oboooooooog
oooo.0oobobogooboobobooobobo,onbg
gobooboooboobooboobobooooboo
obooooooboboooooooboo.ocooo
O0O,PROCESSO0O0 landmark OO O OO OODOO
gboooobooooboboo.boo,0coo0bo
obOoboooOoooo,PROCESS O OO, EVENT O
PROCESS OO O0O0OO0O0O0OOOOOOOOO.O 30
PROCESS OO0 STDCODOOODO.

PROCESS(r=#I
I=EVENT(r={26T)
I2=EVENT(r=h\tti7=
|=0BJ(f=E8
r=PLACE(r=BDBID)))))

goog,0o0bgooobooogoon.

4.3 TRANSITION

goo0,300 OVERLAP-OR-BEFOREO OOOO
obobo,b0bo0oboobooooobocooooooog
oooooooboooboogog, STbC O TRANSI-
TIONODOOODOOOODOOOOOD. TRANSITION
gobooobooooooobooobooooog
oboboo,0bobooboobooobooooooonog
gboooog200000b0oboobooogoboonD.d
g, gdboboboboooooobocoobooooonog
obOooooboo.oboooo,ob0o0ob0o0o0o0o
oboboooooooooo,0o0b0ooooooog
O0O00oDOO0O0DbO00b0OO00OOd. TRANSITION O
PROCESS O OOU0OOOO0OOOO0OOOOO,0000
OOd,PROCESSOOOOOODO. O 40 TRANSITION
ooo STbcOobogooo.

TRANSITION(r=mDT
I=STATE(r=hd5%
I=0BJ(f=0>E=))

12=PROCESS(r=7=5
I=EVENT(r=2> T)
I2=EVENT(r=7/&>

c=STATE(r=H'F (C
I=0BJ(f=155)))))

0 3: PROCESS OO

PROCESS OO0 STObCOOOOOO0O0OO,00000
oboboooooooooo,0o0bcooooooo
ooooo.ob,0b00b rjopo,cccoooog
gbobooooooooooooboooboo,ooooo
goboooooobooooboooo.oo,0bo00
ooboooooooooobooobooooooo
o,0000oboooooooooboo.opbooog
oooooooooo,cccoooooopoonon
000000000 :XCONJX=X0O cccguoo
oo0b0.000X0O0oOoo0ooooo0o,CoONJO “and”
O “r0D000000DODOOOCOODOODODOO.
gboobooooo,boooooobocobooooog
oboboooooooo,ooo0o0oocooooooo
ooboooboooboooobooobooooboog
gboboo,0bobooooooobooobooooonoog

— 468 —

O 4: TRANSITION O O

S ODOOO

gbooobooobooboooogo,oborelo,o
obobooboobooooooooobooooooog
gobooobooooboooboooboooooo
O0. Jackendoff[7] 0, 0000000 OO0O0OOO
oobooooooboooobooooboooobog
gboo,b0bobooooooobooboooooa
gbooobooobooobo.oboo @Bjo,o0o0oooo
oobobooboooooboooboobooooobooo
o, 0joobobobobooooobooooooonog
gboooooboobo.coboobobooooboooo
gooo, 0000000000000 [8,9,101. 00

All Rights Reserved.

Copyright(C) 2019 The Association for Natural Language Processing.



0000, STATE, PROCESS, TRANSITION O O OO
O000000O000O0O0OO0OO0O, TRANSITIONO OO
oooooooooooooooooooboboboo
ob.00000 STbCcOOobobooobogo,onog
oo SsSTbCcOOonoooooboobooooobo,od
oooooooooooooooooobo.ooog,
000000000 Temporal Grounding Graph[11] O
oboooooooboooog.

6 UOOO

goboog,sbcoboboogbooon STbcOno
gboobooo,boboooooobooboooooo
gobooooo.0ooooobooooo,0o0o0o0o000g
oooooooooooooobo,ooooogoogo
STbCO00oooboboooooono, STbC O
goobooooooooooooooooooogog.

ooon

[1] Tomas Kollar, Stefanie Tellex, Deb Roy and Nicholas
Roy. Toward understanding natural language di-
rections. In Proceedings of 5th ACM/IEEE Inter-
national Conference on Human-Robot Interaction
(HRI). IEEE, 2010.

21 0000, 0000,0000.00000000
gboobooooboobooboobooog
0.0000000o000 (@ 320),2018.

31 000,0000,00000.000000000
0000000000000000000000
0.000000, Vol. 20, No. 2, pp. 201-222, 2013.

[4] James Allen. Maintaining knowledge about temporal
intervals. In Communications of the ACM, 1983.

[S10000,0000,000.BCCWJ-TimeBank O
obooobooooobgoooob.oboooobo
02000000,2014.

[6] DOOOO.000O00000.000000,2001.

[7]1 Ray Jackendoff. Foundations of Language. Oxford
University Press. 2003.

— 469 —

[8] Marc Moens, Mark Steedman. Temporal ontology

and temporal reference. Computational Linguistics,
14(2): 15-28, 1988.

[9] Terence Parsons. Events in the Semantics of English.

Cambridge, MA: MIT Press.

[10] James Pustejovsky. The syntax of event structure.

Cognition, 41(1-3), pp. 47-81, 1991.

[11] Rohan Paul, Andrei Barbu, Sue Felshin, Boris

Katz, Nicholas Roy. Temporal Grounding Graphs

for Language Understanding with Accrued Visual-

Linguistic Context. In Proceedings of the Twenty-

Sixth International Joint Conference on Artificial In-

telligence, pp. 4506-4514, 2017.

Copyright(C) 2019 The Association for Natural Language Processing.
All Rights Reserved.



