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International Workshop on Spatial Language

Understanding (SpLU)

KWNR
o 2018 £ NAACL HijE) 55—k %7
e 2019 £ %0 2021 ££5 Workshop on Language Grounding for Robotics
(RoboNLP) EX& &9
o FEXE
- Spatial Language Meaning Representation (Continuous, Symbolic)
- Spatial Language Learning

- Spatial Language Reasoning
Combining Vision and Language for Spatial Understanding
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International Workshop on Spatial Language

Understanding (SpLU)

HAE
@ Parisa Kordjamshidi
@ James Pustejovsky
@ Archna Bhatia

@ Marie-Francine Moens
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https://virtual.2020.emnlp.org/tutorial_T5.html
https://spatial-language-tutorial.github.io/

International Workshop on Spatial Language

Understanding (SpLU)

AR
o Parisa Kordjamshidi

- BERIR ML KF BB HIR

- BT BREALSNFANMHARET (IHMC) R R

- 2013 EFREHENKEFREBTHLFEAM, HELI8XA Structured
Machine Learning for Mapping Natural Language to Spatial
Ontologies, H+EIfiZ Marie-Francine Moens

- SpRL, mSpRL. SpartQA {E&ZRIIRHEMEEZ—

@ James Pustejovsky
@ Archna Bhatia
@ Marie-Francine Moens
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https://www.cse.msu.edu/~kordjams/papers/ThesisWithoutCover.pdf
https://www.cse.msu.edu/~kordjams/papers/ThesisWithoutCover.pdf
https://www.cse.msu.edu/~kordjams/papers/ThesisWithoutCover.pdf
https://virtual.2020.emnlp.org/tutorial_T5.html
https://spatial-language-tutorial.github.io/

International Workshop on Spatial Language

Understanding (SpLU)

AR

@ Parisa Kordjamshidi

@ James Pustejovsky
- ZEHKFEHIT
- ERRAEEIEHIRHE
- TimeML, ISO-Space HJIE HE
- Semantic Annotation Framework (semAF) BJiR H#&
- Handbook of Linguistic Annotation B3 48

@ Archna Bhatia

@ Marie-Francine Moens
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https://link.springer.com/book/10.1007/978-94-024-0881-2
https://virtual.2020.emnlp.org/tutorial_T5.html
https://spatial-language-tutorial.github.io/

International Workshop on Spatial Language

Understanding (SpLU)

HAE
@ Parisa Kordjamshidi
@ James Pustejovsky
@ Archna Bhatia
@ Marie-Francine Moens

Parisa Kordjamshidi, James Pustejovsky, Marie-Francine Moens = A #£

2020 R EMNLP 34T &A Representation, Learning and
Reasoning on Spatial Language for Downstream NLP Tasks R4 tutorial

https://virtual.2020.emnlp.org/tutorial_T5.html
https://spatial-language-tutorial.github.io/

2 of 18


https://virtual.2020.emnlp.org/tutorial_T5.html
https://spatial-language-tutorial.github.io/

‘ TRICHE 2454 (Lexical Conceptual Structures, LCS)
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Jackendoff [1983, 1990, 1996] 121Ky LCS B—MAHEEKA . —

- ! JHIRIE KT
E%Lﬁ%fAm,m&UwA%%XiﬁE%,Sgw@ﬂ%ﬁig
MEHT TR AEBES , EAE T AN AN ES. -
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Jackendoff [1983, 1990, 1996] 32K LCS E—FASXHHRIEN F R
HEZR. #HEEF AMR, EDS, UCCA ZHiE N FRNHEZR, LCS XIzhiAlRYiRITss
HMHEITTREARBNEE . T2E T iR TEEXER-

BT LCs, ARBNART—RIIMIEA:
e Dorr [1993], Habash and Dorr [2002] A LCS fEAHEIESIEITTE
TFRNFGIT I EER S
o Levow et al. [2000] {£F LCS BTHIET RS 2HMEX
e Traum and Habash [2001] 38 LCS W HZ| T X AL ESF
o Dorr [1997] FIA LCS #9iEiReafni#IT ZiEIHES
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HARZE#) [Traum and Habash, 2001]

LCS BRHIRMAME, BFHNESITERBEIRENER
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HARZEH) [Traum and Habash, 2001]

LCS RHIRMAEE, BTSN ERBEaENER
o ZEE (Type)
- Ef4% (Event)
- K7 (State)
- B&1% (Path)
A= (Manner)
[% (Property)
f&x (Thing)

X EE MR R BE A AR R
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HARZEH) [Traum and Habash, 2001]

LCS BHIRMEEE, BFHEIERBasHENER
o AU (Type)
o HAHiEiA (Primitive predicate)
- H&Z (closed class primitive): CAUSE, GO, BE, TO, ...

- JFAZE (open class primitive):
reduce+ed, textile+, slash+ingly, ...

X EE MR R BE A AR R
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HARZE#) [Traum and Habash, 2001]

LCS BHRMAEE, EFNSI M ERfassEnER

o ZAU (Type)
o EL7HiEIA (Primitive predicate)
o 4itd (Field)
- REZFTIESEEA (Loc)ational
- RRGEHI (Poss)etional
- RRETEIH] (Temp)oral
- XREHY (Ident)ificational
- F¥E=H (Circ)umstantial
- RRTEEH (Exist)ential
- RIRBHAY (Perc)eptual
- XA (Comm)unicational
- FRITEHY (Instr)umental
- RREEH (Intent)ional

X EE MR R BE A AR R
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HARZEH) [Traum and Habash, 2001]

LcS BHFRMBEEE, BFHEI MG RBasHENER"
o KA (Type)
o HAHiEIA (Primitive predicate)
o #hig (Field)

LCS WG
o AIFHFHIENRERBFI A Root LCS (RLCS)
o 1EiEHY LCS BRHEZ ™ RLCS H&715ZEIRY Composed LCS (CLCS)

X EE MR R BE A AR R
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5] [Traum and Habash, 2001]

RLCS: Bl
(act_on loc (* thing 1) (* thing 2)
((x [on] 23) loc (*headx) (thing 24))
(cut+ingly 26)
(down+/m))
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5] [Traum and Habash, 2001]

CLCS: EERAEHAIR T HESR MR HOME
(cause (us+)
(go ident (quota+ (china+)
(textile+)
(export+))
(to ident (quota+ (china+)
(textile+)
(export+))
(at ident (quota+ (china+)
(textile+)
(export+))
(reduce+ed))))
(with instr (*HEAD#*) nil)
(unilaterally+/m))

7= The United States caused the quota to go identificationally towards
being at the state of being reduced
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JR38 - BB EA [Levin and Hovav, 2011]

20 HH4E 80 4, —HEFFZHIRMU T "AFEEEHEENRS
R MIFEIRICHEERSHSEIR BB

HE—EMRITEP ARESRE "SAEFBER-ETEE, M
AR EIER : "BhiRRYiBR- IR T EIGIR H B AFH, R T HER
ARG
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JR38 - BB EA [Levin and Hovav, 2011]

20 H4E 80 £, —HEFFHRIRH T "AFEEEWEENIS
R MIFEIRICHEERSHSEIR BB

HE—EMRITEP ARESRE "SAEFBER-ETEE, M
AR EIER : "BhiRRYiBR- IR T EIGIR H B AFH, R T HER
ARG

FFEER) ja)
o FiAMIETHER AT
a Pat dried the clothes.
b The clothes dried.
o EIHEIRTTHMIENIAFT AR H AR ALER
c Pat sold the rare book to Terry.
d Pat sold Terry the rare book.
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JR38 - BB EA [Levin and Hovav, 2011]

HFFERY i8] R
o FiAMIETHER I TN
a Pat dried the clothes.
b The clothes dried.
o EHEEITEAIZIATT AR H A AER K
¢ Pat sold the rare book to Terry.
d Pat sold Terry the rare book.

LCS HYEALRIZ
o EENARNIE LA £, HATATUSBEH—/MISESHANENX
RSy, XEMSRET iRt THERERE
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JR38 - BB EA [Levin and Hovav, 2011]

HFFERY i8] R
o FiAMIETHER I TN
a Pat dried the clothes.
b The clothes dried.
o EHEEITEAIZIATT AR H A AER K
¢ Pat sold the rare book to Terry.
d Pat sold Terry the rare book.

LCs RyEMIERIZ

o EENARNIE LA £, HATATUSBEH—/MISESHANENX
BL5y, XERSRET iRt T EREE

o N, MEWIHIMREBEN (BIR) 2%, FRMNEFARMIE
JT/ AR

6 of 18



JR3E - IBiPEA [Levin and Hovav, 2011]

LCS RYEA{ERI%
o EFNAMIRTEMZ L, HIMAUSBEH—/MISESEHIAMNEX
B5r, XERTRET SRR T ERTEE
o EENRN, MEMINMZBEN (BIR) 9%, FEMEFARMIE
T/ RNEE
f5l-F ([come to be STATE])
a break: y come to be BROKEN
b break: x cause (y come to be BROKEN)
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JR3E - IBiPEA [Levin and Hovav, 2011]

LCS RYEA{ERI%
o EFNAMIRTEMZ L, HIMAUSBEH—/MISESEHIAMNEX
B5r, XERTRET SRR T ERTEE
o EENRN, MEMINMZBEN (BIR) 9%, FEMEFARMIE
T/ RNEE
f5l-F ([come to be STATE])
a break: y come to be BROKEN
b break: x cause (y come to be BROKEN)

B+
a | cut the rope around his wrists.
cut: x produce CUT in y, by sharp edge coming into contact with y
b | cut at the rope around his wrists.
cut: x causes sharp edge to move along path toward y, in order to
produce CUT on y, by sharp edge coming into contact with y
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JR38 - BB EA [Levin and Hovav, 2011]

LCS HIEAERIZ
o EFNAMRTEMZ L, RIMATUSBEH—/MISESEHIAKNEX
BL5Yy, XERSRET HiAit T EREE

o BERIR, MEBHIMARBEX (B1R) 7K. TENEFARERIL
JT/ AIELEH
#h3E

o LCS AXFFIAMEBBE X NAMHERE, EXFNRESHI. T
PURE NI ALERIAIBS BN . Elltk, freeze 71 melt EREFIK
S kEE, EARER LS,
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JR38 - BB EA [Levin and Hovav, 2011]

LCS RIEAERIZ

o EFHAMBREHZE, HMNTUSBH—/NPHESHINENX
B4, XERDRET A THERTEE

o EER, MEWIFINRBEN (BIR) 2%, FARNEXEARRIL
JT/ Ak EE

7

o LCS AXFFNAMNEMGKE N AMEE, EXINEESHIN. 7
LURE SR AE R IBEB A BN . Etk, freeze 1 melt EBTIR
TR, BEEER Les.

o EEAHLIAF, LCS MENRKTRATIBIASE (predicate
decomposition) FJRAE, BEFME R RAEMIBIANES. 6
Fr, cut IEXEERSEA "move” 0 “produce” BNMERS, H
i, “move” AL FAEAIBIA GO KMERE, "produce” MFARTAE
filiBia CAUSE #0 BECOME RY4E& .
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JRIE - EAli81a [Levin and Hovav, 2011]

EHAERE LCS hER, RIEBENHNRERSA?
o AMLLEEEMARE LB AEMERMIFIE
o EATFIHAHMEMIBIAENX

3 Akt Lok -
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JRIE - EAli81a [Levin and Hovav, 2011]

EMiSAR LCS RSP, REBENMREREAN
o AFLLUBEEMARX BN AEMERIFIR
o EARFWIAHEMEAMIFIRAENX
BRI
o MMATLIRERMEM (XB) HYE, FEREMEEFEATHES
TR AR L B R

o SNMEMEHASER BT, S BMBARTTRLEH
f— A A

3 Akt Lok -
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JRIE - EAli81a [Levin and Hovav, 2011]

HAfBIAR Lcs RSP, RIEBNHEERBN
o AFLBEEMA BN AHMESMIER
o EAFIHAHMEMIFIAENX
BEXRE
o MR ERMEM (RB) HYE, FEREMBEHEFTILES
R A L E RS
o SN EMEHEAFRNEMIBIR, SNEMBARTTXRSEN
A EA
Jackendoff [1983, 1990] $£5% T localist hypothesis, JA4:

e izZ (motion) BBEFIALE (location) BEHEREMAIEMHRE, H
HEHFETILHXFEEGHEESEE

3 Akt Lok -
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JRIE - EAli81a [Levin and Hovav, 2011]

Jackendoff [1983, 1990] $£5 T localist hypothesis, IA4:
o iZEZf) (motion) BHFIIE (Iocatlon) ENERREMIESEE H
HEHETAHXAEEHAERE
- IBEHEHA L ARALIER G0 R
G0 &f Theme 1 Path XFMETT

- FSEHTLAEMIBIR BE(RKZE) M STAY(RIFKDS) RT
BE 1 STAY #&HILIT Theme FA Location

- BRikz5h, EAKiEiR CAUSE f1 LET ARAASRTEFHEH
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JRIE - EAli81a [Levin and Hovav, 2011]

Jackendoff [1983, 1990] $£5% T localist hypothesis, JAA4:
o i=zf) (motion) FMFAMLE (location) BHEHEMAIEHRE, H
HEHHATAHXAEFHFHEEES
o FEEHHAEREMBUMAEHHBUESH, BATAE
TREAMRHEH AL EEH
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JRIE - EAli81a [Levin and Hovav, 2011]

Jackendoff [1983, 1990] $£5 T localist hypothesis, JAA:
° jzZ) (motion) FHFILE (location) FHEHEMAIEMHAR, H
HEHEHTAHXAEEHAERE
o FURMUFAREEREN B LR AENHRMAESRH, EATAR
TERAMENEHH AL EEH
- GEES: FTEWAIEER Theme, FRBEEFILEIER Location
- IR/ RER ST L
LT —FRTEHEE BE BT SRS
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JRI8 - 4535 [Levin and Hovav, 2011]

BIF (ICAUSE (x, (STAY y, 2))])
a Terry kept the bike in the shed.
b Terry kept the bike basket.
c Terry kept the bike clean.
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JR38 - 4535 [Levin and Hovav, 2011]

BIF (ICAUSE (x, (STAY y, 2))])
a Terry kept the bike in the shed.
b Terry kept the bike basket.
c Terry kept the bike clean.

i) 2
o 7EIXE, keep #iRR "“RIF WERE, AFtAFMAMMNSEG, B
s L, EFRERNEHARRAERN. RIMNEATEKIER
RIS 7
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JRI8 - 4535 [Levin and Hovav, 2011]

BIF ([CAUSE (x, (STAY y, 2))])
a Terry kept the bike in the shed. (Locational)
b Terry kept the bike basket. (Possessional)
c Terry kept the bike clean. (ldentificational)
i) &
o HEIXE, keep #ERR "REF MER, ATFHEFRAUNEN, B
Xhr £, EFRERHNEHANRRAERN. RMNEATEXIER
HAMSEER? = 98 (Field)
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RR - LCS BNiAEHEE (LVvD)[Dorr et al., 2001]

Levin [1993] 1RIBZNIRIAIE X ; ) o ‘
Gi%MT 192 /l\%ﬂm MRREIAFIR, 45 3024 TEhiAHY 4186 X
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HR - LCS BhiAE#EE (LvD)[Dorr et al., 2001]

Levin [1993] 1RIBZNIRIAIE X ; ; L ‘
Gi%MT 192 /l\%ﬂm MRREIAFIR, 45 3024 TEhiAHY 4186 X
Dorr et al. [2001] ZELevin [1993] RIER £, HRIMINT 44 NERHYS "
BB 192 1A, 45 9525 /l\fjﬁﬁj)‘{l%‘ij%‘ f 50I iﬂiﬁ_#'{d'
R X TUART 500 2%, FIRY,
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HR - LCS BhiAE#EE (LvD)[Dorr et al., 2001]

Levin [1993] RIFENIAME X FIANERI, 1§ 3024 1-BhirRY 4186 TX
TSYRT 192 13

Dorr et al. [2001] FELevin [1993] BOEAR L, FNT 44 P ErhiZE, Hi5
FHR 192 P24k, 4 9525 P EhiRXIKIS AT 500 12, FERT,
EAREH T8 EhiER LeS 4.
BlF
JAIIR: REDUCE
AR E: 454.a
LCS: (cause (* thing 1)
(go ident (* thing 2)
(toward ident (thing 2)
(at ident (thing 2)
(reduce+ed 9))))
((* with 19) instr (xhead*) (thing 20)))
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HR - LCS BhiAE#EE (LvD)[Dorr et al., 2001]

Levin [1993] RIESNIARE XFNAERIL, 15 3024 ahiFlAd 4186 P
TsrR T 192 125,
Dorr et al. [2001] #ELevin [1993] WERNE, FMT 44 NI, FHI5
FHR 192 P24k, H 9525 P EhiR XX T 500 2. ERT,
ErniEH TS EhER LCS &1,
B+

WAL PUT

HERES: 9.1

LCS: (cause (* thing 1)

(go loc (* thing 2)
((* to 5) loc (thing 2)
([at] loc (thing 2) (thing 6)))))
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RR - LCS BNiAEHEE (LVvD)[Dorr et al., 2001]

Levin [1993] *E?EZJJI"JE’JMXﬂ’?%%Du 1% 3024 ~3hiERY 4186 P X
BUTRT 192 4

Dorr et al. [2001] TLevin [19093] IER E, R/RMNT 44 N rwyZE, HI5
[RHR 192 1M 40L, 4§ 9525 MM EANBRISA T 500 3. EAT,
EEREH T SEhIER LCS &,

BlF

LVD Class Entry:
(:NUMBER "51.1.a"
:NAME "Verbs Inherently Directed Motion / —-from/to"
:WORDS (advance arrive ascend climb come depart descend enter escape

exit fall flee go leave plunge recede return rise tumble)
:NON_LEVIN_WORDS (approach come! defect head)

:LCS (go loc (* thing 2)
((* from 3) loc (thing 2) (at loc (thing 2) (thing 4)))
((* to 5) loc (thing 2) ([at] lec (thing 2) (thing 6)))
(!!+ingly 26))
:THETA_ROLES ((1 "_th,src(from),goal(towards)")
(1 "_th,goal,src(from)")
(1 "_th,src(from),goal(to)")))

E: LVD &H: 51.1.a
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@ The Case for Systematically Derived Spatial Language Usage[Dorr and
Voss, 2018a]
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Bonnie Dorr
- BE=XRFHENRZER RS EN AR EE
- BT BEANESNFZAMAZRE (IHMC) SEMR R
- 1990 EFREAETHPIRBIETFA, HTIRT A Lexical
Conceptual Structure and Machine Translation, £lfi Robert C.
Berwick & Noam Chomsky #1 Marvin Minsky By=4

- 1993 FHEE IS STEM E, HART Machine Translation: A View
from the Lexicon, IHT—#ETF GB IBiF1 LCS FiLHIIERRIN
22 EF (interlingual machine translation) &%t

- EETHNMHSZIZER AR ISEZE, EEXTEIEIRII
EEERGEMR

10 of 18



MRE=

o kAT, TENEFEMAIMRMES NBASME) XETWMER
RIEEMRHFFREFSURN . IBESFENRT, BR #HNRAS
. AENBAZREES LD, XNEERDEBHFFEHITAM
BRIt E.
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MRE=

o kAT, TENEFEMAIMRMES NBASME) XETWMER
RIEEMRHFFREFSURN . IBESFENRT, BR #HNRAS
. AENBAZREES LD, XNEERDEBHFFEHITAM
BRIt E.

— TEIA AT E N RER R, SRREE
EE A RiEE /
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MRE=

o kAT, FEIFSEMIEXRES HIBAEME) XiFTHMAEE
RIBEMSBIREESLE. EHEESFEHNRT, B2, ANSAS
. AERWBAZREES LS, XEEHD 2B ZIRFITRM
BEHITE.

= SMISILARIRICEXRIREF BiEsk, EMR=(E
IBS B bk e & 7

= RGN E AREPRNZ EEFET AERX
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MRE=

o kAT, FEIFSEMIEXRES HIBAEME) XiFTHMAEE
RIBEMSBIREESLE. EHEESFEHNRT, B2, ANSAS
. AERWBAZREES LS, XEEHD 2B ZIRFITRM
BEHITE.

= WS ERIAIL-EX R RA AER, EFRZ(E
IBS B bk e & 7

= RGN E B REPIRIZ B IEHE T ARER
LCS Mtk

o EFAHESMMIAICERIE N R TRIESR

o EARENESH N AR THIREZMESHBES LS, FHEEM
Bs LM ARE A
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[R38

AE-ENENO
o FNAMBZAMIBRANANERN - EXEMEENNETEMEEE
PIByX % [Jackendoff, 1996, Dorr, 1993, Levin, 1993, Kipper et al.,
2008, Palmer et al., 2017]

o MiRAFIFNIARARZ BRI RFTLMEAIEX AN EZRE R
[Kipper et al., 2004]

o FERMIFARENBKB T BIRAEN, KB TFIBRAEMNEIEX
O EREEHI%EE [Voss et al., 1995]
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[R38

AE-ENENO
o FNAMBZAMIBRANANERN - EXEMEENNETEMEEE
PIByX % [Jackendoff, 1996, Dorr, 1993, Levin, 1993, Kipper et al.,
2008, Palmer et al., 2017]

o FMiAFENIAARZ BB RFATLMEAEX NN EERE
[Kipper et al., 2004]
o WIFRMNAMEMBEKB FIBIAMIEY, XIKBTFIBAERZE-IEX
O EREEHI%EE [Voss et al., 1995]
= BRI T EMAIE-IEIEONEZAMIS . BRikz, NMiAtEE
B R AlEFNIE IR .
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[R38

AE-IENEO
o FFAFMBZIAMIBIANNER L IEXEMSENNETEUEEE
YIRyX % [Jackendoff, 1996, Dorr, 1993, Levin, 1993, Kipper et al.,
2008, Palmer et al., 2017]
o MMAFHIANAR Z BB RATIUMEAIEN ABMNMEERFE
[Kipper et al., 2004]
o FIEHRMANENBMKBTIBIAMIEY, XIKBTFiBRERZEIEX
EOERIZEH4FME [Voss et al., 1995]
= 1BiA- T AR B EONEEAMRES, Btz NiEaw:
EX R AlETE IR
AIE-1E LG B Al
o B A4 (Component of meaning) - RXHIB XS (EXEMH),
Bilan, zhiA) elevate FHEHF UPWARD HIE X
o HEM Y (Collocation) - FEINKIBRAM TS (RIEEME), tbin
“lift up” By up
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[R38

A)i%-1E AR SR B Al
o BN % (Component of meaning) - BRXMIEX K (EXEH),
B3N, zhiA elevate FHEHF UPWARD RIE X
o HEHH (Collocation) - 4FEIRNM R4 TS (AIEEME), b0
“lift up” Y up
EEEAER
o [EFE (Block)
o E& (Overlap)
o 7% (Fill

12 of 18



[R38

al%-1E X GTHy E At
o BEW A% (Component of meaning) - BRRXMIE NS (IEXEMH),
filtn, zhiF) elevate HiAH UPWARD HIE X
o HEM S (Collocation) - 4FEIRMIEFNFER ST (RIEZEME), tbin
“lift up” HIHY up
EEEAER
o fE#S (Block): FEEX LAEAMBXEXBAHIAE, AFAXTLA
AERBSYEEHI. B, elevate FNFIE NS HEXNHEBEALS
HELAIIEIE, L0 elevate A ascend, FEIEX E#BFR RE L
(UPWARD), B A FEMAAEFEENARRATAEN
o EH (Overlap)
o 1% (Fill)

12 of 18



[R38

AIE-1E ST E A

o BN M4 (Component of meaning) - RXBIE XS (IBXEM).
540, zhia elevate FEH UPWARD HIE X

o ZHER 4T (Collocation) - $FEIRAMER4NFEK S (RIEEM). b
“lift up” HIHY up

BEERER

o PEAF (Block)

o EH (Overlap): BN LEEAMBEXEXESHIAIE, ERUE
Ak LR, RTINS AIE SRS I (BASEH]). tban, lift F0
raise, 7EIEX LE#HE L (UPWARD) BN, 7E{E ABHMRIATTIL
0 up ARIFAE

o IEFE (Fill)

12 of 18



[R38

AL BN SR E A
o E M5 (Component of meaning) - RRXHIEX MRS (IBXEM).
5140, ZhiF) elevate #tE7A UPWARD Hy= N
o HEM S (Collocation) - $FEIRMER# M TS (AIEEM). b0
“lift up” HEY up

EEEARER
o PHAF (Block)
o EH (Overlap)
o IEFE (Fill): EX EAB A MBRE X BT RIIEE
a Oblig(atory) - MNRZBHABA A EBENENHE, BHEH
S—FEEHI, tkin, Put the box onto the table
b Opt(ional) - TR HHES MO REEZWENERN A @, BHASKS
AIAAHIE, EE30, Move the box (to the table)
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[R38

EEEARR
o PHES (Block)
o EA (Overlap)
e 1EF (Fill)

out of, across, to, from, etc..

Prepositional collocates: up, down, in, into,

Spatial Semantics: upward, downward, etc.

LCS Primitives: GO, BE, STAY, CAUSE, etc.

Blocks
Overlaps
Fills

E: &F Lcs MZEIENIER. EBN=1"E"
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KR - SysTematicallY Derived Language USage

(STYLUS)[Dorr and Voss, 2018b]

LVD Class Entry:
(:NUMBER "51.1.a"
:NAME "Verbs Inherently Directed Motion / —from/to"
:WORDS (advance arrive ascend climb come depart descend enter escape
exit fall flee go leave plunge recede return rise tumble)
:NON_LEVIN_WORDS (approach come! defect head)
:LCS (go loc (* thing 2)
((* from 3) loc (thing 2) (at loc (thing 2) (thing 4)))
((* to 5) loc (thing 2) ([at] loc (thing 2) (thing 6)))
(!'!'+ingly 26))
:THETA_ROLES ((1 "_th,src(from),goal(towards)")
(1 "_th,goal,src(from)")
(1 " _th,src(from),gcal(to)")))

[E: STYLUS £ H: 51.1.a
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KR - SysTematicallY Derived Language USage

(STYLUS)[Dorr and Voss, 2018b]

STYLUS Class Entry:
(:NUMBER "51.1.a"
:NAME "Verbs Inherently Directed Motion / -from/to"
:WORDS (advance arrive ascend climb come depart descend enter escape

exit fall flee go leave plunge recede return rise tumble)
:NON_LEVIN_WORDS (approach come! defect head)
:COLLOCATIONS ("from" "to" "towards")

:COMPONENT_OF_MEANING (FROM, AWAY_FROM, OUT_OF, OR, UP_TO, UP,
BEFORE, INTO, TO)) ;; Fill-Opt <<SPATIAL>>

[E: STYLUS £¢H: 51.1.a
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KR - SysTematicallY Derived Language USage

(STYLUS)[Dorr and Voss, 2018b]

STYLUS Class Entry:

(

:NUMBER "51.1.a"
:NAME "Verbs Inherently Directed Motion / —-from/to"
:WORDS (advance arrive ascend climb come depart descend enter escape

exit fall flee go leave plunge recede return rise tumble)

:NON_LEVIN _WORDS (approach come! defect head)
:COLLOCATIONS ("from" "to" "towards")

:COMPONENT_OF_MEANING (FROM, AWAY_FROM, OUT_OF, OR, UP_TO, UP,

BEFORE, INTO, TO)) ;; Fill-Opt <<SPATIAL>>

[E: STYLUS £¢H: 51.1.a

STYLUS Zf7& T fa{LARAY LVD R3¢, &BET SEER) LCS Z5#a%FN 6—Role
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KB - SysTematicallY Derived Language USage

(STYLUS)[Dorr and Voss, 2018b]

STYLUS 47 T B {LARAY LVD 72K, &E& T SoERY LCS £543F0 6—Role
B haiEid i
o J\ CatVat #(#8E [Habash and Dorr, 2003] HI3HEY "2 M K42

XANIRESTE LVD B FiaEm
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&R - SysTematicallY Derived Language USage

(STYLUS)[Dorr and Voss, 2018b]

STYLUS 47 T B {LARAY LVD 72K, &E& T SoERY LCS £543F0 6—Role
B haiEid i

o J\ CatVat #(#8E [Habash and Dorr, 2003] HI3HEY "2 M K42

o I 6—Role B “HEMS"

XANIRESTE LVD B FiaEm
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&R - SysTematicallY Derived Language USage

(STYLUS)[Dorr and Voss, 2018b]

STYLUS 4#7& T fE{LhRAY LVD R3¢, HBET SSEER LCS £544F0 6—Role
BaiiaiEid i

o M CatVat ##EF [Habash and Dorr, 2003] FR#fER “& X K452

o I 6—Role B “HEMS"

o WE kA

XANIRESTE LVD B FiaEm
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&R - SysTematicallY Derived Language USage

(STYLUS)[Dorr and Voss, 2018b]

STYLUS 487 T faI{LhRAY LVD R3¢, HBET SSEM LCS £544F0 6—Role
BahaiEid i

o M\ CatVat #[#BEE [Habash and Dorr, 2003] 3B “E= M52

o M 6—Role FHER "HEMD"

o W FikZA

- MR “BEXES” AAZE “HERS" AZ, BT Block
5)30: Face the doorway

XANIRESTE LVD B FiaEm
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&R - SysTematicallY Derived Language USage

(STYLUS)[Dorr and Voss, 2018b]

STYLUS #h7& T fa{LhRAY LVD iRk, &R T TBAY LCS £#lFn 6—Role
HaiiigEid iz
o M\ CatVat #[#BEE [Habash and Dorr, 2003] 3B “E= M52
o M 6—Role FHER "HEMD"
o WAEFiEZ,E
- MR "BYES AAZE “BERS" AZ. BT Block
f530: Face the doorway

- R "BEXES" 1 HERS" BAAZT, BT Overlap
f5140: Follow (behind) the car

XANIRESTE LVD B FiaEm
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&R - SysTematicallY Derived Language USage

(STYLUS)[Dorr and Voss, 2018b]

STYLUS ##7& T fa{LRRAY LVD R)3E, ARET SEEH LCS £44%F0 0—Role
HahimERiE

o M\ CatVat #[#BEE [Habash and Dorr, 2003] 3B “E= M52

o M 6—Role FHER "HEMD"

° ﬁﬁmﬁ%?éi

- MR BEXES FATE "BERS" AE, BT Block
{ﬁljill] Face the doorway
- MR "BXHES 1 CEHENS #BAAZ, BT Overlap
f5140: Follow (behind) the car
- MR BXHES" W EERS MAAZT, B 0-Role RigH N AL
MM, BF Fill-Oblig
f530: Put the box onto the table

XANIRESTE LVD B FiaEm
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&R - SysTematicallY Derived Language USage

(STYLUS)[Dorr and Voss, 2018b]

STYLUS ##7& T fa{LRRAY LVD R)3E, ARET SEEH LCS £44%F0 0—Role
HahimERiE

o M\ CatVat #[#BEE [Habash and Dorr, 2003] 3B “E= M52

o M 6—Role FHER "HEMD"

° ﬁﬁmﬁ%?éi

- MR “BEXES" AAZE “HBEES" AZ. BT Block
ﬁljill] Face the doorway
- R "BXES A HEENS BAAE, BT Overlap
f5140: Follow (behind) the car
- MR BXES N CEERS #BAAZT, B 0—Role RigH N AL
MM, BF Fill-Oblig
f40: Put the box onto the table
- MR "BYES AT, "HEHS AZTHHE 0-Role FIEHMNIALR
—EEHI, MEF Fill-Opt
f5130: Move the box (to the table)
XAMIEERE LVD R EAER
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&R - SysTematicallY Derived Language USage

(STYLUS)[Dorr and Voss, 2018b]

STYLUS 47 T 8L ARAY LVD 72K, &BE T SSERY LCS L5497 6—Role
HahiigEd iz
o M CatVat ##EEE [Habash and Dorr, 2003] FIHEY "B X B 5"
o M 0—Role FHEY "HEMD"
o TARE AikzE!
o WERE A ERE
- WBR LCS ZHEFH Locational &g,
- B LCS LA5HJEF Possetional §ils,, {Bf£F GO, BE FEMIBTT,
ALz BRI ERIE AR B 2EEY ;
- BENZEiRA AR T BHEEN

XANIRESTE LVD B FiaEm
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KR - SysTematicallY Derived Language USage

(STYLUS)[Dorr and Voss, 2018b]

. Non- .

Lexical Ops LVD Spatial Spatial Examples Spatial Non-Spatial

Classes | Subset Examples

Subset

Block 7 7 elevate, face, pocket 0 infect, archive
Overlap 17 10 advance, lower, lift 7 follow, precede
Fill-Oblig 310 128 drive, rotate, put 182 mount, install
Fill-Opt 87 49 remove, slide 38 move, add
Intrans 6 3 float, part, squirm 3 choke, drown, snap
N/A 73 12 — 61 —
Tot. Classes 500 219 281
Tot. Verbs 9525 4640 4885

[E: STYLUS $#3B%cit
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KR - SysTematicallY Derived Language USage

(STYLUS)[Dorr and Voss, 2018b]

Class Robot Navigation Cyber Notification

[Pattern] Understanding Generation (Generation Only)
9.8-Fill Face the doorway Where do I face? Risk that trojan horse virus will infect
[Block] Face to the doorway *Where do [ face to? (*to) System A increased 5%
47.8.1-Contig Follow the car Which car do I follow Risk increased 25% that VPN failure
[Overlap] Follow behind the car | (behind)? will follow (behind) malware attack
9.1-Put Put it on the table Where do I put it? Risk of malware increases 5% if disk
[Fi110blig] | *Put the box *Do I put the box? A mounted on file server B
11.2-Slide Move it to the table Where do I move it? 10% increased malware risk if System
[FillOpt] Move it Do I move it? A files are moved (to System B)

E: AEERRT
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o LCS MYRZT ShiAMIE &AM, iEXEhiAK = EEXHT T XE
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o LCS MYRZT ShiAMIE &AM, iEXEhiAK = EEXHT T XE

o LCS fEAFEIRT, EEMNAR TEESHXAERESSHF.
REET LCs BRI RAAREBSIFESESUR, BURA
ZRMRAR=EAFEANERX—/NGEERN . RITEAERERIRIA.
AR ENBRASMETR, TAZEFIM LCS £RERIEA.
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o LCS MR THNAMIRITEN, EXIFhiAM T 815 X #H1T T ZIE

o LCS fEAHERT, BEBENAETEIEENXARERESLHH.
REET LCS NS FR R4 REBEITZIES UK, BURR
N AT EAFMEAERX—/MITEE RN, SHiFEEAENRM.
Rl RENSASMETE, ATAEEFIA LCS £MERIEA.

e Bonnie J. Dorr BEF LCS 2 T —EiE N HIEE, (BEXFEFE XA
CHZIE, NRBEFELERM EH#HITHER, Bt REEEEET
MU FE, BiZAKEREZENBETSHITIHEMERREAR.
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o 4

10N =

o LCS MR T THAANL T, ExIEhiAk = 8)iE i 1T T ZE

o LCS fEAHERT, BEBENAETEIEENXARERESLHH.
REET LCS NS FR R4 REBEITZIES UK, BURR
ENAAFEAMEAERX—/MEEERN, RIFEERENIRE.
AR ENSEASIET, ATERERA LCS £ ERIEA.

o Bonnie J. Dorr EF LCS B T —EENHIEE, BEZEERZRTA
CHIZIE, WNRBEELERM EHITHE, BEirTsE REZEET
MU FE, BiZAKEREZENBETSHITIHEMERREAR.

@ Dorr and Voss [2018a] M LCS HRIBENAFNZT HiE WIRENH T =3
BEERER, MTFHREZEAMEANEREGESENX. &
ERXHIFIRE], FLEEHAR TR AMR, PDT & H
BEhRBUE S AR A, (EENAZESHMEET LCS 1IFF
M, BIANAEELYT BRI EMIE X RRIERAP.
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