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* 1= . - ERIESHAT
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+ AMR #i2

s HMREXEKTR
» BEBRITHE

. & HHIZ:

 amr-guidelines

e amr-dict

e amr-tutorial

Instance

Want-01

ARG
. ARG
InNstance

ARGO

believe-01 ARGO
Instance
instance/ girl
boy
he boy wants the girl to believe him.
(w / want-01

:ARGO (b / boy)

:ARG1 (b2 / believe-01
:ARGO (g / girl)
:ARG1 b))


https://github.com/amrisi/amr-guidelines/blob/master/amr.md
https://www.isi.edu/~ulf/amr/lib/amr-dict.html
https://github.com/nschneid/amr-tutorial/

+ AMR & H/N1E & PrTEE

EMSHERENHBIUTESNE

1818 (language-independent

. (Spatlal) AMR schematic predicates) .
o HEA
MR7=" (CONCEPT) T, BT
—RIFE,
e ATEE (roleset) A
o 1‘5,%,/732 (concept) FBAMRARE FFHI AR

° *E?ﬁ (framework)

e 17T (:a rgument)

» B/ INEEIRRE

HEC &
e 1IEX (plain)
o {5l|O] (examples)

e BEE (key points)



AW T4

o X AMR BUI1E X AR7E schema #1717 =B) S EIBY4ME (addendum)
° Bﬁ"j I

o F|BIMLZNZ (spatial conceptualization)

o FE5E (PropBankrolesets) & %1% (%)

1:]_';$1 q7|‘4§ (grounded annotated corpus) &

s BE M H UM Z 0T

o BEUZALIRANIERY. ¥ R EHY (explicit and implicit nested) %= [B]3XZ that are grounded
in [&=1t,Z=|8]] and merged fluidly with EZXisNEN]

e 25T — SOTA BY AMR parser: STOG parser


https://github.com/jbonn/Spatial-AMR-rolesets
https://github.com/jbonn/CwC-Minecraft-AMR

25 T {EEAL

e Banarescu et al., 2013 —— AMR

« Palmer etal.,, 2005 — — Prop|osition]Bank

s/\?
« O’Gorman et al., 2018b — — Multi-Sentence AMR &1 E RIS
- MATRIER, BT
e 5| NTFRIVIETTHRICEES] (implicit argument marking capability) IEICAEZE R 75 3.

« F AMRIFEEATIREZEER
° 2H]¥ﬁl§";.§'|‘ﬂi§)‘( (fine-grained spatial semantics) A E*Zl_i (/8D1%7?) ?L*E'fﬁlﬂﬁ (object grounding strategies)

* Pustejovsky, 2017; Gotou et al., 2016;
Pustejovsky and Krishnaswamy, 2016; Tellex et al., 2011

« Narayan Chen et al., 2019 — — Minecraft BIRINIFIBERIE © 515

e Levinson, 2003: Zlatev, 2010; Levelt, 1996 — — B8 & (FoR, frame of reference)


http://juliahmr.cs.illinois.edu/Minecraft/ACL2019.html

AMR VIR

(4) a. [John|sgq1 is up [the ladder]  xs from [Mary]-

. DM AVR ISEERA S BamiNsam: "

:ARG1BE1 [p/ person :name John)
:ARG2]AXS [(1 / ladder)
ARG4SE2 [p2 / person :name Mary)
o E’EJ ARG5JANC | [implicit: build-spacel])
« O)F — #REMNIBIEILITEM < PropBank Rolesets
e IBITHA (numbered) ] ="1"F B R (function tag)

o JEMEM, B—TAMRAMARRZMENHIIIE)F
o BY (tense) . 1 (aspect) . 1BRZEtY Lt BRtR (B—YLH B IE)



AMR VIR

(4) a. [John|sgq1 is up [the ladder]  xs from [Mary]-

. DM AVR ISEERA S BamiNsam: "

:ARG1-SE1 (p/ person :ame John)
:ARG2-AXS (I / ladder)
:ARG4-SE2 (p2 / person :name Mary)

+ 31)

» EERTINER S Bl F o
XMERIVIETT AR B 21T

. (co-reference identity chains) . 4) , Bgk

@35217 Bieaig (9]
EE=R

& p60

o “SE5/RkA"1T (set/member bridges) B “EBl 73 /EE{AR” 17T (part/whole bridges)

» X1F, RIVEENENERRRBCAERTENEXRTR, MARIESE,



AMR VIR

AR HESETL.
« AMR (XBI2 =8B EE T =AY ,

BHiEE/EN (arguments of eventualities) o
o AMR HIEENIE1E (motion path) FIM B (location) WNFIEF, EANEATLILIN

e :direction, :source, :destination, : location, :path, :extent ,

« AMR REEBH— F]xl.:.
 NELIAEERMNE

ATRER 2

nthth 3 '3

I\\\J

ST :mod
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AMR IR
2 xF AMR - 2.2 AMR =8 S EHIFNBEIR - 4751

« FLETEKXARTE AMR HEF roleset, Wl“right”
» BYE roleset PILARZEMIEEENEZZR, W to-the-right-of-mwp . right-adv

s BEBRIZTFINELEHNA— (F—5) . FENE, FEAME,

(1) right-04 be located on the right side

ARG1: theme, entity on the right XEBARG2RZEM, MRERDXNEML.
- Z B3 OSW)N- P =D B AN EEEE M
ARG2: to the right of 2T EMA SRR A, AT HARIBRNEE Y

« AMREZE AT, “TUHNaR"M“UINEB"REN, shgsEEEImE.
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AMR VIR

2 %F AMR - 2.2 AMR =8| S EHINGER - 412

e MEMESZEIMA—, BEINEEE, BINERN location BB,

(2) a. I’'m at the library
(i/1
location (| / library))
b. I’'m behind the library
(i/1
location (b / behind
.opl (I / library)))



AMR VIR

o M ERBIEAEF BT relative-position 1EZ8 KT
(3) (s / sel :location (r/ relative-position
.opl (82 / se2)
.quant (d / distance-quantity)
direction (d2 / direction)))

. /2| 0] R

Roles of the form :opx are usedin
conjunctions, and in certain types of
locations and times:

=)ol B@oVZ, B0J0ely B, o

¢ 7% 7%7@]__\75: AN HGAME & 027
. \— A - e STl N (=B Hl+)
o B op1 XWTFRIFTER R ZREIER ER L E A TR,

. TREEZS (polysemy) ] (FoR) .
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Minecraft 12§ E

o WBETXTE, FHEEMLEE
o KR ZHEMIMEPAS ASTIEHITERINEE
» DARPA (EmsEsmnityls) IRH CwC InE

« CwC, Communicating with Computers

. BiF:

e Malmo & (Johnson et al., 2016)
o FHTFAIFFREY Minecraft /15

14



Minecraft 12§ E
3 XF Minecraft i E - i

o W1EHER:

« A1IX11RIBEMNMISASEREMTIRITRY A RER
o XJTEMI:

o ZEINT A (Buider) : ¥R{E Avatar H1TEE

o SEINIXITIM (Architect) @ BEIBEIRZIRAVIZITE
e WIEART: A= FRH

» BI3E HBA. 1BKEFR. BIE. A F

15



Minecraft 12§ E

s IZIBNEE iN
» BIFE:
o« EIN T AMERIKITIMAY
 ‘FERBENEMRIEIN T AR
+ TEIL:
» ZIRTAUANEE. EZiRiarimdansgE. E T EIMaIEE
« EINTAHRY
» ERXE, BEBIRAEIXIABEU R ER




Minecraft 12§ E

o AN ITERItRERIR:
e 5,000 + XIFTF
« 7,600 + BEhERBIEIR LAITENE]F
+ 12,600+ AMR #53F
« 185 EXSEBXI1E



—. Spatial AMR

- 4 ZEEHRTABE
e« 4.1 FEIMEIRA
« 42 FINABELE
421 BERENS1EXEE

o 422 ENMIZENRSHY

e 423

BilHAE

. 5%78) AMR #13E
5.1 BO)tmE
» 5.2 ZO)tnE

o 6 X |BIEIRAYIRIE
6.1 Dummy AMR

e 6.2 Minecraft Frameworks

6.3 FABSKMEIZIEXTF
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Spatial AMR

4 ZFEBR S RMBEE



» BT FIR-

¢ T|g]
=]

. lfE—te

N\

/

. %2)?5’]1‘%7.}125%?

o JETRT

IS

+ K51

fE[E—" L7|‘ -
array) HYARIL,

\II =

—I

Spatial AMR

MERE, A TR

s8] roleset [eE) BLE:

. FTIZ T 1R = roleset ;

> 1£ roleset AAIEA0 1 Fh
iy roleset SB35 T caused motion F[] states, I7EM T

R,

== |8] rolesets 3£ F104H .

X%U NEEH®R:

_b E.E'Lj }Aﬁ'ﬁrl A

(language-independent schematic predicates) ,

W H RN . 1B oRAY

X7 [ eventualities

L 4

I roleset &[S

(spatial



| insi -l :
{ extrinsic }S 1 location _

\ '\

- / / intrinsic X\ —— :
Spatlal AMR [ - ‘::;/ \\{ orientation 1,/ ) (direction}
\ relation |
4 can 7 4.1 ?lﬂml/gﬂ-‘% \{ configuration \
\| static |/ I\ |

° HY (eventualities) B, OIS [8)R & (9o vs. above)

o HY (static) Y, HYJ (dynamic) ... (extent go vs. motion go)

. HY (intrinsic) B¥ H (extrinsic) ... (flat vs. parallel)

o TEIXAMNBARNR: TRIEXHIMELRITR
e LOCATION —— i &
e ORIENTATION — — EA[q]
» CONFIGURATION —— W8z, HE5 (arow of blocks) £ 60

» EXTENT —— R, BE=. BE

21



Spatial AMR (st}

\{ orientation

J/(

4..- 41 EERSMAER / intrinsic \i

J

. s lation | direction
. H—HHR (Zlatev, 2010) relation V) Y configuration AL
\(_static J7/ X H\Y .‘
¢ REGION — *E;Jlgl:l:lﬂl\]_ﬁlzéj\ [ dynamic } _ axtent | \ topology

. 5 DIRECTION HERL,
thAJEEIRT= SCALE (near or far) 8 FORMABYPEHI

e FORM: 0 around AMX# & E containment iXfi TOPOLOGY, &%
2l spheres 1 radii & XY REGIONS)

e DIRECTION —— HMEZE/V5HZ BR[O =
e TOPOLOGY — — TEEFM:E*@ SCALE. FORMEEEIINA
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Spatial AMR

4 .. 41 TEIFBZMAR

¢« TOPOLOGY — — IR¥MEW

I

I

)

topology

internal

external

containment

adjacency

(/'
(o)

N

+contact

-contact

g
Ja
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Spatial AMR

4..- 41 TEEBIMAEZRA

e DIRECTION —— X753 R E X _ m
iInward J
o horizontal |
) lateral ight
* [@5h M outward m L

» EHHM: planar : left
iDti clockwise ront
¢ | (positive y-axis) . elliptical J
7 counterclockwise back
° 7J<LL)I;—J_|"ET_I:

* B (positive z-axis) . &

¢ E\ E (positive x-axis)
o [&[JE]
o JIMBSET. WEBTE
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Spatial AMR

4 ...

- 4.2 TiNABSE

IS T 7170 IS5 E R R AV roleset

RED =T

IXLE roleset HY1E) £ 2R MR
(51EEFNEMER D —F)

SF EH BE (typicaly) XIXFIMIE
iy ==|8jk Al roleset , {R<F1tE (conventionally)
IBIM1E*MER Y ARG2

Rolesets that cover relations typically expressed as prepositions
conventionally include the prepositional complement as ARG2.

(4) a. [John|sgq isjup [the ladder]sxs from [Mary]seo

b. (up-03
:ARG1-SE1 (p/ person :name John)

:ARG2-AXS (I / ladder)

:ARG4-SE2 (p2 / person :name Mary)
:ARG5-ANC [implicit: build-space])

b. [John|sgq1 islabove [Mary]seo lon [the ladder] 4xs

C. (above-01
:ARG1-SE1 (p/ person :name John)
:ARG2-SE2 (p2 / person :name Mary)
:ARG3-ANC [implicit: build-space]
:ARG4-AXS (I / ladder))

25



Spatial AMR

o FH—ZHF¥RAY (function tags)
Rimc=ZBEXIERA®, YT
(spatial image schema) FFHYZH{4 .

+ SE1, SE2: TN
o« AXS: ZE[BIRE [
« ANC: SHRESC{A

e IZEYZS|B)HELE, BETRBE AR S AOHESE

FIT18 2= B2 Ma?

FTRXRBENX & p60

(directional path)

B

)

7

ANC

26



Spatial AMR
4..- 42 FRNAEE - 421 ERENTHEXAE - AN TRX 7

o HARIMNEBIEFIRARS, A SE1. SE2
e HIAABPRZAMS, F PRT 0 WHL
o HLE roleset RBEHHBNIERY
o AXS1/AXS2; TEH AXSp; HedRHH AXSC £ p13 © p60

=28

d)kva

o FAE ANG; 3D |EHAI2DFERE PLN; ffE2XZNELR SCL; B SRC %
e M PropBank B DIR #rEHH B T HFk



Spatial AMR

4.. - 42 FiRNAEE - 421 BEREAXMELAE - 1568

L\-

. I}Jﬁbﬁ'\_\L (Function tags) — 1|:|/

» A TEEEAMNIET 1 HRNEXEE

= B

H /o

e 1Md ‘up’, ‘down’, ‘across’, ‘over’ I}

AXS YER#ME, TIE SE2
o [FHEAPT AR IZ 481614

7,

TR

(4) a. [John]|se1 is up [the ladder] sxs from [Mary]seo
b. (up-03
:ARG1-SE1 (p/ person :name John)
:ARG4-SE2 (p2 / person :name Mary)
:ARG5-ANC [implicit: build-space])

b. [John|se1 is above [Mary|se> on [the ladder] axs

C. (above-01
:ARG1-SE1 (p/ person :name John)
:ARG2-SE2 (p2 / person :name Mary)
:ARG3-ANC [implicit: build-space]

:ARG4-AXS (I / ladder))

28



Spatial AMR

s MABSEHNIMR:
1. IB4Hia8Y aliases o 4HE—#ESRY[EIAY, M EEALIE (polysemous senses)
¢ 2. BEBTE— NIBfET B RATEL FXFHEX

. 3 BT IR —LEIEN,, B roleset BI85 0] 72 SR ERS , I
AXLEBEE BIMANNEN A EFLinE.,

29



Spatial AMR

4 ... - 422 EXNERNHMED - EiR

e ... 3. BUHM—EIEN, B
roleset BYEIT\ 1818 °] 78 SR EHY
, PNAXE[ESE LIAINE
MR EF IR
o {5 (5) &£ roleset on-top-03 KEHZE
W, JKE T aliases on top of-mwp,
on-p, atop-p.

Entailed predicates come from axioms written by Jerry
Hobbs in his Spatial Ontology (2019), available online at:
https://www.isi.edu/~hobbs/bgt-space.text

(5) a. on-top-03 higher on a vertical axis, +contact
ARG1-SE1: entity above
ARG2-SE2: entity below
ARG3-ANC: anchor
ARG4-AXS: axis

b. (forall (SE1 SE2 f ANC)

(if f (on-top-03 SE1 SE2 f)

(exists (a p1 p2 y1 y2)
(and(selfAnchoredFramework f ANC)

(yAxis a f)
(parallel a AXS)
(atLoc SE1 p1)(atLoc SE2 p2)

(yCoordinate y1 p1 f)
(yCoordinate y2 p2 f)
(It y2 y1 a)

(contact SE1 SE2)
(externalTo SE1 SE2)))))

30


https://www.isi.edu/~hobbs/bgt-space.text

Spatial AMR

o WMEZ N KZAR (polysemous relations) -

o SRR PIEEMEME JNFIEIR SR I AP AEBNEREXH, MSERANE
roleset , MIMAZELZ X KR,

» f5lan A X ST SENENEIRRER
+ BIEFET LOCATION: /
« X TINPIESR, M DSIRAEL 2R e
+ [GE ¥ ORIENTATION: * .
« TR SEINE S HE S AR R R A V%

31



Spatial AMR

o AMHBZ N KZ (polysemous relations) : ......

¢ B 1 oM VERTICAL, BIREMEHE ANC AR Nk
PRAIFNEZR, MB{ERZER—DINE v-axis WX R, BAINEXE N EE R A
IREZ MRS F 0B UP A, {EWArgERHIIN, BAELEIS H (T
2, 1S ZESE f 1Y y-axis @S, F(1TMIANER X,

* T SHIANE R T E AEZEREENENX.,
. . VERTICAL:

ERIBE Pl 8E

. . HORIZONTAL: RAAIER




Spatial AMR

» Rolesets HAE KT FIZSEZENZTBIEZENAEREEE, MRERET—
ANC 187589 slot, BMEANBITLMIMEZRAGEE.

e FRIEE A roleset FEE— ANC BB,
o T XIEFERNEUEN"HNRR, BEFE ANC B8 REEE="T1tW.

« AXS BEFEHBENITFTR, AXZIsIFIZT 8K A roleset BYIXA
o EZANEFR, EXRBETFLIE dummy AMR F[EiEZRR P T EHEIEX A,



Spatial AMR

5 2=8) AMR 89473



Spatial AMR

o« N T FTRVBRAIEX S, B, SEIRRRBIRIESR,



Spatial AMR

5 8] AMR B9fRiE — 5.1 BB O)fRjE — space =

e space

° ".J%"'—ﬁ »source, :destination, : location
AB—i{EHA.
(6) a. [Builder puts down a red block at X:0 Y:1 Z:0]
b. (p / put-down-17

» cartesian coordinate entity ARGO (b / builder)

o EHFR/RAFRILAR ARG1 (b2 / block :color (r / red))
e AR :framework NARIRZSFHIRT :ARG2 (s / space
His ¥ = location (c / cartesian-coordinate-entity

x 0 v 1 :z 0 :framework [build-space])))

36



Spatial AMR

5 ==|8] AMR 8945 — 5.1 B4)fR;¥ — trajectory 2

o trajectory FEIAE ZHIIRIZ,

o trajectory ¥ space #Pr] DA#E == 8] (7) a. move the block 1 upward and toward the left
roleset (&1, HEIZEHLIEREH, b. (m/ move-01 :mode imperative

.« 5l (7) HRAS TS R ER N
UPWARD # LEFTWARD B, J5[A B .
E extent (d / distance-quantity :quant 1)
TR, direction (t / trajectory

o FHBIERIENZIN N —ZAFIIEILAY :ARG4-of-AXS (u / up-03)
yreyey) =X 2= ARG4-of-AXS (I / left-20)))

PR IR B Al AT AR
FEICROfEIE

37



Spatial AMR

5 ==18) AMR B9%53E — 5.1 B4)fr}¥ @ Have-anchor-91 #[] have-axis-91

» EAMRH, -91 FRZRI - H 5 =10 E B R A,

o Have-anchor-91 ] have-axis-91 BT :anchor F1 :axis , 2T [EREY
LNBEARZES .

(8) a. 6™ column, 29 row, from any side of the square
b. (s / space
location (C/ column :ord 6
:anchor (32 / side :mod (a / any)

5l (8) iz, ¥f
iy part-of (83 / square))

location (r/row :ord 2 :anchor S2))



Spatial AMR

5 =8 AMR B9t53E — 5.1 Ba)iniE - EZHNARE

ORIENTATION #] CONFIGURATION LA

relative-orientation 18XJ &0 5]

:color (have-color-91)
Bt L ENeBinE

:size (have-size-91)
BES dimension-entity —#2{E

pl AT+irnicEZ

Al RE—MEXAEN, TR 7.

(9) a. the 3x3x5 boxes are in a row
o
:ARG1 (b/box :pl +
size (d / dimension-entity :value 3)
size (A2 / dimension-entity :value 3)
size (A3 / dimension-entity :value 5))
:ARG2 (r / row))

39



Spatial AMR

5 ==|8] AMR B4#RiE — 5.1 E0)fRjE — Spatial-sequence-91

« BN BXRAEEINZT[E M (10) a. a row of orange
(spatiotemporal metaphor) € Z%I1AHY b. then 3
o 5] (10) BRY then DATEREH :tine 3 c. then five

7|‘/]_T7I iy d. and one more in the same direction

. I0 ial- 91z
IN7EAR T Spatial-sequence-91 3K (11) spatial-sequence-91

VER L
AR (1) .

o HHFZO)IRF , B o)t e[ ARG2-SE1: first entity in sequence
ARG3-SE2: second entity

ARG4-SES: third entity
etc.

 now put down red, red, green,
space, blue

40



Spatial AMR

5 =¥18] AMR B9fniE — 5.2 Za)fnjE

« ZONMER, 1BIR 7 EBER SR
AINER IR Z [B]AY 0

o X5 E—TERMABFIN—HEXT1E
MITENIBIL T HIE

32 (set/member bridging)

& 2175 B1RE T part/whole
bridges, BXE%IR.

N FRZRIF R BAR
an{alvmiE .

(12) a.|<Architect>{one more red)attached to that

ilder places a|red blockjat X:1 Y:1 Z:0]

chitect> the red you placed

chitect> no

ilder picks up alred blockjat X:1 Y:1 Z:0]
j. [Bullder places a|red blockjat X:2 Y:1 Z:0]

l. <Architect> yup!

41



Spatial AMR

6 =5 BJfESSHYFR;




Spatial AMR

6 I8 EZRHUER;E — cartesian-framework-91 (EFK/RIEZR)

o H R H/EZANBIRNE (The most radical convention) = X FHZMAY dummy AMR ,
e AAFASIAB cartesian-framework-91 ¥R,

(13) cartesian-framework-91
ARG1-ANC: spatial entity projecting framework
ARG2: x-axis
ARG3: y-axis
ARG4: z-axis
ARGS: origin
FR: frame of reference type
hand: handedness of framework

43



Spatial AMR

o HxBUH/EZANBIMITE (The most radical convention) - X FHZMAY o
=FEIDNE =T T
=M HBE.

» HAERIIERE, HAYA RAMRIERE X .

) -LZ *E Z: BE a: 1§JEH (13) cartesian-framework-91
I:l: ;Z[l ﬁ LB yj' -LE |:|:| L I A*D L fﬁ, -Lﬁ .L_l_ Ul'-ﬁ ARG1-ANC: spatial entity projecting framework

ARG2: x-axis

Q E j:EEl E Ea EI/] E%ﬂ”\/ N %BT L/{'fi}zﬁ :223 y-ax?s
HAEZE, (2RAE) AFas: i

FR: frame of reference type

hand: handedness of framework

44



Spatial AMR

o R/ EANBIFNE (The most radical convention) = XAHZMAY dummy AMR .

» AF5IARY RN

s B/REBENIEEEEY ANC A6 [EPIEME
WER. RINNZERA (For) AR,

o« HIV1: ERUINERE VR MEKRIESS

o« HI2: AZAIMERRFRIVAY ANC A
HHZE HEERIERE

EHEEEEEE

SCA5I?

(13) cartesian-framework-91
ARG1-ANC: spatial entity projecting framework
ARG2: x-axis
ARGS: y-axis
ARG4: z-axis
ARGS: origin
FR: frame of reference type
hand: handedness of framework

45



Spatial AMR

o XHHAY dummy AMR , A5 ARY RN
""" (13) cartesian-framework-91
e EH / ﬁ=' EE}'CEI/] Ij_] ZHAE/T—_E 1~ ANC : % |"|:T_| X EI:ZEIE'f IT ARG1-ANC: spatial entity projecting framework
) = . ARG2: x-axi
KB, FRXWBRER (For) HIR...... prom
. ARG4: z-axis
;Z‘jr% ) ARGS5: origin
o E_I- L\/{ﬁ\j =2 /I\ggﬂ-‘ .—\—- 1@77’& FR: frame of reference type
-1 )

hand: handedness of framework

. AIDEMIHDE ){':_/|\$E7KE|’] S[EIHEFR (configuration, BZM M. S MARIEEN T EMHMENARE) |

o A AR X EEAE

SR UEZ [B1FE =S (8] EUl{al1E B BRET,
IAAMR, NFE2TBEFAMAE 7 EEBEZIINERN BT HEXATREN

}l_tl-

ﬁ’l_f ﬂ:b1|:| JJRI3N

L.I'IJ

46



Spatial AMR

o« BPTXHEE— dummy AMR , XNFXERNETZTEELE, BEESIANTZED
— KR

s BANLBTRETHNAREER—TEFMBINEXRZERIIESR.

o Bl (14) Bm 7 XT—1TLAMISGRYIE AR BRI S RIZINAINESS (frameworks) M E
build space , AN —LE3H 1A XEEAEZS 2 Aol 1H B AREYEIET S (predicates) :

(14) :snt1 (c / composite-entity snt2 (b / build-space
ARG1-of (c2 / cartesian-framework-91 :ARG1-of (c4 / cartesian-framework-91
G2 (X / x-axis) \RG1 (x3 / x-axis)
(y3 / y-axis)

(y / y-axis)
£ (z3 / z-axis)
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EXNEMBRNIER: — T EENTFERIAN. A
EaROAEZE . H FRONT (positive z-axis) 184R3I8M@ZENR

A WREFR T ABEXNEXTIEZR, BBAENIZBE
RIGHT ¥ g@BREIN AR, Z—TEENERESR, H
1 a8 E IR BARERMEF1E M (perspective) L,

Spatial AMR

6 ST EHEZERI4RE — 6.1 Dummy AMR

° (14) snt1 (¢ / composite-entity _
...... snt2 (b / build-space
:ARG1-of (c2 / cartesian-framework-91

. | 14 : . . :ARG1-of (c4 / cartesian-framework-91
@J ( ) :ARG2 (X / x-axis) ARG1 (X3 / X-axis)

:ARG3 (y / y-axis)

:ARG2 (y3 / y-axis)
.ARG4 (z/ .z-aX|s) FORZH: 43 :ARG3 (z3 / z-axis)
chand (r / right-handed) ‘hand  (r3 / right-handed)
:FR (r2 / relative-to-builder)) FR (a / absolute))
FORZRES: N TENE :ARG1-of (€3 / cartesian-framework-91 snt3 (c5 / codirectional-01

:ARG2 (X2 / x-axis)
.ARG3
:ARG4 |(z2 / z-axis)
thand (I / left-handed)
:FR (i2 / intrinsic))
.configuration (€7 / cat))

ARG1-AXS1 y2 SEER

ARG2-AXS2 X3)

snt4 (C6 / codirectional-01
.ARG1-AXS1 Z2

FORZER!: EBR, ANFAY

(c5) 12 BRIEAY top 5[0 %8
XTHEZERY positive x-axis .
(c6) 1ARIERY front 35[a4E 3

FEZEHY positive z-axis .

:ARG2-AXS2 z3)

& p60 Wis: I&




Spatial AMR

6 = BIIEZEMHRIE — 6.2 Minecraft Frameworks — 57} baseline {EZE2

» tE V185 TEZ ]|, AMALLBEZE ANC
XI5 [EIEE AT .
o 1, EXIRISDERNET

o 1F VERTICAL #7135

¢ 2. BRI
e XEBH forward 38R/

=Waday

e 3. HNTE

e J& VERTICAL f&3S

= = Wayadian

= IR,

o 4. TENH

« 5. [EH1ESE for HEAME
o ANFZ. Gh¥. &

FIN,
e XER) FRONT IE@EME

=Wayay

=IN _

=0 (geocentric, into the sky)

J

5] build-space (Minecraft $2t) =
S EH-

B AR

H

CAEX BRI E,

7 ™

= Up

O

— N\

= Waxa ey

=IN _

X

~
—~

AHI2DHESE for HMIAREEIHZS
27K S

Bt ERIR B IR

BYFER T AR forward

izt

_ ik
_%9

~ A HIMEZE for BRI M E M (53R, component blocks)
C AR, AR TATEMRRL,
HNERIK/RZRZER (representational) SRV

318 tops F fronts EE X positive z Bf, positive y axes .

\

A

3B REg5 T EZ2/E R baseline, 32 HalY rolesets #54aELT

Z

il:i|: N
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o XEEIEZE D NETF (eft-handed) MEZR"FI“HF (right-handed) HEZS”, EX
« U0:
. =AFEZE: +z - 4y = ‘up’, X
« BIRT AB—TEFEZR: +z = “front’, +y = ‘top’, +x =
« AT :
. HEZR 2 BB IR E M AV,
. AVTEZR S BN T ANEZE B RE KRR
. #Ebﬁ ARNEREREAFMN, Z—EEAFMEAY,
BES I AT B EARHITRE R U%# Ko
?ﬂzﬂ]éé?ﬂ,a NEF—TIESR, ALHESZI THEN T dummy AMR 4

=EFXNE (planner) TRAET

Spatial AMR

EZRZ 8]

HYBREY R R R(o)el, imic®l © #HBEER

B X 2

T polarity of the x-axis ,

S|8]AVEAME], PTDAXEER
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Spﬂtiﬂ' AM R & p61

6 iﬂ&“l‘ﬂﬁ?ﬁﬂ’\]ﬁﬁ — 6.3 1%‘%@%@&5?@]2@5@&%% (Absolute Predicates)

e BRI (15) MOFEEZEME (14) B dummy AMR KEERI—HIFIER,
o EFEATEFERFNEBIEZRIENTEER (FoR) |
e BB, EXGIEBIAMRAE, on-top-03 BY : ARG3-ANC BTN

dummy AMR (3#t9El% cartesian-frameworks ) FHAY c3 , (14 = (¢/ composite-entiy

:ARG1-of (c2 / cartesian-framework-91
:ARG2 (X / x-axis)

(15) a. a green block is on top of the blue block ARG3 (y / y-axis)
b. (0 / on-top—03 :ARG4 (z / z-axis)
thand (r / right-handed)
:ARG1-SE1 (b / block :color green) FR (r2 / relative-to-builder))
.ARG2-SE?2 (b2 / block :color blue :ARG1-of (€3 / cartesian-framework-91

:ARG2 (X2 / x-axis)
:location (c/cart-coord—ent x 1 v 3 iz 1) .ARG3 (y2 / y-axis)

:ARG3-ANC [implicit: c3] ARG4 (22 / z-axis)

: oy hand (I / left-handed)
:ARG4-AXS [implicit: y2]) B 12/ ntrinsic)

:configuration (C7 / Cat»
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« NTIE (1

Spatial AMR
6 W= |8)IEZSRIARE — 6.3 SR BEMEIZIENIRIS (Absolute Predicates)

5) MAMREHR MBI 4IR, RFTF D

roleset IZESR{EE. . @ dummy AMR FRRIFEZE AL

BYX 2 (c5. c6) AN @B Minecraftli(&

B/ A MEERE SR,

e @ dummy AMR

« Dummy AMR NIgEEBIIER, PAE-

e (D on-top-03 NZEREESIFEA
HY yARFE EESER SE2 BOK, T E,
n = EXNTF ANC BIFEZSS

= HYINERIAL

1. FRSEL
1j ZELiy y_:

, MAZEIINEL.

SR, JEREBER Y

5 (y2) S EXTHEZRAY X3 (x3) %ﬂl‘]ﬁ’l, PIARL

(BESIFENT

-ﬁ%ﬂm

268 X X FH A A

e O, @. @ = IS IRAYLEIT L

1), RIRIZRIRRVAEXT 4Rz (2, 3,

% 2 (8] &R REH 1 TR ERVARIR.

AinaE (1, 3,

1) .

FolAESR

(15) a. a green block is on top of the blue block
b. (0 / on-top-03
:ARG1-SE1 (b / block :color green)
:ARG2-SE2 (b2 / block :color blue
Jlocation (C/ cart-coord-ent x 1 :y 3 =z 1)

:ARG3-ANC [implicit: ¢3]

:ARG4-AXS [implicit: y2])

(14) :snt1 (c / composite-entity
:ARG1-of (c2 / cartesian-framework-91
:ARG2 (X / x-axis)
:ARG3 (y / y-axis)
:ARG4 (z / z-axis)
‘hand (r / right-handed)
FR (r2 / relative-to-builder))
:ARG1-of (c83 / cartesian-framework-91
:ARG2 (X2 / x-axis)
:ARG3 (y2 / y-axis)
:ARG4 (z2 / z-axis)
thand (| / left-handed)
FR (i2 / intrinsic))
:configuration (C7 / cat))

e TEERTE(ERIE
ZRENZHR A (FoR) ,
top-03 AY : ARG3-ANC

BN ENED dummy
AMR (&...) B89 c3 .

on-

snt2 (b / build-space

:ARG1-of (c4 / cartesian-framework-91
:ARG1 (x3 / x-axis)
:ARG2 (y3 / y-axis)
:ARG3 (z3 / z-axis)
thand (r3 / right-handed)
FR (a/ absolute))

snt3 (€5 / codirectional-01

:ARG1-AXS1 y2
:ARG2-AXS2 X3)

snt4 (€6 / codirectional-01

:ARG1-AXS1 Z2
:ARG2-AXS2 Zz3)
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Spatial AMR

« ATF (15) BHAMRERRNHEITAYFR, RERF @
roleset BIZE2RE 2. @ dummy AMR HAJHEZRER
BIR AR (c5. c6) LA @ Minecrafti &R MNERI(
B/ AMUEIRES R,

- D NZER{E 25 IREA]: AR SEL
A9 yAARR EE IR SE2 BUKR, JEE, XERY yik
i =X ANC BUMEZE, MASEXIIELE,

« @ dummy AMR EiFFA1, BHEBEEZRRN Y
B (v2) SEXTNEZREY X3l x3) =B [MHY, FRLDAT
(117018 7 IEFE AN IR RO 2 22 X xEhAY AL A,

e 3 Minecraft 121 7 IE RN B R AVLEITAER (15

thfd : location)

« ZE D, @. @, HERMEINEIRZ (1, 3,
1), ARRRIESILIRE ©2,3,1).

« Dummy AMR NIEEREBHIER, PAMETF(EOESS

AO%H 2 [B] &P BE 1T IR E FI3E IR,

Z3 72

X3 V2
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o« 7T1IEXDad RERIL
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STOG parser B9)I|Zx e EHRM

: . —H state-of-the-art B9 AMR parser (zhang et al., 2019)

o HT X parser, "X NFETERMHT — baseline ,

« ZER: F1-66.24%
e STOG HIREEE T LDC2017T10%U3ERY,
5 Minecraft 2B EZ X7, PRAMKIIZE,

e &I fine-tuning IR
ANIMEKINER SR KIFIE

total used
train 7954 4850
dev 933 604
test 862 583

Z<1: =W baseline P{EANNTESEE
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STOG parser B3Il R BRI
7 B Dhas REZRI - HllF

(16) a. please place 1 yellow block on the bottom of the c. (w1 /place-01 :mode imperative
bell, in the middle _ RGEER
:ARG1 (vv4 / block)
b. (p / place-01 :polite + :mode imperative ord (w5 / ORDINAL_ENTITY_1
:ARGO (y / you) :range-start (Vv6 / thing
:ARG1 (b / block :quant 1 :color (y2 / yellow)) .ARG1-of (w7 / bottom-03
:ARG2 (s / space :ARG2 (vv8 / bell))
:ARG1-of (M / middie-01 :ARG1-of (vv9 / middle-01
.ARG2 (c / composite-entity ARG2 (vv10 / bell))
ARG1-of (b2 / bottom-03 ARG1-of (vw11/middle-01

.ARG2 (b3 / bell)))))) ARG2 vv4))))
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STOG parser B9)I|Zx e EHRM

ZZ https://github.com/snowblink14/smatch

Smatch is an evaluation tool for AMR (Abstract Meaning Representation).
It computes the Smatch score (defined below) of two AMR graphs in terms
of their matching triples (edges) by finding a variable (hode) mapping that

o 5)”\” % T $7_|_‘ 7I% Z ‘\Ej E/\] e :Et&’l‘i maximizes the count, M, of matching triples, then:

e M isthe number of matching triples

}A 4-1 O &TEE |:|:| Il:l:ll gﬁxyj' 'LE :/I:IEZ 82/|\/|:U % e T isthe total number of triples in the first AMR

e G isthe total number of triples in the second AMR

201854

e Precisionisdefinedas P =
HiogFs © an overall score of P: 0.88
EI’JRJL'LE IE ) — e The Smatch score isthe F-score: F = 2 x (PxR)/(P+R)
1_L“§_.—_|§/I\ ° Z: E'j:ﬁ E EjJ/—:E}ﬁE/] 5\— IA{Tjj AM R For more information, see Cai and Knight, 2013.
tg;%?ﬁ A1 dummy AMR, Cai & Knight, 2013
MNaPR/J o

» S5 XIEIEREREMER RTINS B4
« ERSNIZI0 7 BIJLRAIESS.

=ia b BI LRBVESS " Z1ET 4,
XTERHESRAYT H? PURIME?
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https://github.com/snowblink14/smatch
https://amr.isi.edu/smatch-13.pdf

A

Dk

—. 3lA

1@

» 2 XT AMR

e 3 X7F Minecraft 1IE$ZE
—. Spatial AMR

» 4 ZESBRRNAES

» 5 8] AMR 157E

¢+ 6 X BIMEZRAYAE
e =. MR

o 71BN Dz RERI
- [, B4

o + FRRIRFIE
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o + FRIRIE
.+ - AXTERER
o — KT ILRIERANE [ #R 1F
.+ = K TIAFIEEY
« = AMR Mzt 3R SEEV”

e = AMR *MEIARBIRIBE S O]




AX T{ERIRR

» B FIRMAXWXENIE.
» AIEERYEPRRBE A1 F AN TS :
o 1. HEdeRHVIESR I8 BRKizhA
e 2. MEMEDRANMIE A ERFRISM

& p9

N

& p27

+ 3. NANEBE T ZEEXRIEN—FDFE, RBEIWIL:

o “BINFE AR 2R MM ES“RAERIRL
e 4. CONFIGURETION 2 r8E1Z1EFIRE

& p21 & pAT

REANBE,

] 7K RIMESR

FiTie = e falf?
& p26
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KT FLARIEFA] E R R

o NITAIERIELS FF ANC BRta?
o - EFMERFEEN ( - BRMIAFEINESR ANC )
e — BRUERMM TIBUEATE R TS/ R IERI T 3L

- EEBREREAEST 0
o = BUDWHBIRAZN T “—FERRAR
- MRATH TEE RELENES
e - HXTI{E: Seq2SQL. Text-to-SQL. NL2Bash......



https://arxiv.org/abs/1709.00103
https://mp.weixin.qq.com/s/5lTLW5OOuRMo2zjbzMxr_Q
https://arxiv.org/abs/1802.08979

KA TIAZIIRES

o NTATEEIER ANS, ANC BE?
o NT24MEEIESR dummy AMR ?
“ ... HHRE2ETILR1IERNE?
o = MANMER T AXAEINARIRE




AMR #MEIAFRIETV

« AMR AEXE T HEINEX AT
« - FEAME

o MAA RIS LERTTRAIIX T HAVIEEY
» — Pustejovsky ZF

o ETFMRSAIRE, MEMIAERTABARS
» - FEMZAR. BEE. dummy AMR

+ £ AMR H5& 5L
- — Spatial AMR




AMR #MEH IR 8EF O]

» IR (iop) RENYT TSINE

s BF-XlF, B5-1t%S, BHBR-THBER

=-ap) N .~
o NET|E (B, BB, iTIZ. 3

« ZHl, mic, ERE, %

—
o — |
— LU\ N\

LB
=

ing) BOARE
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THANKS, Q&A

Spatial AMR

JNEIE 2021-04-08



