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Localizer-oriented Spatio-temporal Logical Semantic Analysis
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*(Beijing Engineering Research Center of High Volume Language Information Processing and Cloud Computing Application, Beijing

Institute of Technology, Beijing 100081, China)

Abstract: Spatio-temporal logical analysis refers to accurately expressing spatio-temporal relationships between entities using logical
symbols. Traditional spatio-temporal logical analysis adopts two paradigms: closed-domain and open-domain approaches. Closed-domain
methods predefine symbolic systems for representing spatio-temporal logic and then translate natural language into logical expressions.
While ensuring accurate representation of spatio-temporal relationships, such methods face limitations in handling complex relationships
due to the constraints of artificial definitions. Open-domain approaches extract keywords to represent spatio-temporal relationships using
natural language itself. Although capable of covering complex relationships, these methods suffer from the semantic ambiguity inherent in
natural language, resulting in imprecise logical representations. The purpose of this study is to convert natural language expressions of

spatio-temporal relationships into logical language, enabling more precise representation of spatio-temporal information. To address the
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forementioned issues, this study considered the linguistic observation that spatio-temporal relationships in language are primarily expressed
through localizers. By defining the semantics of localizers through logical symbols, the proposed framework aims to overcome both the
insufficiency of coverage and the lack of precision. Accordingly, a spatio-temporal logical framework for localizers is established,
including 1) the design of annotation specifications that define the logical expression scope of localizers and provide detailed annotation
guidelines; 2) manual annotation of 6190 samples from the People’s Daily and CTB datasets to construct a task-specific corpus based on
the proposed specifications; 3) application of large language models to perform logical reasoning on localizer-triggered spatio-temporal
expressions, achieving an accuracy exceeding 70% based on corpus-driven inference.

Key words: spatio-temporal logic; semantic analysis; syntactic structure; localizer; annotation system

I 7332 48 I A Fe B0 — B E ARG 5 OO, I BOE B2 AT 5415 5 BT IR, B A B SUE B,
T P B 2 12k S0 i g B 2 2 2R U, AR A BT BB S AR 5 R A B S RS 5 IR B B T K
PR RNTI 2 2 305 B, O E RS S I LR 55 A2 A FAT 5 SRl S 4 ),

UG TR I 23 22 48 o3 At LA 243 3 PRI S TS0 B A 2. BA RCC A1 SpatialML AR 1) 3 P sk I 2 32
W|ATINE, TS BE — RINF S51E S RE R W84, N5 HIRE T SURHATARE, B hnit 45 Rk Rom iy
23 VB4R SN [ SR VE B SO N MG I FF S8 5. A5 S TR B 4R ) B B T 13 B AR T 4 R, B
TCF A W0 6 7S (A B4R, 2 UL R AN TE A 1. 91 U Spatial ML JG v A #3 b i AR 3 2 [B) B LL T T30 45 1
0, 78 75 Y AR AE R PR, (075 40 73 B) ¢ R AN B LR WU BT 1R 518 S RN FETT 08T N B 4R 43 i
(IR 0 BB, LA & 2 AR IR B R 7007 R VO ORARER, A & R AR TE 2 RDB HAE S, BITA 25 [0S S i) J@
THER 2 B ARE T HSCA R B B S RS E TR B A, FRiEda I w DR, ZARe 7758, e 7 i 4 R 2 3L
FEAE AR TS 5 SOA, (L H B VR ME DA G —, A FEARIT 45 ARG B ) ) .

WA TAEZE AN E 3 I, FAAE— 8 Jm BR 1 B4 T 08 X, 38 SRS, A St 7232
NI 23S R Sy AT B — R R A R R, (R IR T AN R AL IR TR N AR S bR R T
Ji B Kefid e, PR i 2 42 Uy R IRl s SR e SUB BT S, ) DU NG IN 75 0 R AR O IZ AT T (L 454,
BEREAS fR AT 515 5 RS 2 1A L 1 i) /8, 7T DU D i MEAR S E R IA ARG 0 0 . B AT, MBS FAE (i
Ty LR E) TR S 1E S A G BN 74y, B2 A R AR AR 5. Ty AL (e B ARE S P AR 3
MER G, 280 WA 7= 12 4 A U7 A AT 235, BT LK 7 oAl ok i) I 3 4 SCARF 518 5, BTRe R 3
PRI 2R B P R R 34, S RE S I s T 02 A R TSR AR 3. ik, A SO 93 D7 A 1R G, k4 L2
I 2 AR S R, BSIARE . FELLERAE b, R AR B AR AR R, IR I 2 1B ARAE SR 43 28 BA K T A7 1]
53 AEATVE o M, AL T 67 1] 5 I 2 18 8 TR BRI G 2R A ST A% O AR R N RIR G H R, B 5207 ]
(localizer, LC) 14 S, #ffi 7€ i 17 (Anchor) SRIFEHT 25 HOC R, NI B MR BN ZEE. B 1 ER T A0
s R SR O R 1 N [T = e = W i 5 = (R S 17 % Y N B e 2 VN T B 5
1% )38 BB AE A AU 5| R A

AL EBERT W B LAE. B %6, M 28 BT X bR LY. 5 R DLARE S5 i s o il R,
A5 B g o 43 A I 23 1B 4R UM BN 5 7. %00 R F B AR AR AR B HE SUE EER AR, o — M T 2
RLER, LI AL N5 AR VS (J5 SCRRZIE). SIE IS 7 ANFREE, 40 J7 L iRI<LC>. 4
<Anchor>. I ZF#EHHM<Category>. ERAIEFH A KK <Heirarchy>. JELAEH K F<Subsidiary>. J7 715
[A]<Orientation>F1 {1 B <Distance>. J A1 I 2B 8R40 3 KK, B [0 8 A1 @ B <Locating>. I 7] € 712 4
<Sequencing>F175| H {f &% H<Specifying>; JERMERE /NI IAE 19 24, 478 TH E<Disjoint>. HE
<Intersect>. 1% <Contain>H4E LA <Mutable>iX 4 K& J7 (48 7 (15 WIEA 27 F; 7 01 i s A0 EE 25 )
ERA VR SCSCA Fr B, IR, AL T I 2 RS X oAb iR i L. i — 2D 2 T s AR SR A, R I LA
AL FRRE B A OV ETE SCA AT, R IR A)VR G5 HRE SRR 2 IR L 56 &R 1B R CTB i St 4 1Y
NS H AR E 4 7138 6190 461 25 B 45 ¢ R 15 B, $ds A A6 ki 24 https://git- hub.com/NP-NET-research/
Localizer-Spatio-Temporal-Semantic-Annotated-corpus, P BERfF 70 % 9 R #8048 F . £a, B AR T 58 i 1 SRIAE
55 RSO RTE B BABEAT T LoRA T4, 3k 1 B 3h 4R IRUR, @il SL3iE W 7 br i G & B, B0
WA 385 FVE 2 1 3 T 3 1B R SUAE B L


https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus
https://git- hub.com/NP-NET-research/Localizer-Spatio-Temporal-Semantic-Annotated-corpus

F ol 5 06 4597 64 B 5 3E 4R35 ST 3669

WA 13 I OE R (DL SpatialML Ay i) WA RIIF U (BASpaCE2023 94l

input:FRIFEE—4
output:[ [{"ro

<Pl =2 type="MTS" countr form="NAM">Kf71l1</PLACE>
<PLACE id =3 type="MTN">#j#7}</PLACE>

<SIGN.
<S|

<P 'f()rl NOM" ctv="TOWN">#i </PLACE>
<P km" directi =3 destinati signals="2 3"/>
6 linkType="IN"/>" RIS "text":
P S ) TR R A 22 1

1. 5 JEAT REAEAE 15 SO LR AR AR A5, AL RIS 2 SR AR A J) PR A 1 K2 BUR PR I bRiE: R PR AT SRS SO T B, AN HEATRE W15 R ), 384811
A RACAEEL R VAR AR 2, B0 AL bR SCAR G HA, SE i B PRI BRI L
9 MR R, N LI IR, A5 T EAR; 2. A AR SCA T B, T B B b5 SR RARTER B
3. F T TR A B 2 1] 2 4 A b Ak T )4, AN [l 3. BT TR b B S (AR AR A P AL R (A Z 4, R [RI PR R
B IR RIS ], R 351 H RS U B 4 R 1], PAR L5 o (R AT B R G R

T 1) J5 (AT AT 16 2 SE AR U 5] T Al 4

9O MIHLTHL, | TR BT 548, 6 S8 SR, SR TP ORI 2 7 il 2
111"] Category="locating| % 12 A I FORIT A 76 5 A, M7 R A S K B HIM KR,

[ap| H14%" Orientation="inner| giNJ2"> BA e

S Anchor—" 7 4" ' 2. WKLY (R R, AT AR LRI A AR X R & ¥ LRI

" Subsidiany= "outsicel I Orfentati R, SIS VLR, S0 R

/Phrase~ 3. T B B 5, 2 2

inputIREHELE A B IR RIS 2 LA

output:<Phrase id=1 LC="t}"" Anchor=["

#il" Hierarchy="intersect|#lz" Subsidiary=

PEOFRIERTIlI</P
<Ph

< NGB VY S Few AT E S N bl
"' Anchor="§{ " Category="locating]| % g 4il" 173 B 77 B 5 0K 1) 51 I8 A, K eI ] — AMESL AT A0 X
%" Subsidiary="in|{il#N">H¥ 4 </Phrase> ST,

B 1 AT S BUA B AR AR
AT 1 AT RRIUAT (I 2 IR S WAl ok A, DLRCHAZAE 1 — 28 i L. 555 2 5% ] W T 70 5 o7 ) R 4T A
IR TR S, T2 R — SR AR S, 58 3 4 N B AR SO T BRI RRVE. 26 4 T I B AR
FEFEXI BRI R SR BEAT 2087, 25 5207 RL i) AR BN 2 B4R TS SUIE B Rs 1. 58 5 WIEAT SO A B S R AT B 6 1Y
NASLEGS.

1 Bz 4EIE o riAk THE

A I 2 BT SO B (R 9 07 1k 2 B3 st PRI R IO =X, S0 3 B B ARE & DOA, BRI LT
[ Bl ) TR VE S . DA AR N34T O 78 2 LA TimeML Al SpatialML Jy4C#, B8 T 8] 5 25 /) 55 2 4L
NTRR BT — B/ 51ES, @518 S 1P, SpatialML (spatial markup language) & —FF 2= (AR 1015 5,
R AR TR U BT iR T PR TR HESE, I SCASH R 2 18] 96 R AR AN T2, B AT B, e B4 1) 07 203k
kS B AR A B Y, LS B 4k A5 TR HE R AT 45 10 S0 R SpatialML #0532 1 — FR A% T JRUSC T BERIARTE F €4,
<PLACE>] T-HriE A3 18] LA, <SIGNAL> ] FhRii 22 8] 58 F 45 538, 407y (7] s B, <LINK> DN CUbRi: ) 48] s
PRIR T8 A, 8 7756 25 8] S AR e RSk, <PATH> 1 57 W B 24 25 6] 55 R I K AL #4%. [N SpatialML
XATA G R B EAR E T 5 AR S hR R, K hriE WA 555518 5 T R K. 414045 (7] SE4A<PLACE>
IR BUAT B < B Z><i>B< 1L B4, 237 % R<LINK> AT LR < E><Pfir>B<3 &>%. SpatialML M iE X
AR OB R R SIE S, ARG BTG S CAR XA SR B, PRIUEZS [ 2 5805 o i Bk
BRI, R 57 AR S TimeML 3% F 1 MR R (38, & 1 TR B IN a) ¢ 28 1O, B2 A IXRE A o iT AR 3R
B XIS (region connection calculus, RCC)!', PAIX 3 Jy 25 8] HEFR ) se i, B8 S0 8 M 25 18] 56 R (%,
FREHER R X 3 A FHE ARG SR T SRR B 7. A SSHI FUEE X o SO 2 i 44 440 1R 31 3 DA 8L SpatialML H 2
FAEE T ARV U, FEXF SR 205 BAREHEAT 7 IRV A, 35 5 RE i T 25 )7 B 56 2R DA R SCAS o S f T
HhFR A (A 7 B A5 TR ER X — AT AR 25 A5 BN 0 TR se kU, ik 7 i 18] 8 5, 40 T hniER
TE) N 2% TR 4 S PSSR IE A0 5 V2 A A e I 1, DL R 4% A3 5 i T AL (TESLA)™L

F P AL = AR AN 2. — J7 1, W0 SpatialML 75 E e @ VIFRATRESE & M5 E S, T8 X
S3 BT I 2 HA SO ER AR ARG 22 . 12T 9 10 SR B 2 4 IR R R A 1Y) 25 ) S A R Y DA R I 25 50 R 8 @ B AR 2R 1R, L
WA SE V8 7E 1) 25 18] SE AR 2 < BE>BI< B >4, IF B 8 SO B K, B — AN KA 8 AH BT 5. Ep
SpatialML X 7% [A] SR <PLACE> [ J& 14 5 R 1 BR 2, {H 38R 25 T 7T e S22 B, 315 43 23 (A Sk SR B Te vk g S, gl
T B A AT RS HE, A DAAERR AR, {8748 SpatialML FIRE B PR 35 T0VE TR AR B, SRlith, ix — 792



3670 HAFFIR 2026 F5F 37 AF 9B

o 7% (8] 26 B/ B SE AR AE D 40 28 B, A< TB) >R & Ve i i 1k 77 X, H<SIGNAL>[F 546 A Fr Joy B i ok
T A PR 7 R R 55 R TS T REAF T I 25 [A) SR SR B B s [A) AR 1R S, HIR 2 S B E R Gud T 5 2%, R
AAREF VT 2 L, N ATARESE RAKE . 53— J7 T, 3 PHEE R 515 5 4. W SpatialML PARE 6% 20
By SCAS H [ DB, e i i 4 5 V2 R A IR SRR IR 7 ORI 00 R, X BB AN 2 B v (R P B R A 2T I 7, 188 T
BARAE SUI A>T B I RO AT AR 1. X T — B SR1E 5 SUA, Spatial ML 4% BB 28 360 B AR M\ S5 B 25 6015 S A FE HEAT b
T, B H RS A 5 R ANE S R BB 96 2R, TimeML PA K o Afth b B 3 7 20t 47 28 8 Apl e 4aE 161920,

FFRCE Y AL EE R 22 22 45 B AR TR 18 T S AR IRl 1 A 50 2 ()15 SCHLAR 77 T T 55, AH DI A3t A
SRR B HCHE (0 7T T, TR T AR TS B RO AR 2 U0 A T — 2D T T A A SR AR ) 22 T 5,
BT Sz 2 ()38 CHEA#TEIN (spatial cognition evaluation, SpaCE), B3R M #% 0 DA SCAS A 2 BUbRIE: 25 [R] SE4R . 5 AL
AR R, W25 T3 SCF o, IS FE 5 R R B A 7 A F 2 )35 52 U0 B SpaCE2023 #E47T 4%
(BT S AT ARIEE B EE 0, e R B SR ) T R ) 2 2 2 [AME R, LAZS (B 524 A% O 40 Sl AR i A . ]
PERRYE I8 SUA 3R 15 A, dn<Ab fir><BEAH><ER A7 >< B (8] > < 42>45, DL B AR 2 IR ST N 25 0 SOAS i B
e T, AT 7 PR BUE R AR 2 B A (B an<FE ST P> b 2h t A0 25 TR SEAR R B A 7 A S, IR T dE s
() SEARPESE I G R, W R RS AR R, HaX — ) SR, o LR A R Z T AR R, RAEPEIR
i, FITHR B (B R s B 4w U

FF RS AL BRI S AR AAAE R L. Ho—, 40 SpaCE2023 3 B FARiEF AHE XA, AL R K2 8B
PEAE B AL S SCCA By B, B R <F > BUE T R < FR>BR<3E B>, < Ar>HUE 7T fe 2 <MR I >Bi< T E>58 i 515
BRIK, BH—E ZREM RS, NG BEAE N EARAR AR, X P GAEAS I 8080% S briE 45 505 SCHa AR
BB, AN 8 R R AR, PR 5 1 R AT SR SR  BE AT RV, RPERUE R SCANE, AEIES
SR AT S (R AT AR R AR, (S FRvAE 25 SR T AR 1 55

SVETI S, 4 SpatialML H) 3 FISOT B A 5 15 5 (0@ 5 i 45 R B A M I, (232 RT T br %
BB R Re ), A T8 G B R, U BIAREE MU O R A% B3%. W1 SpaCE HIFF B0 7 VA A I M 5 30 R
T, REMEHR TG SRR IS 35 Y0 I, (R T @ SR 1 P . RIS P P VR TR 2 b B — 2 R [R] 3 R B A (]
T4, AN SRR I I 2 AT SCHEAT AR, AR SCHR H T R T DR A PR AR A, XA SSHI FE B 2 4
AT .

2 EEFAIRNETIZEE X T ESERGT S
2.1 BTIBEIEN S
BB AR 430 3 2 H— s W8 4, B3 (A] STk e A1 06 &, e T I (A8 4, B A] fUBE 17 R R, W0 St

V51 SRR 17 B 2 18] FR T T 5G 2R e = I [RDZ AN 2 ()RR AR ) 5 FE 2 B, — RO 2 PR R e R &, il fn<se >
BRI AT 7 >, 18] 2 5 — WU 8] 7 1) S 4R 1 SO AT 7= 1.

” I R 9132

e s | @

 J ]

o i
e Hierarch D t .

) Y R B e ) = R = O
I% Subsidiary Outside ™

K2 @ EiE X tos sl



F ol 5 06 4597 64 B 5 3E 4R35 ST 3671

2.2 EEGARS =SS

B 2 B AR A B S BRI 5 AR AR R, Bl R AR R 2 B AR ORI S A BRI, )
2 3E R U A O 1] AT DL IR T8 4 . 7 (2 AR A1 38 LS e ) 51 B R, I HRB WAL B i I 2 @ AT
B, AR I B G BRIE T, 2 REE R ERE I 25 1B A E BT LS A B 77 S0 3RIE, AR BRF AR
ERNEE A, BRI R — T MR AR B AETE X, TEAFE ST T2 A—FNE R, FELA AN SEHENR
PAS bR SO SRR, IR OLTE D . I ek U 7 IR 7R I 2 845 Bk R b, Ltk s BuEf, thd
AN PRS2, LU R B 2 = SCHEFIASORA P T 500 R 9% . 7R BB B, ASCRHR IR O AR a e,
FEA A7 3R] S T 7 18], H R AE 730 i 2 1B AR A5 M, BE 8 ORFE - TR SR A — Bt B A 77 Az 3] mT R A = (8] 77
RLIRITE I (B T 2 A, = TR T Ui B[R] P A 56 &R 7 CIARDOE N B GEITA)Y R B, R TERR
<DL B AT AN A AL, (@ T i [ 7 67 18], HARE g2 (il LRI e, AT AR T I 28 2 H k.

B 3 DL7S [a] 48 A1, <Sentence> /N [A], {H<Phrase>#B & <df > 3 1 DL 3 Py B RRI RG], RIL T A AL
] (%) R P ARFAE . 72 A SCR FH R [ B 4R, D7 67 1] < ik i 430 3 o) 2 @ 4 2820 ) m DL 4 T b 2% 18 7 o i) R 23
AR MU OC R, B8 3 TGS AR R 7 Or IR AT B 2 I AR AT SO AT AR RIS (v SR B FL B A 2E, T AR
RN I 2 5 0 1) 4 T R B S AR R ST S5 A Ab B, R IG5 R FNE S B HIBEAR.

S 0 S 3 5 AL
K
Category Locating = [‘ﬂ SEfir Locating A 5E L Locating =z fﬂ iﬂfﬁ
o3k o O% 5k
Disjoint Disjoint Contain
Subsidiary Attached @ Adjacent Sectional @
_-FH S =,
[} e N\
Pk | €D | abe | @) | sunee
Skl (et

B3 T R B R s 1

1 TR I 2 AR S
Example Sentence or Phrase Localizer Explaination
1 KNG ERS () e G R ) /AR The goods are inside the car
2 B (FER A ) BS M3 19) _E/Am) Graffiti painting on the wall surface
3 TAXRERIRLHE RINE/ & The last period of July
4 BERTSE /AR _ L/ AT IR 2R T/F/E Based on

3 BEIZEEE NRENSE

3.1 BRERSERRENEEARY

ASCHE T RGAE I BT ALIR 3 A IRV, 1Z0TE W] LATE 204 A b 05 o7 1A 6 1 i 4 5 14
A2 AR, 2 (a2 R B 5| HIZARIE SO 2. ARG AR A G LR 2. i s <Anchor>— M2 JR SO B, (HAE 43Ik
TR AT HURR G (W <SCARIN [A]>, I 2 32 H 2R U <Category>.  JR R AF I KK <Hierarchy>. JEAEHTEA/NE
<Subsidiary>H177 {4 7] <Orientation>f7 /£ 5 € [ 5 LA 4 £, AHCTE SR 3.3 T9 N 4. BB <Distance>f:
AT B SR T B, — U, AR BT RN N 2 HEAT .

BRTE R A SCHE T B S AR SCAIT 7T, 5 L R T 17 75 67 1) JE 1 ORI RV, AP T 2 ) 5k SR AN ER AR AR 2R



3672 HAFFIR 2026 F5F 37 AF 9B

(1) SEAR. 7 ) 6 R A 2 IR R Rl S 3 AR )T AL S B AL (SIS ELRERI S AELE) AT R 4 B
ERAS DR 22755 RE M oL A FREM B B R 2 RS o7 B O 2R I A R AR AE T RE AR OIS 23 v, I 28 A S A 4 AT
%5 2 $ B4 s <Anchor>, LA A J5 e 1 — WA ) I 2 Vs ), k1) (3.2 HE AR R BR AL 7 2R, H
B B A R Ak AR B S OB, A <Hierarchy>oR 2 i i 2 32 4835 3L, W 5 I 2508 GO X T4 s 12 2 K
i P e AK D 75 LA ) <Orientation>, R I 256 GRS 48 i (077 ). 38 3o S A 75 25 AT ASE ST AR 12 b VS 1) 22
ARG, DT 78 73 S BRSO 4. v 5oz 1) 6 1 i 26055 (R I e i A S R

K2 BREMTEEE ALY

JiH s filRE
Phrase g YT BT AR ER ¥ 77 A R S
LC 77 L 1] ik 20 3 0T I (14 7 67 R
Category Byt R 2 I i A 2R T
Anchor £t I I A I R R
Hierarchy EHAERERRE 26 R ZE A B
Subsidiary ERAERIE RN I 25556 G A BN
Orientation WENAE KGR T8 R 7 v
Distance P R B0 A A B 45 R

32 BIEBEEX SRR ILENX

WIAFAE R 23 1B HE A5 B ) F<Sentence> & H 1) 5 A7 18] 45 i <Phrase> (W& 3 1A <k R A> K&
HO7 A fL G < B>, RoRA<[BE B] BB >) @EAT 70 AT, 42 18 DU IRARE A0 b 38 A R s i A i 28 1 25,
ShG R TAE B W 5 RO A R 5 AR <LC> I H i 25 2 AR 1 UK B <Category>, Bl AR H5 77 Oz il < _b->77 ) 58
H IR Ry 73 6] 58 718 HE<Locating>; 5 2 5, i 8 %I 25 5 K1 s <Anchor>, Q1A J7 67 1] 45 15 HR AT DASR B H i 1
<di>; 5 320, PRMEEHE X, H I 25 4 2 G AE B 2 i <Hierarchy>fll<Subsidiary>, 41K #i< >FF 2 fig
<> <dl>1 % R, AT LMENT R B AE TR R N <Disjoint>, /N Oy<Attached>; 55 4 22, it 22 4545 &
B CEHZE RN INTE 1R, 35 R 785 MR U 75 %0 78 J5 f245 1] <Orientation> A & i B§ <Distance>, 745
< E>HIR 2B 35 SUCRBEW ERAE R AR o RE, &6 LT 30k 78 5 467 8 M BUE A<flank>, FE R HUE S
<null>; iz )5, BRI 2 450 i S an<“LC”: 17, “Anchor”:[“}7], “Category”:“Locating”, “Hierarchy”:“Disjoint”,
“Subsidiary”:“Attached”, “Orientation”:“flank”, “Distance”:null>, XU 3 A AlTa~. BLR 25 H T 17 7 A 1] R I 2538 4
oM T b E L.

TRk X 4 A N

x = (Sentence, Phrase) )
U 2 3B AT S, 45 B 45k A e e -
y = (LC, Category, Anchor, Hierarchy, Subsidiary, Orientation, Distance) 2)

3.3 FRENSE
AR K 25 H B 2 1B A <Category>.  JERAE T X KK <Hierarchy>. 24 AE FTE 30/ 2<Subsidiary>
A7 AL H 17 <Orientation>HIFRERNTE, ) B FEARVE JR I, JR48 th 26 PR IE SRR BLTTE. D9 PRUEARVE ™ A AT
IZARTE ST — B, ARVERTE R 0 e P R S BRI R R E R A TR, ai A RIZ I A K (3). KA E
RAE T BN HUE AR & A ROR R IR 8, FLFT BB 4R 4, 2 DAAH R 25040 2% H 1 58 i) <Hierarchy>2Ej) {F
ARG
Yeategory € Mcategory
Ytierarchy € Micarachy 3)
Ysubsidiary |yHicrarchy € Hgypsidiary |yHicrarchy

Yorientation EM Orientation



F4ali 5 @@ F 1518 04 0 = F 4B ST 3673
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EHFS T LC="F" Anchor="383" Category="locating" Orientation="below"
<outside[{8#8> B RIEHTEZ SN, RIEESIRE] { EABAR LC="/5" Anchor="iZ;T%34" Category="sequencing" Orientation="after"

Eig) LC="ig]" Anchor="F&E" Category="specifying" Orientation="between"
4P LC="5}" Anchor="%" Category="locating" Orientation=null
<except|t5h> FHRAERBRAMEHBRIEZ S {
RIF=SS LC="" Anchor="/"817=&" Category="specifying" Orientation="between"
<segmented |43 &> $ SUE AL E BRI AYBT =53 8 Z®4h LC="" Anchor="%&" Category="locating" Orientation="outer"

WIS LC="5" Anchor="1¥I5L" Category="locating" Orientation="surround"
<nearby|HiE> BB SN KIEHAMNE, EEAT 2B {

( BI) LC="4]" Anchor="g71" Calegory="sequencing" Orientation="after"
JLEHBBE LC="B4" Anchor="1t&3%" Category="locating" Orientation=null
<adjacent|Bt48> S2iEBY =R, EEF R { . . B o
BRI LC="2/F" Anchor="Et3E" Category="sequencing" Orientation="after"
E7EME L LC="L" Anchor="f&" Category="locating" Orientation="surround"
<attached|{&kHf> 3RiEBT X R TR { B . R L R
% LC="TF" Anchor="%&" Category="specifying" Orientation="below
<with| > SR FMERZENSR, SATHEEHEX FRIERBOKEHET LC="T" Anchor="{RIEE" Category="specifying" Orientation="above" >
SEMABIFFEIE LC="ia" Anchor=["$8#{""FF£175"] Category="locating" Orientation="between"
<overlap|32 &> iR HAILBHIXIE, RSMHSHIZELS { =EPA{E LC="i&" Anchor=["=/8","lIB"] Category="sequencing" Orientation="between"
=+%%4 LC="/&4" Anchor="=+%" Category="specifying" Orientation="surround"
RPAEMA LC="17" Anchor="%2FE&" Category="locating" Orientation="south"
— <reachTo[EHZE> B KRBT ESCEIAT AR, HHREEHES { FSIMILLIR LC="LIR" Anchor="1HR 3" Category="sequencing" Orientation="after"
ZLUE LC="BAE" Anchor="%" Category="specifying" Orientation="above"
B2 <boundary[iaf> BIEWRAEHSDRLE L, SHAELTRVRES FNAERE 218 LC="2 8" Anchor="FMIERR" Category="locating" Orientation="between"
% <transverse| RE> BISHWER AL, MBS (AHHHEE)HSTRIIL LC="Fa4" Anchor="1 1" Category="locating" Orientation="SouthAndNorth"
1k
H:i H®FHE LC="L" Anchor="tt#1%" Category="locating" Orientation=null
}j[é < <at{fiF> HENREHCEEN, BAUBEMEEERR { BERMEY LC="84" Anchor="i2& %7§" Category="sequencing" Orientation=null
4y MEFTERRE LC="L" Anchor=54 T £ A" Category="specifying" Orientation=null
ES =AMP LC="F3" Anchor="= " Category="locating" Orientation=null
g <in|> BEWRMUTFHINED, BATLWES { KB LC="F" Anchor="%28%" Category="sequencing" Orientation="during"
FUERR LC="rh" Anchor="#2E&#" Category="specifying" Orientation=null
_J BAKIWLBIFR LC="F" Anchor="& Ak LLIf7T" Category="locating" Orientation=null
<among|ZH> i S HVE— T L5 { JURALLSR LC="L3R" Anchor="/L{t A" Category="sequencing" Orientation="during"
ShEFR LC="F" Anchor="4}E" Category="specifying" Orientation=null
FEREME LC="£" Anchor="TiR A" Category="locating" Orientation="flank"
<sectional|#8453> BIZ=WHRBHEANE—ES { —AAMEH LC="ch" Anchor="—A A" Category="sequencing" Orientation="middle"
REHOP(SL) >LC="F" Anchor="1t 7 & (1" Category="specifying" Orientation=null
BEFAR(HO) LC="%" Anchor="FEF" Category="locating" Orientation="east"
<inscribed| 1> BYEXRIEHRDTHBE, PIUMESHERALY] { . . . L L
+—AJ&E LC="[&" Anchor="+—/" Category="sequencing" Orientation="ending"
MEZHh LC="h" Anchor="%Zj" Category="locating" Orientation=null
<from|M> BISHRMBLALR, BAERZR { MBI LC="th" Anchor="2T{k:#12" Category="" Orientation="above"
MitEF E LC="L" Anchor="#1/2%" Category="specifying" Orientation=null

|\ BETEE LC="L" Anchor="F&" Category="locating" Orientation=null
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<across|Bil> M= —MESHEIS—N, P=EBEIE {
ABEMME LC="BE" Anchor="tA%" Category="specifying" Orientation="above"
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[T} <surround|BEE> BYE M RALTF S0 EE =+ %% LC="£%" Anchor="=-+%" Category="specifying" Hierarchy="intersect" Subsidiary="overlap"
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Jivg <east| %> 5 s UL E T 5 (L R INBIHEE) A% LC="%" Anchor="3" Category="locating" Hierarchy="disjoint" Subsidiary="nearby"

<south|f> i SR B 5 L ERAIER BRES LC="T" Anchor="" Category="locating" Hierarchy="contain" Subsidiary="sectional"
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3

B <northWest|FB1t> i =2 RO BT S (I FAILEITER WZEFESL LC="FE4t" Anchor="LLZ5" Category="locating" Hierarchy="disjoint" Subsidiary="nearby"

<northEast|#Rit> R RO EEI AL FRILEIER $FARIL LC="71L" Anchor="§F" Category="locating" Hierarchy="disjoint" Subsidiary="nearby"
<southWest|F&RF> $# & P04 75 i FE A YR TEEFR(HE) LC="FER" Anchor="=%%" Category="locating" Hierarchy="contain" Subsidiary="sectional"

<sothEast|#RE8> i s L A4 3T 75 i AR ra ke (BZB4B)3BERA LC="7M" Anchor="48" Category="locating" Hierarchy="disjoint" Subsidiary="adjacent"

<NorthAndSouth|mait> s Fh L4833 75 i b dtin (AHFHEE)KSTRIAL LC="FaIt" Anchor="431" Category="locating" Hierarchy="intersect" Subsidiary="transverse"
<EastAndWest|FRFE> = R0 B4R 75 (i AR BAED SEFARA LC="2F" Anchor="3&1" Category="locating" Hierarchy="disjoint" Subsidiary="nearby"

<left|> AR TF PN SHERAEMI(# T %) LC="%MI" Anchor="i#i#8" Category="locating" Hierarchy="contain" Subsidiary="inscribed"

<right|&> ZE KA F @R PLEN JNBBAIA LC="%i" Anchor="1)\B8" Category="locating" Hierarchy="disjoint" Subsidiary="nearby"

<above| b> ZEM R F#E PO LS R E LC="L" Anchor="H5" Category="locating" Hierarchy="disjoint" Subsidiary="adjacent"

<below| > =B RILF HRPIL T BT LC="T" Anchor="F#%" Category="locating" Hierarchy="disjoint" Subsidiary="attached"

<LeftAndRight| 4> i =R DB B AL B (SHE QI LC="/4" Anchor="F&" Category="locating" Hierarchy="disjoint" Subsidiary="nearby"
<AboveAndBelow| £ > s il s SRt EF(@ATER) LC="EF" Anchor="71E%" Category="locating" Hierarchy="contain" Subsidiary="inscribed"

<flank|ME> =833 S 41 F 5 = MIE EiE)(REEM) LC="/&" Anchor="FE" Category="locating" Hierarchy="disjoint" Subsidiary="attached"

<surface| RE> ZEM KU FERRE RN _E LC="_E" Anchor="#13%{}" Category="locating" Hierarchy="disjoint" Subsidiary="adjacent"
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KAEHIBET LC="T" Anchor="<FiIEE" Category="specifying" Hierarchy="disjoint" Subsidiary="with"

ASTEAT LC="F" Anchor="AL#%" Category="specifying" Hierarchy="disjoint" Subsidiary="with"

BEEFNARRT LC="F" Anchor="# 4P #IARTI2" Category="specifying" Hierarchy="disjoint" Subsidiary="with"
R LRMER E LC="" Anchor=""A$RAIEE" Category="specifying" Hierarchy="disjoint" Subsidiary="with"
LA pEE L2k < <above| > EFRFER. FMMREE, BIFELEY
F—REHIAT LC="F" Anchor="E—##£iR" Category="specifying" Hierarchy="disjoint" Subsidiary="with"

$#EFMZ E LC="2 £ Anchor="££FFI#" Category="specifying" Hierarchy="disjoint" Subsidiary="with"
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#2.E Anchor="%" Category="locating"
nullE -[
Bk Anchor="EIIF" Category="specifying"
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duringBill —— IE Anchor="%iX" Category="sequencing"
AEASRS Anchor="AZA4R" Category="locating"
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SRR Anchor="EH4EE" Category="specifying"
ERKEP Anchor: #5" Category="sequencing”

during)Bie) {
SRR Anchor="XHEF " Category="specifying”

#®E Anchor="#" Category="locating"
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isjoint-Outside
LU — afterBE — RREBLUS Anchor="IRREE" Category=" .
l— B — below|F —— & Anchor="i\" Category="locating" L= afterl = Anchor="RIR{Z32" Category="sequencing’
l— P§ — below|F — E#2=+ Anchor="E42=+" Category="specifying"
- & — duringBi@ — F&R Anchor="Hf" Category="sequencing” 2l I gory= specilving
- . . . BARIPRZIH Anchor="BZAR1K" Category="locating”
Contain-in - HIBAR Anchor="$BA8" Category="locating — 5 — nuE _[
null® { BEEHZI Anchor="E 57" Category="specifying"
XPUA Anchor="E£ 1" Category="specifying" gory= specilying
- duringliiEl —— —AAASER Anchor="—AAAZE" Category="sequencing” I LA —— below|F — BE92ZAHMUTF Anchor="&%275+" Category="specifying"
— { 24BER Anchor=" " Category="locating" = AL —— abovelk —— MFALLL Anchor="F8F 3" Category="specifying"
inner| @2
RIRFAEBER Anchor="{RIFEEE" Category="specifying" KA Anchor="K =" Category="locating"
. . . = b — nuE _[
HIF2P Anchor="115" Category=""ocating A Anchor="{2#" Category="specifying"
- >l — nE {
SHEBMZA Anchor="S$EEM" Category="specifying - > below|T = 1752 Anchor="= | 73" Category="specifying"
L pise — qur  smy s . .
sk uringl ) SR Anchor="54£" Category="sequencing U L&) — beforeldil —— EELMI Anchor="EE4" Category="sequencing"
during}#iel —— K25 Anchor="454" Category="sequencing”
-z { X2 Anchor="£iX" Category="sequencing” null E —— BT Anchor="4&T" Category="locating"

e

nulll% {
SHEHRERZHR Anchor="31E {7653

MR Anchor="TIE" Category="sequencing"

" Category="specifying"
after|&@ {
W= Anchor="

s { nulllE —— WF L Anchor="§F" Category="locating" £" Category="specifying"
during|#8iel —— %Reh Anchor="%32" Category="sequencing" |— /& — afterl/SE —— &%/& Anchor="i%" Category="sequencing"
l— 2% — duringlilid — HRZ& Anchor="f21" Category="sequencing" % _{: before[#ill —— =43k Anchor="=£" Category="sequencing"
— SRE/RG/RIH — nullE — 5B Anchor="4a#5" Category="sequencing" after| 5l —— MI¥ESRK Anchor="FL1L" Category="sequencing" Distance="44 5"
sk E Anchor="§35k" Category="locating" — LA — after|GE —— AASEME Anchor="fLILE" Category="sequencing”
~ £ — nulE «E £1E Anchor="£il" Category="sequencing" — B — after/G@ —— STHA/A Anchor="iT#" Category="sequencing"
HARE Anchor="FA" Category="specifying"
nener= ategony= speciing | LA —— surround|BE —— SABIPY Anchor="1:" Category="locating"
— B} —— null| —— FFdkBY Anchor="Fik" Category="sequencing Intersect-ReachTo o I — beforelMm — -HAIE Anchor"+A" Category="sequencing”
- J|& — null® — #=/& Anchor="#]=" Category="sequencing"
l— Y91k — before|sil —— Bk Anchor="E/ii" Category="sequencing"
- T — null® — BT Anchor="xt#BYial" Category="sequencing" _— — I Ancho " ot 3
. - — afterlE@E — nchor="8¢E" Category="sequencing"
Contain-at - 1 — nullE —— M Anchor="" Category="locating"
l— LAT — below|F —— B4 Anchor="84" Category="specifying"
|— ZFF — nullf — —R%2K Anchor="—/A" Category="sequencing" Lk bovel = Lk Aot ot oot
M~ —— above|E —— %Lk Anchor="%" Category="specifying"
l— 2k — nul|f — #+EEZE Anchor="#+&[R" Category="locating"
|— LABT —— before|sili —— F#4EILAT Anchor="Fi#" Category="sequencing"
P~ &b —— null|£ —— THEE&: Anchor="THl&" Category="locating"
|- LUS — afterlGl —— WEERMUE Anchor="HuB 455" Category="sequencing"
L B — endingl®R —— MR Anchor="fllf2" Category="locating"
U LAE — southld —— MOAHINE Anchor="fif%#1" Category="locating"

B8 Sl i 4 NI Lo i

R E & I EHAE S B35, Bl 70 70 A DL 77 AL 1] ¥ I 25 38 4508 S0, S A R (4 77 ) 48 Sk 25 A1 ok et
JLE TR Bl in<in>A JLAN 7 i 3, B UAZSE AT “during|#AIR] & £ ; <at>[)J7 138 SN BEAHS /& 25 8. R e &
(1 JE G SO B L4 2038 FE AR L (1 I 238 8 S, R R 77 hr 4R oA BREE RN 78 B0 HH. 59— 7 T, SX RER )2
R R VAT CONE AT 1/ =) SN M Tl R A=A 1) |y 1< EU1] S I 82 3 & i S K X P
LI B <from><except>Fl<nearby>%%,

RN TE A (2 G0 SUAF BT E, AR 77 100 15 SRR 03 22, ANRE 78 0 R BT 5 18] (A I 2 08 0 S, (%
77 1) SGHAT T RYE. an<Outside>FlI<ReachTo> 77 1] 1 S48, W6 BHIX 28 J2 i SO 7 ALl SR A 210 U5
B, FETTALTE SO AT BB IR 2 AU EH. AL 2 0E SUE A <Inscribed><Adjacent>Fll<Sectional>%%. #43
BN TE 25 1 2 D008 SCAE 73 BT S 5 DX 43 FOAL B, 0T AR P 2546 AN 8] (R b 7 vk T 1 Ui SO, 25 5 318 R
VRIE . 1X— 77 THI ) 1) 150 ] DA 39 KAE 2 0 S B 2 S R ST 3 B SR A v, BRTE v i 38 SR v ) — 3
P, S EGAE L SR e . bRt
4.4 RBAHAIRSURAEE X 5

F I LR AR 1 Sy M A B SRR 5 A1 85 S0, TR H 1 S 08 5 A ] AT B0 1 AL B AN R
T S — [ 7 IR TR AR AT 43 AT 5925, HEAA R TR IRl R B R . CTB 25088 4 Ak fo i 19 J5 Bl Sy <rpr>< B>
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<Ja><K><W>, Bribz Ah, AR H Ak s e 7 G R g < B>< 2 (8] ><dh><[a]><i@>< >, X e 2 i 8E %
T BB ST ST, i 9. B 10 B, 45 OB A5k n .

< LC > — < Category > — < Orientation > — Phrase

— above|E {
ST L (S9R) Anchor="%53" Hierarchy="disjoint" Subsidiary="nearby"

| surface| %@ ~E

(ARSEE)EH_E Anchor="%8" Hierarchy="disjoint" Subsidiary="adjacent"
| flankimm {
#.k Anchor="#$32" Hierarchy="disjoint" Subsidiary="attached"

(&)

L Anchor="4" Hierarchy="disjoint" Subsidiary="adjacent"
KEASEH Anchor="AEXSE" Hierarchy="contain" Subsidiary="in"

EHR(BBH) Anchor="241" Hierarchy="contain" Subsidiary="sectional"
( ) Y ¥ B L Anchor=

" Hierarchy="disjoint" Subsidiary="adjacent"

nullE ~E

above|E —— #H(4A48) Anchor:

MFEFH Anchor="#8F" Hierarchy="contain" Subsidiary="from" N
attached

AL Anchor="A " Hierarchy="disjoint" Subsidiary=

A

Sequencing
I ) i P32 A

Hierarchy="disjoint" Subsidiary="attached"

BB _E(BXF) Anchor="FH88" Hierarchy="contain" Subsidiary="inscribed"

middle|shidl —— £k Anchor="#5" Hierarchy="contain" Subsidiary="sectional"

during|#isl —— R Anchor="35" Hierarchy="contain" Subsidiary="in"

i

— 83ch Anchor="7588" Hierarchy="contain" Subsidiary="in" . . e . .
B4 b (B97EFF) Anchor="fi#:" Hierarchy="disjoint" Subsidiary="attached'

@EBYh Anchor="2FLAL" Hierarchy="contain" Subsidiary="among"

\— surround|m| {

RSk Anchor="1R 42" Hierarchy="disjoint" Subsidiary="nearby"

— null}E
FARSR(48A%) Anchor="7*12" Hierarchy="contain" Subsidiary="sectional" . : —— o
%k Anchor="8{%" Hierarchy="contain" Subsidiary="in'
KB Anchor="4E" Hierarchy="disjoint" Subsidiary="with"
- V g v B3k E Anchor="§83k" Hierarchy="contain" Subsidiary="at"
G B34 Anchor="4#14£ 75" Hierarchy="contain" Subsidiary="in" - — nulllE
31 i Sp— { Y v £ ZABSF.E Anchor="/ABHF" Hierarchy="contain" Subsidiary="sectional"
Anchor="12" Hierarchy="disjoint" Subsidiary="with"
e ' v ol . ary S (BYAHT) Anchor="T31" Hierarchy="intersect" Subsidiary="transverse"
— below|F —— REFFMP Anchor="ER4FIF1" Hierarchy="disjoint" Subsidiary="with" R
—”JS,“‘*‘; '}"“?‘)"c;_ duringl#iidl —— i Anchor="£iX" Hierarchy="contain" Subsidiary="in"
i B
L"“‘“‘"%‘ — afterS® —— EE Anchor="F&" Hierarchy="disjoint" Subsidiary="nearby" IR A2
(165 B4 abovelt —— FHERIER b Anchor="TF-SEFIEE" Hierarchy="disjoint" Subsidiary="with"
— ending[;kRE —— =+HLIE Anchor="=+142" Hierarchy="contain" Subsidiary="inscribed" L Specify R Anchor="F" Hierarchy="contain" Subsidiary="in"
5| g B 4
#ABEEIE Anchor="S-£&" Hierarchy="mutable” Subsidiary="arriveTo" il = null% AL Anchor=! ferarchy="contain’" Subsidiary
WIS Anchor="HA" Hierarchy="disjoint" Subsidiary="outside" MEELE Anchor="JF%" Hierarchy="mutable" Subsidiary="from"
ncing " — i . by
J& 1+ Hiiq"f yLJU’,{H — afterl&E BLIE Anchor="0ff " Hierarchy="disjoint" Subsidiary="nearby duringl#8idl —— 3G Anchor="S4" Hierarchy="contain" Subsidiary="in"
y . .
IR Anchor="#%" Hierarchy="intersect" Subsidiary="reachTo" ;E—”f‘e]]” JF?;}‘g“E‘ before[Bil —— SR Anchor="SCAR[A" Hierarchy="intersect" Subsidiary="reachTo" Distance="=4"
. . et PRI F 2 8
FUREE Anchor="7" Hierarchy="mutable" Subsidiary="across’ after|SE —— MIFESK Anchor="F1L" Hierarchy="intersect" Subsidiary="reachTo" Distance="4F 5"
U nullf —— =/ Anchor="41=" Hierarchy="contain" Subsidiary="at" B Anchor="FHlk" Hierarchy="cantain’ Subsidiary="at"
Hj‘ S«,qucncmﬂ nullE
—— after|SE —— BYS Anchor="#" Hierarchy="disjoint" Subsidiary="outside" i [7] 5 22 4 NS4RS Anchor="F =" Hierarchy="mutable” Subsidiary="inarriveTo"

L Specifying
el s

2
l:l

K9 CTB Hufi &b B i) 5 75 i B Lo

AR Anchor=[" S1"] Hierarchy="disjoint" Subsidiary="outside"

surround|ME —— PTE Anchor="3t#:5" Hierarchy="disjoint" Subsidiary="nearby" Locati n.u' — between| 2 {
BT 2 Anchor="4i" Hierarchy="contain" Subsidiary="in" LT PRI Anchor= T AR Hierarchyintersect” subsidian=boundary
null| & «E MRZE Anchor="RE" Hierarchy="mutable" Subsidiary="from" Zl‘m Sequencmg between| 2 — MIFRIRITZR Anchor={'F" ] Hirarchy="disfoint”Subsidiary="outside”
BEFE Anchor="FF" Hierarchy="mutable" Subsidiary="arriveTo" hf i) 5 during|§idl —— —NBZiE Anchor="—"A" Hierarchy="contain" Subsidiary="in"

="EIR" Hierarchy="disjoint" Subsidiary="outside"

- ME___ during|#isl —— SE=FE Anchor="5/E=4" Hierarchy="contain" Subsidiary="in"
H“j‘ = M " between| 2/ —— ARSI Anchor=["421""1H"] Hierarchy="disjoint" Subsidiary="outside"
nulE —— &MIEEE Anchor="4 41" Hierarchy="contain" Subsidiary="in" nUllE —— WA Anchor="1L" Hierarchy="contain" Subsidiary="in"
outer|B5ME —— ZEBISh Anchor="%E" Hierarchy="disjoint" Subsidiary="segmented" flank{®¥E —— WA Anchor="LL" Hierarchy="disjoint" Subsidiary="attached"

BRI Anchor="fREIE" Hierarchy="disjoint" Subsidiary="except" between| 218 [ ——

S \u 15ER 2R nullE [ |Fﬂ chumcxng{ \'EA "] Hierarchy="intersect" Subsidiary="overlap
i

FE Anchor="SAH" Hierarchy="disjoint" Subsidiary="outside" Distance="F 2" duringl¥iil AR Anchor="-+ /2" Hierarchy="contain" Subsidiary="in"

S+

="%88" Hierarchy="disjoint" Subsidiary="except" —— between|2j8] —— WEBIRIE Anchor="FEEAF" Hierarchy="disjoint" Subsidiary="outside"

— nullE —— #ERFUES Anchor="1EXHE" Hierarchy="disjoint" Subsidiary="except" . . . . .

I y="dis V= excep! LO“““E — nullE —— EHETE Anchor="{:I" Hierarchy="intersect" Subsidiary="reachTo'
5 6] 52 v 22 4
. %I Anchor="%" Hierarchy="disjoint" Subsidiary="adjacent" Ve

,.v.Lo,.cf'“,m,g below ™ { Ficst ME__ after&E — MR Anchor="FIfE" Hierarchy="intersect” Subsidiary="reachTo"

Fﬁ_ Gl s R W Anchor="11:" Hierarchy="contain" Subsidiary="in o y= y=
Sequencing e
— ending|# —— &I Anchor="7#8" Hierarchy="contain" Subsidiary="inscribed" —— after|SE — BB Anchor="$=H" Hierarchy="intersect” Subsidiary="reachTo"

ey

I (71 5 P 02 i

K10 BRI 9 srcgn iy s i BLAh, AR H RS A i mi 1 5 A D7 b e B AR SO

SR A7 AR Z AR A X R B2 2 T HAh 7 (A, FEAR RIS SR 2R 7 mBUE R & L. < b>7E 77
115 Y B <above>A< SUAME BT DA 74l s 2R Tl ] Bl S ) A B4 sl b4, <J5>TE )2 0T L FR<Outside>
HMEAE AT R A TR BTl R R R 0 23 B 4 LAJG 48, PR B 31 [R) — U7 6 7] A [R] 5 458 )2 R LB T
X HIRe 18R T PR,

T SCER B 7 LR A — B, R AN Z B AIVE X, i 8 BT i
A UN<B >N AR RS (8] 32 48 Th A <at>Fl<ArriveTo> B A Z 15 X, X B <ArriveTo>Id & <at> [ 3 B4R 1 I <sk>
DUAEVE S AR SR 7R« B 1K FEAN I 18] 25 (19— B[R] B AN I A] B >, <> i SO R G B, FRiE 8 b, <abh>F
<except> I “BR i m 2 #h " Fl<Outside> ) “BE Al B — B B B AL B W Fh A SCak, HoAthiE X in<Segmented>F1)
il T AL PR ARLIRAIG, TR SORE FC T 5. 22 B0 01 815 SCHR B, AN B0 AniiE U A BRI FERRIE LA AT X5
v it A2 PR HH 3 SRR 0 D7 O 2 — DA BAT 5%, BN RIR A ART IR AR . Y oiARyE: — B0k, S BE Loy
Hrie
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L7 AR S AN [, ARTE SCRIB AL 288 SUIE, 2 HIAE<PI>FI< >AEAE TR 75 A0 . an</a]>
i<z [a]># £ B R IR <between>B <during> & X, 1EA) &5 LR IAIT; (H2&<F>0 8 B &, B0 PLERR
AEEM T B <flank>5F. <G>, <CLJE>MI< JF>FEHRR 7 & B AR, (H2 /5 P& RBR IR, < J5>% ORIt
(A1 EX 5| H B 4 p e 5 4 S A AT VR B0, bl N <Adjacent>; <VL JE>{N FE s 7] $5 h 28 B <R AN 1] 25 R A
[, FRiE <ReachTo>. X IXAE G Ol 5 ZEEC N AL 3, S A (R 15 S, v E B A F 4509 L BAR AR, BA
FAINITE: XZE e, FEBR AR o 235 XK.

FA8, 5 7 ALIRE AR B —, (A AFAE — 8 5 R . 19 an<)iS> 2 B AR s I 1) B R 22 BS54
JEE A IR M T 5B, RS X y<contain><in>, £ B #8 FH4/ MU & 1T 55, FRiE 1 UA<Disjoint><Adjacent>,
XHAE N T B R X ).

5 %X I

AL SEEG B AR R 3 A i) L

H—, ARSCHR R NARE RO 202 B R SOCCHE R S B HRE A HTT552 AR EARSE bR e R I fr?

B IER TARE SR AE3EAT LoRA SRR, MR S0 B v IS BB RR? BRI S H0E B Gt s 5m?

=, R Z AR AT R S R v S P % 2 ) B 0 B AN R A TR e v S 1 A 28 S 7 K
TR R I T2

B 5.1 WA H T BRI A, DL SCANT R T SE G iR e BRI, 5 5.2 K IR I SR 45 RIREN T
PR AT IR, 28 5.3 N ERR AT 2 b, IR4R i ETREIIARAL 7 1A,

51 LWRE

BT AR RO RRTE AR R BT SR 4 CTB g 42 1Y (1 1600 5 FEA) MR HIR BB 4" (B
4690 ZFEA), K glm3-6b B HEAT 200, A R HIREUR S BUR 250K, %18 12:3:7 BB RIS IIGREE . JiiFdE
4L, CTBS HEEH/D, X5t 7:1:1.

RIS AR, B0 Z TR R I R, Ao TR AN AN AR E I B 4E AT T Few-shot
LoRA Ui SE5, MEEAR ML RE VPG % MVETE RS 2% 18 4815 U AT 55 LIS F 1k, B R ILHEAR FHE 4 RigoR
BRI I 23 3B HRAT S AT RE TR, DRI 5 2 AN, 43 BEE X AN SR SR TE 2 /NS4 A T T T M SR,
BARSHEEINE 5 PR, S BRAAHERNA 8. BSHON 256, B KBECN 6000, LIz LA RS 5
FAF IR S R R0, o SR B BRI S B G, MBI S 3 N 1R, S ASE 20 ko A v 2R ) % i ek ) A R
P, BT HAGE AT bR, G5 Distance &AM — BHE R (myA). FTA B8 VE IR M 58 4 1E 6 5
(AbsA); 7 4ME B 2 A IR MBIV TR bR, BILET X 7 A . I a8 S A AR B S E
HEFIZE (LCA. CatA I AncA %5), UL [MIBHE . i (A HA 5] B G ARA H G152 — SRR (LocA.
SeqA 1 SpeA), LA BRI X iZ 0T Hp AN [ 2538 45 28 L R UK AR B (R s U LR 6, vRERf 2R R IE A 4 H R LA
WA K H).

#5 LoRA MIAMSSHME

e 1 2 3 4 5 6

LR 2E-5 2E-5 2E-5 2E-5 15E-6 23E-6
alpha 128 512 512 128 512 512
dropout 0.1 0.1 0.05 0.05 0.05 0.05

52 SLWRERTEENH

F7HFE S BIL T EANR HIREIEER CTB Hedfi 4 _L#k4T Few-shot, UL KR AN A S EAH &3#E1T LoRA
WG IR, IR 25 R i, 2Tz in i SR AT OR, A Bh TR M B S 8 AT XA RE 7T, 2N EIE bR
R R 0] LK B 85% LA I, #AR 58 & —BUERI R (AbsA) 21T 70%. £ N R H R $n 45 LR 2% S N 2E-5,
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alpha {H 4 512, dropout 24 0.05 (44 3), ZEKYIZEPEE] 10000 245 B 5256 45 T 3%, BEARHER R R 70%,
X TGS R 0] UL SCHE R I 25 3B 408 AT M AT 45 TR K.
F6 THhfatR

Symbol Name Explanation

myA Accuracy Except Distance ZEEVPHITRAR, BRDistances—E 1 HER) 2
AbsA Absolute Accuracy LREVPHITERR, 56— BURHERh %
LCA LC’s Accuracy LA i 3

CatA Category’s Accuracy i 2 B R T Ay SRR
AncA Anchor’s Accuracy A IR

HieA Hierarchy’s Accuracy JRGAE R R %
SubA Subsidiary’s Accuracy JZGAE R RN %
OriA Orientation’s Accuracy WEDE IR RES

DisA Distance’s Accuracy BE R R

LocA Locating’s Accuracy A 2% () B 45 1) 56 4 — SOt
SeqA Sequencing’s Accuracy A Xof I )32 %8 14 56 4 — BUE R
SpeA Specifying’s Accuracy AR 5] BB I 58 4 — B %

®7 ANRHIREAELRER (%)

S LCA  CatA  AncA HieA SubA  OriA  DisA LocA  SeqA  SpeA  myA  AbsA
Few-shot 2029  9.24 6.89 6.10 3.66 122 20.14 0 0 0 0 0
1 97.65 9093 8579 8945 8239 8657 9747 3776 7478 5745 6277  62.16
2 98.08 93.99 87.11 9024 8493 8876 98.00 4592  80.14 64.63 69.08  68.82
3 98.17 9337  87.79  90.67 8535 8936 98.08 51.02 7896  64.63  69.49  69.14
4 9721 9138 8632 8841  80.92 8545 9782 4133 7387  56.65 6254  62.20
5 98.95 9390 8727 90.67 8474 8753 9834 4592 7757 6277 6731  66.78
6 98.17 9433  87.01 91.37 8561 8849 9834 4847  79.65 6250 6870  68.35

3% 98.26 9468  87.62 9146 8588  89.97 9826 53.06 7896 6569  70.18  69.83
VE: AR R TE A S8 & (R & 30 h U s SUE

# 8 CTBHUBLSLILE R (%)

S LCA  CatA  AncA HieA SubA  OriA  DisA  LocA  SeqA  SpeA  myA  AbsA
Few-shot  22.00  19.50  14.00  12.00  4.50 8.00  46.50 0 0 1.54 0.50 0.50
1 96.50  88.00 83.00 87.00  77.00  88.00 9650 3125  68.07 5231  60.00  59.00

2 97.00 91.00 7850  88.00  80.50 8550  96.50 3750  68.07 46.15 5850  57.50

3 9453  93.03  79.60 87.06  79.60  88.56  96.02 3750  68.07 5156  59.70  68.71

4 9550  93.50 8500 89.50  79.50  89.00 98.00 2500 73.95 5538 64.00  63.00

5 97.00 9150  83.00 90.50  80.50 89.00 97.00 3750  70.59  47.69  60.50  60.00

6 96.00  91.50  82.00 87.00  79.50  87.00 9550  43.75  68.07 50.77  60.50  60.00

ENRHWEFESE L, 2455 %N 2E-5, alpha {H°N 512, dropout 4 0.05 (44 3) i, AR I & I1T, Hes—
B (AbsA) 21T 70%, 4l R T RE T (AncA) R AR AIRE 77 (OriA) ¥ BER T HALU A H& 2 IR T
HA 3 AUFELY dropout 24 0.1, HEREEN HH I R F%, 7T Wi &) dropout {B FR il T #5524 (1 3k B 7). o Fl LR BER o 2
SR (A 5 2 RN 15E-6, HLE 6 4 23E-6), UMK I E FEAK, B8 2E-5 & 8 &3 AT 55 15 ST R A,
SHME 1 M4 1) alpha [H 5 RSB EBR, FORMX R, £ BRSO CTB B4 F, ¥EIRN
2E-5, alpha {84 128, dropout 4 0.05 (RIZH4 4) I, AR INE AT, HAl S W@ AT s R S
N B HREHREE BB K320, 1% 50 A n] el LUE H T/ MR 7 . 456 S IR bR, [ b3 K/
8. BRZHUN 256, A ECN 6000, B S HOE 2 B B % 2] %5 2E-5, alpha {2y 512, dropout 4 0.05
(HE3).
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MELFE 8 h TR B MEAERI R, Jorh 521 (LCA). I ZIBHKT (CatA). ERAEHTER K (HieA).
Jrfi4g1A (OriA) FIFEES (DisA) FIHERZAE 90% LA L, EHAEATE /N (SubA) J4 il (AncA) MHERG 2 NME T
90%. FT 7 414, I 1A)32 48 70 BT (RVE: #2385 5 (SeqA 323 80%), 51 BB IR (SpeA il 66%), T %5 Al
WA (LocA) B, 75 50% A4, BB AT WL, A6 7 A7 17 J& 1 (LCA) I 25 @ 55 KA (CatA) HIBUK
FE AR 5z v, R A F TR 30/ (SubA) FIHER 05 55, e 2 A HHE R FRBUR R, X AT A8 B T AR vESE
HEth I 23 (B SR B A NS AR BE S 5 EL 16.6%, CTB 1Y 10.8%, FEAE A B SHUSE M T 740 2 51 58
B8V S, B N2 A b VR T R B e L 1
53 $EIREGISHT

PRI b B R e AT i SO A7 AT AR, 6 9 BB 115 UM HT I A AE R i),

RO AR ST R S

# Example Summary

1 BN RFL L) f& <at>/<nearby>/<ReachTo> misclassified as <Outside>
2 (M)EZh <from> misclassified as <at>/<in>

3 HEIR Incorrect classification of <Attached> as <Inscribed>
4 HOEHT Unrecognized orientation <below>

5 1Z4 N1k Localizer positioning error, identified as <UL>f>

6 AH . JA] Anchor positioning error, identified as <#H H.>

S g i L )R UL R SRS R, R IRIE R BAE T AR B R AE, 0L T AR IS S (#1) 1/3), Bk
FRERTE SC (9 2). £ 1, SAE<BON IRBL LT Ja>B 77 ALl <G>, i w2 <O TRB LT >, I 2= 18 4R 2R 8
Je<sequencing>, EHAE AT UK I N<Disjoint>, i fifi 17 E<after>, BLALARREDS E#f 7025 (2 HERE AT A
/NHE R <nearby>E{<ReachTo>, B b T ST [A] % G A0 £ 1) 98 &R, <ReachTo>3K A il L <H MiZFAFLLJE>,
<nearby>FR 1L TE L <L F Z JG A A>, # HEREBLAE 2 5 R <Outside> (FIFHAHUE L J5 X R) 15155 £ 5 HEM T
S 2 R BRA A B NG SR S S LM, 2 AR R KRS A <mutable>, 15 SCHE R &, 1A
AT DAAERA IR 531 7 5] 32 45 o AR 2 /N S <from><Arrive To>Fl<across>, {EXF FABUA) 1 5] 38 i <specifying>1 48
S TR HERR R RIS, 25 2 187 B AL B g <at>Bli<in>. XA HUAR 2% 1 8643 U615 U5 B, A U™ E iR, (1
S e RS RS A 0 2 S IR 77, LR SR AR EREE T A B G S S AR EEE U 2 i) 3 TR B A i AR
SO AT SE AR, <HER> RN I 5 ¢ R<Attached>, {HEN B AR IR B4 N P 9% R<Inscribed>, 1X F g iR 1+
T BT SCB AN, 5 G <H i 0 80> B A <inscreibed>, T <#E i 1948 11> 87 i% /& <Attached>. I T %} 2
() SR ¢ REVIRMEIA 2, AT = AL TRTE.

FH—RIER G MR, BHETTAORE GBI EGR A () 4/5) 8 RO TERE (B 6) JRIE AT iR
S ] 4 SRR S AR RV SR R, R TCVE U FE 5 A48 [ B S <k 2 R >, X9 GO ¥ 18]y Sz R
W ERRRAEAE B X ] 5 177 01 58 AR AN ZETE R R I<LLR>, IR I DK R 8 A A R b, (H R B A B 25
5 52 2 N G R J7 0 iR A, 7E 5 S B30 35 A YN SR (1 7 AR AT AR 3R . 18] 6 5 5 H AR TR TR i e R0
I R, AN BEHERA I SE B IR SCBR T, W) TS MR AR AR AE IR 22, T s 1R Bl AR B I8 4 Sl tth, AR
2 IEFASE A SUE S, EIEVE s A& BN i B T X (< FR1 2> R Y BER<[<F, «“Z7]>). IhAk,
R A I ) IR B AR TR, (AR g B iR . Bl U 37 (<A TiT> AR5 < F>) B2 7 i), S A oo o th &4
10%, & 27 PLRTE.

b b3 )8, BT DA CATR T T REAT oS X v SCUR B A R, T DU I BE RS 4 128 BRI 4, BN X 431
RIS RFIEAT ISR, XTS5 MR B, 75 A B4 SO0 AL R S AU, g I R R S B
IR IAE B, A, T B R S AR A 67 17 B ) AR AR GE s A B AN 3, DA 5 TRIE R
5 (il an<Inscribed><Adjacent>Fl<Attached>) [IFEAR, T SRAR Y 172 1k g
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ATCER XS I 2238 R ST I R, QR BR AT R A, DA UM AR L EEAT I A 2 AT L A
W, LRI T R AR I LA 3] D 5 17 (R AR RV A8 . Xt A i 24 70 99 AR 20 70 SR 5 62 35
R, IR T LR AN SR ATR S H AN SRR IR A B I S I8 45 RAIE WA, T A0 5 73] ST A
BEAT 0 B AT D25 B TR I R AR S I BEAR ). PRI, 25 B AR S A AT I B AR TE U i U B I
TIMTIT I, AL RTAT Y B A

AR T W FCT5 FIF.

(1) FE T 2 i it S B o0 A B AR BEAT AR IAIE, AE AR bt iz b i I VE SR A1 73 AT BE— DAL e
o, SR HE B DU sions S [RZ AT RE D . R 20 SR LT S PR 5| IR ARTE U .

(2) BN I 2B HRAE W53, FRRE SR 5 A0iE i W eSS &

(3) MALBERY Gy, TRZR A [ AR BE SO I 2 B4R TS Lo T A 55 OB,
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