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Localizer-oriented Spatio-temporal Logical Semantic Analysis
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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

forementioned issues, this study considered the linguistic observation that spatio-temporal relationships in language are primarily expressed
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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
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during|fiil —— +AUEFiE Anchor="+A1%" Category="sequencing"
— 18 E - T — below|F — HFHKET Anchor="HF#KE" Category="specifying"
nulllF —— WA Anchor="1Li" Category="locating" i : i
DlSJomt Outside l— LU — after|&E — BREBRUE Anchor="FAR%4" Category="sequencing”
{— & — below|F —— @& Anchor="i" Category="locating"
l— A3 — below|F — E#2=+A Anchor="E42=+" Category="specifying"
|- 3k — duringlsid — FER Anchor="H4" Category="sequencing” &
— - BARPEZS Anchor="B#RIFX" Category="locating"
in-in HIIRA Anchor="$5AR" Category="locating" 25 — nullE _[
Contain-in null|® BEEAZI Anchor="E5 557" Category="specifying"
KR Anchor="2£11L" Category="specifying"
L A ES AL i .
- duringliiEl —— —AAASER Anchor="—AAAZE" Category="sequencing” AT — below|F — EH2ZA+HUT Anchor="&% 27\ +" Category="specifying'
2%5BEA Anchor=" " Category="locating" |— LAk — abovelt —— BFFHML Anchor="FF 75" Category="specifying"
inner|BrE {
RIIEREA Anchor="{RIFESLE" Category="specifying" KRB Anchor="=f" Category="locating”
= s — nuE -[
#MF2PA Anchor="#15" Category="locating" AL Anchor="1#" Category="specifying"
- >l — nE {
HIERE2ZP Anchor="3}iZ " Category="specifying’ l— 2T — below|F — =452 Anchor="=-+75" Category="specifying"
[ BIR — duringl#i —— SR Anchor=" " Category="sequencing” U LUE] — beforelsim —— HEELUEN Anchor="5 & %" Category="sequencing"
during|#i —— JWAZE Anchor="S$4" Category="sequencing”
= z# ‘[ K2 Anchor="£iX" Category="sequencing" nulllE —— BT Anchor="{I" Category="locating"
nulllE {
SIEHFHERZH Anchor="11E fF83/83" Category="specifying" e FUER Anchor="FI{E" Category="sequencing"
after|&@ {
nullE —— #F L Anchor="4§F" Category="locating" BRI Anchor="$ =" Category="specifying"
-
during|#iisl —— %Xh Anchor="%12" Category="sequencing" |- J& — afterGE —— &%/E Anchor="J%" Category="sequencing"
l— 2% — duringlilid — HRZ& Anchor="f21" Category="sequencing" % _{: before[#ill —— =43k Anchor="=£" Category="sequencing"
U SRE/SR/SH — nullE —— SEMERE Anchor="§a4" Category="sequencing" after|/SE —— ISR Anchor="HiI" Category="sequencing’ Distance="4/%"
sk k Anchor="§33k" Category="locating" — LA — after|GE —— AASEME Anchor="fLILE" Category="sequencing”
~ £ — null® «E #IE Anchor="%&iY" Category="sequencing" - N — after|/5E —— STHE®/\IPA Anchor="iJ#" Category="sequencing"
BoRE Anchor="8" Category="speclfying — LA — surround|BE —— =P Anchor="1&:" Category="locating"
- B — nullE —— FABE Anchor="FFiL" Category="sequencing” Int t-ReachTo
o ntersect-Reachlo 4 b beforefiim — +B1k Anchor="+7" Category="sequencing”
- J|& — null® — #=/& Anchor="#]=" Category="sequencing"
l— Y91k — before|sil —— Bk Anchor="E/ii" Category="sequencing"
- T — nullf — BT Anchor="3#®{ia)" Category="sequencing"
. — — after|G@E —— Anchor=" ategory="sequencin{
Cont t Fea fter| G BBEFFHA Anchor="S3£E" Category=" ing"
ontain-a |— 35 — nulEE —— M8 Anchor="#" Category="locating"
I— LA —— below|F —— B&BLTF Anchor="84" Category="specifying"
|— ZFF — nullf — —R%2K Anchor="—/A" Category="sequencing"
S I I— LlE —— abovelk —— %BLE Anchor="%" Category="specifying"
— 2 F — null]f — #+®WEZ E Anchor="%#+@E" Category="locating"
|— LA#T —— before[#il —— FHELIT Anchor="Fi&%" Category="sequencing"
P~ &b —— null|£ —— THEE&: Anchor="THl&" Category="locating"
|- LUS — after]&lE — WEARME Anchor="HuBL5R" Category="sequencing"
=
B — endingl®® —— #if Anchor="#Afe" Category="locating"
— PAf§ —— south|l —— MPAHILIA Anchor="#ifP4#l" Category="locating"

K8 M =1 4 D SAE o

R I RGAE L E B FEE, Re 78 7RIy 017 (¥ B 23 S 485 S, SUESAH R 7 18]35 SR =5 (8 BB
JCER M. Il in<in>{E JUAN 77 AR X, B UAEAE AN “during| AR J& 225 <at>H) 77 [R]85 XN B ACHR 2 o 1E. R B4
(1) JZ V8 SO B 8 AR5 R R N 238 48 X, R R8I 5 A48 ) A BREE A SR . 55— U5 TH, IXFEIN 2
Joils LC BRI T J7 R 4R 2 8005 5, SEbr BB 77 Az 3R el iin 1 58 7™ B B e, 308 SO A 2 T A, K480
DU % <from><except>Fl<nearby>%.

VR 58 £ (1 JZ 408 SUAS JEL AT 58, AH RLIR 7 1018 SCIR S 703K 22, AN RB R 20 A L 756z 18] (R I 2 S A S, B X
J5 1818 34T T UE. Wi<Outside>MI<ReachTo> )7 )18 3431, Wi BIIX 2 901E SO0 J5 ALl R g4 3 118 UG
B, FEE T A0S SCHAT SRS R e AUk B R 2 2 I <Inscribed><Adjacent>FlI<Sectional>%¢. #B4)
VR T4 1 B A8 SUTE 3 BT IR AN 5 [X 73 AN AL 3, HCf BRI P AR FE AN [R) IO ARIE D7 ¥k R 18 S I A, 45 2 1 B



12 «’LF/J‘F"A;}E\ ****,éf_ **;5 **;ﬁ}]

VRV X7 THI ) 1] 5] DA 38 AR 2 08 S B 2 S RSP s B ok v, BT v I 384 SR b 3 1) — 3K
P, %R GOE AR e . G bR
4.4 IRBAHMIRSURIEIE X 51

?ﬂ?‘ﬂﬁiﬂiﬁﬁd’ﬁ%ﬁwﬁﬁﬁ Bl BRAEAEAN 7 7 18] 185 3L, 07 348t V8 S 2% B 07 6 ] JEAT T b e Ak B R B
VE B — FR 7 N 3] TR AR R0 4 M7 71, FE R EAR R 7 1] (R BB 2R . CTB 30 48w AR B v 1) 77 8 1) < >< F>
<JgE><He><iy>, Bribz 4b, A B H A SR 5 = (6 77 7 i A < BL><2 [A]><Ah><[A><i@><Ji>. X e 17E A i 5
b IS LT R AT, &l 9. 1B 10 FiTow. 4 B TS5 M T

< LC > — < Category > — < Orientation > — Phrase 5)
HME Anchor="5" llierarchy="disjoint" Subsidiary="adjacent"
KEASESH Anchor="AkEASE" Hierarchy="contain" Subsidiary="in" (— abovel £ { B .
94571 (B99) Anchor="53" Hierarchy="disjoint" Subsidiary="nearby"
nullE EHR(BBH) Anchor="241" Hierarchy="contain" Subsidiary="sectional" ;
Locati B.E Anchor="B4" Hierarchy="disjoint" Subsidiary="adjacent"
oc - WEF e Anchor="faF" Hierarchy="contain" Subsidiary="from" . . . .
Esil] ,L{\u?/m |— surface| %@ AEE Anchor="B&" Hierarchy="disjoint" Subsidiary="attached"
above|l b —— i&R(¥:M) Anchor="35" Hierarchy="disjoint" Subsidiary="attached"
e ’ BORL(R) Anchor="5" Hierarchy="contain’ Subsidia
I middle|#idl —— % Anchor: Hierarchy="contain" Subsidiary="sectional"
S‘ngw{gng ! v Locating (ARSTE)%EH E Anchor="2% " Hierarchy="disjoint" Subsidiary="adjacent"
R 17 52 F7 2 47 during|#eiel —— XR#BEh Anchor="§" Hierarchy="contain" Subsidiary= et s for s g PRI { . 3 .
1 5 A2 A 2.k Anchor="#22" Hierarchy="disjoint" Subsidiary="attached"
‘:F‘ Bk Anchor="F83" Hierarchy="contain" Subsidiary:
4 E(B97EF) Anchor="fi#%" Hierarchy="disjoint" Subsidiary="attached"
WREYH Anchor="BHEAL" Hierarchy="contain" Subsidiary="among" I— surround|m| { . . ) o
J—— 1RHLE Anchor="{52" Hierarchy="disjoint" Subsidiary="nearby’
AR () Anchor="7=42" Hierarchy="contain" Subsidiary="sectional" .
%k Anchor="£{%" Hierarchy="contain" Subsidiary="in"
SRER Anchor="5E" Hierarchy="disjoint" Subsidiary="with"
B3k E Anchor="§83k" Hierarchy="contain" Subsidiary="at"
EREEP Anchor="% Hierarchy="contain" Subsidiary="in" b~ — null® . . . . .
| duringjusial { ‘B4R £ Anchor="/AB43" Hierarchy="contain" Subsidiary="sectional
#h Anchor="12" Hierarchy="disjoint" Subsidiary="with" .
AL (B9AHT) Anchor= Hierarchy="intersect" Subsidiary="transverse"
— below|F —— REFFMP Anchor="ER4FIF1" Hierarchy="disjoint" Subsidiary="with"
during}iEl —— £iXE Anchor="2i{" Hierarchy="contain" Subsidiary="in"
Localing __ tedm@m — R/ Anchor="R" Hierarchy="disjoint" Subsidiary="nearby"
above|lE — WEEFBEY E Anchor="FHEFIREL" Hierarchy="disjoint" Subsidiary="with"

(E il g4

BIF k Anchor="BIF7" Hierarchy="contain" Subsidiary="in"
null|® <E R E Anchor="A" Hierarchy="contain" Subsidiary="at"
Mk E Anche

#42" Hierarchy="contain" Subsidiar

— ending|kKE —— =+ Anchor-
BAELENR Anchor=

WIS Anchor="H3" Hierarchy="disjoint" Subsidiary="outside"

B4 Hierarchy="mutable" Subsidiary="arriveTo"

erarchy="mutable" Subsidiary="from"

IS | after/5E BFIE Anchor="5f5" Hierarchy="disjoint” Subsidiary="nearby" duringl#Bia SEER Anchor="{E45" Hierarchy="contain" Subsidiary="in"
3B%/E Anchor="i#%" Hierarchy="intersect" Subsidiary="reachTo" _Hi??“,‘e" "grE‘ before[fili —— =R Anchor="X#ia)" Hierarchy="intersect" Subsidiary="reachTo" Distance="=F"
" " " " TTE]: b
RIS Anch Hierarchy="mutable” Subsidiary="across after|SE —— MIFESK Anchor="F1L" Hierarchy="intersect" Subsidiary="reachTo" Distance="4F 5"

FRAVB Anchor="FFL" Hierarchy="contain" Subsidiary="at"

jerarchy="contain" Subsidiary="at"
it — nguu\ung null [
i ] 5 )38 NS4RS Anchor="S=4" Hierarchy="mutable" Subsidiary="inarriveTo"

L nulll® —— =/ Anchor="#)="

" Hierarchy="disjoint" Subsidiary="outside"

B9 CTB #dlE Ak s i 5 AN 5 AL RS X5 Hr

S1"] Hierarchy="disjoint" Subsidiary="outside"

ARSI ZIE Anchor=["

) surround|Bl —— PITE Anchor="XZ#:" Hierarchy="disjoint" Subsidiary="nearby" L(Mu“:{ — petween|2 {
g"w B Anchor="4i" Hierarchy="contain" Subsidiary="in" 2 [ v 2 4 B2 Anchor="7iMAERE" Hierarchy="intersect" Subsidiary="boundary"
nulllE { MREE Anchor="A=" Hierarchy="mutable" Subsidiary="from" Z|'ﬂ Sequemmg between|2/8 —— WFEBETZIE Anchor=["t#4F"," EFA"] Hierarchy="disjoint" Subsidiary="outside’
BEFE Anchor="FF" Hierarchy="mutable" Subsidiary="arriveTo" g during|#§iel —— —MAZIE Anchor="—"A" Hierarchy="contain" Subsidiary="in"
—— during|#iill —— SE=FE Anchor="$/E=4" Hierarchy="contain" Subsidiary=' —— between| 2/ ="EIR" Hierarchy="disjoint" Subsidiary="outside"
between|2idl —— SREIRBIIE Anchor=["£Hi1""t#1"] Hierarchy="disjoint" Subsidiary="outside"
nUllE —— &MU Anchor="4 475" Hierarchy="contain" Subsidiary="in" AUl —— W Anchor="1L" Hierarchy="contain” Subsidiar

outer|BSNE —— ZEBISH Anchor="%8" Hierarchy="disjoint" Subsidiary="segmented" flank|NE W Anchor="L" Hierarchy="disjoint" Subsidiary="attached"

Locating
23 1) 5 B 4R nullE { SRBURS Anchor="{RBiX" Hierarchy="disjoint" Subsidiary="except rﬂ
FEYb Anchor="3zAH5" Hierarchy="disjoint" Subsidiary="outside" Distance="F 2"

"EIA"] Hierarchy="intersect" Subsidiary="overlap"

between| i@l —— =EHEAIE Anchor=["=,

during|#8isl —— .48 Anchor="+A%" Hierarchy="contain" Subsidiary="in"

="" Hierarchy="disjoint" Subsidiary="except" —— between|2isl — FEIERTIE Anchor="FEEA" Hierarchy="disjoint" Subsidiary="outside"
— null® —— #3MES Anchor="1EXHE" Hierarchy="disjoint" Subsidiary="except" N . N .
ST Hierarchy="intersect" Subsidiary="reachTo'
Locaung below] { ZEE Anch ierarchy="disjoint" Subsidiar §

" DSl e B E Anchor="" Hierarchy="contain" Subsidiary="n # after|SH —— R Anchor="SI{E" Hierarchy="intersect" Subsidiary="reachTo
SLquLn ng . . . . .
T ] e BT SnIneIRS — SRR Anchor="AH" ierarchy="contain” Subsiciry="inscribed” —— after|5E —— BRI Anchor="$ 8" Hierarchy="intersect" Subsidiary="reachTo'

/L

K10 BRI 9 s g s fnia BLAR, AR E?&éﬂl%%**ﬁ) IR e ¥ 5 AT A ] BEAARTE S A

15 SCR R 7 AR B RAE AT 082 2 T HAh U7 (i, ZEARIESA 2007 Mk B9 & . i< B>
G X Br<above>AR LAME AT AR IR #0388 H1 58 pod Jo] BB A TA) P Bl ml 4%, <JE>1E B Z0E L FR<Outside>
AN ] BB TRl AT PRI i R BRI A B B A DL 5, B RY E  [F) — 7 R A R 58 B R BT 1A

REJIHRH T HhAR.

T SCER B 7 LR R — B, R AN Z B A X, i 8 . BT A b

B n<if>AXAE R (8] 32 38 A <at>FI<ArriveTo>PIFlR 5 X, iX B<ArriveTo>ik & <at>H) BN SRR I 5L, <RK>
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TUIAE 15 S AN R Bk A () R Py — B ) B AN (8] B 7, <te>BAE SO R T, Anide 8 02 <h>Bg
<except> I “BR i m 2 Ah " Fl<Outside> ) “BH 4l B — B B RO AL & W Fh A SCak, HAthiE X in<Segmented>F)
il AU T A RO, T SCR R B 22 B0 A BV SO, AN D B R U 4. TR AR AR R DL SR Sy
v i A2 PGS H 3 SRR 0 T 1] e — T AR 5, RS ORIR AR IR AE . Y 5AR T — B, SRR ANE L5y
Mraesi.

BT AR SN ], AR TR SCRIB AL 2808 SUIE, 2 HIE<PA>FI< >1EAE TR 5 A0 . an<je]>
FH<z [8]>#f 3 2R R <between>B<during>11 7 X, £ 7) A M FR A ; (H2<> H B & &, & 0] DLERR
“TEFMT BRI <flank>5F. <J5>. <PLJE>FI<Z JG>TETR o & S EHAHUT, (H2 )5 P AR L, <2 J5>% RIn i
[B) B 5| A e Al A A B IR 7, BniA A <Adjacent>; <UAJE >N FE I [8)3Z 4 b 28 B < AN B A] 0 58 IR f e
&), #7iF <ReachTo>. &t % IXFE (117 L 75 ZEFC T AL BE, SCVEA [R5 I, YRR A T 450 B AR FEAN ), B
FAINITE 72 e, FEBR AR o 235 Xk

FAb, 5 7 ALIRE AR —, (A AFAE — 8 5 R . 19 an<)i$> 2 B AR 2 s I 1) B R 22 BS54 A,
JEE AR EY MR T 5B, AREiE X 9<contain><in>, £ B 8 4/ MUNG & 1T 55, FRiE 1 UH<Disjoint><Adjacent>.,
XA B X )

5 X I

ARSCHIEREE B AR 3 AN ).

H—, ARSCRR R NARE RO 22 T R SOCHE R S B RE XA I 1552 AR EARE L Zbr e R I anfr?

5 IERTARE SR AT LoRA TR, MR S50 B v LIBUS AL R BRI S H0E B St s 5m?

B =, RO Z A I RV RS v S8 % 2 S B A S B AN R B ey o i e 288 A R
TR RINE L2

551 A T SRS v A, DL SCUNT BT SE S i IR R B 5.2 I R IR SR 45 FORE R
P I 1) AT AR Y. 58 5.3 W X EHR ILBIEEAT 24T, 45 T Re AL Ak 1),

51 LWRE

BT ACSCHR IO RR A RAGEE BB CTB Hd 4 1Y (5 1600 2 FEA%) FIA R H R HE 4 17 (o
4690 A, KH glm3-6b HAHEAT S8, N R AMEEEELIR 8RR, %1 12:3:7 IHLEIRIIIZRE . RiFsE
RS, CTBS BBV, X4yl 7:1:1.

IEE S 1A, SRS R R IH B, AT ar BITE AN A F R = R4 AT T Few-shot Al
LoRA Ui SE5, MEEAR M RE VPG VS TERT 25 18 4815 LA AT 55 RIS F 1k, B 2 ILHEAR FHE 4 RiY R
BRLIN 25 B 41 ST R JT I RBUR. NRIZ SR 2 A ial /R, 73 00X AN B SR 1E 2 S 8ALE N ET T R0R sE5,
BARSHRENE S Pin, G—REMGERER/INA 8. SN 256 RS HCH 6000, LAFH LLE A F S5
o BRI 25k BRI, I L R B B R S B A RIS 3 AN A, SR o R v 28 1 R T A U
P, BB T WA VN TR bR, BB Distance J& AN —BUHETNE (myA). FUA briE I8 14 78 4 0 #E i 22
(AbsA); 73 4MEE 2 N SRITUE M B BT P AR, BT X A . BB R A AN R R A
HEFIZE (LCA. CatA Al AncA %5), UL ZEMIB . W [RIZ A 5] B ARG ANBA H G172 —BHERE (LocA.
SeqA 1 SpeA), LA 5 BRI X iZ TG HH AN [l 2538 48 28 Y I BURRAR I (FR e UL 6, T 2 R TE A 45 H Ik LA
W IR AE H).

# 5 LoRA WMIAMSSHEE

S 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




14 BB AR R B B )

®6 IHtiTER

Symbol Name Explanation

myA Accuracy Except Distance LEA VAR IR, R Distancesh— Al
AbsA Absolute Accuracy SEEVEHITRIR, B — BRI
LCA LC’s Accuracy LCis A #Ef 2

CatA Category’s Accuracy I 2 B AR T 73 KRR 2
AncA Anchor’s Accuracy it R HERF 2R

HieA Hierarchy’s Accuracy JERAE R R SUE %
SubA Subsidiary’s Accuracy JERAE R N RUE %
OriA Orientation’s Accuracy Ty b de m HER F

DisA Distance’s Accuracy BE B HETR R

LocA Locating’s Accuracy A %of 2% ()38 8 14 56 4 — BUAE R 2
SeqA Sequencing’s Accuracy A Xof I )32 %8 14 56 4 — BUAE R 2
SpeA Specifying’s Accuracy AVEE X 5| BB R 1 58 4 — BUER 2

52 SLWERTEENH
F7RE 8 BT AR HIREIEEA CTB HE4E LT Few-shot, LA R A FESHUEH 53T LoRA 1
WG HIEE . et g Ryt i, 2 T iZhn i SR A3 AT 0, A B TR A B AR 2= B 4815 AT Re 1, 24~ B IR bR
WER R AT LIk 3] 85% LA b, K5 4 — SUEM R (AbsA) I 70%. £ N R HIREE4E F R %S TN 2E-5,
alpha A4 512, dropout 24 0.05 (414 3), LK YIZ AP EE] 10000 D43 B 5256 245 Fd 0 3%, BEARHER R R 70%,
X FWZARE R R 0] UL S PR I 25 2B 40 AT AT AT 45 TR K.
#7 ARHREAEESELILEE R (%)

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 90.93 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 8779  90.67 8535 8936 98.08 51.02 7896 64.63 69.49  69.14
4 9721 9138 8632 8841 8092 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 6835

3% 9826 9468 87.62 9146 85838 89.97 9826 5306 7896 6569  70.18  69.83
VE: EUE RS TE A S8 & (R 839 h U K e s SUE

# 8 CTBHIBLSLImE 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

N HIRBELE I, 242 513K 2E-5, alpha {84 512, dropout A 0.05 (414 3) I, #i BRI F 47, Hse4—
BHAERZ (AbsA) H23T 70%, Hfi IR EETT (AncA) MITTALIRAIBE ST (OriA) W R T HALA & HE 2 R T
HA 3 AL dropout 2 0.1, HEREEN HH I R %, W1 WLid /i) dropout {8 FR il T #5284 ik 58 7). {5 Fl B B o 2
IR (WA 5 RN 15E-6, HE 6 N 23E-6), HERR Y] B FRAK, 388 2B-5 R & & AAE 502 ST RN,
SR A 1 M4 1 alpha [ 5FS U BUR, RORMXT B E. AR R NG CTB IR £+, JEFN



F ooy S @ @) 1599 64 B SEHHIE ST 15

2E-5, alpha {4 128, dropout 4 0.05 (RIZHG 4) B, BERIR I e b, HoA 5. B2 B RSB RJ7  48 1l v i %2 5
N HIREARAE B KB, S5 A T RE T DUE TINS5 456 5 Tda i, 2 ft a3 R/~
8. BRZHUN 256, A ECN 6000, B IS HOL R B B % 2] % 2E-5, alpha fH ¥ 512, dropout 4 0.05
(A 3).

MELFE 8 th BATTRR VG B MEAERG R, Horh 5 A7id] (LCA). I 284K (CatA). ZRAE LR K (HieA)-
JrRi4G1E) (OriA) MIEE B (DisA) HIVERHFRLE 90% UL, EHAE R/ (SubA) KA 15 (AncA) HIHER F LT
90%. i Z B H &y, I 12 B0 M O VE A 28 B v (SeqA T3 80%), 51 HHIZ AR HR (SpeA HEIE 66%), 1M 45 A%
HHERZ (LocA) FAK, TF 50% A7 Bt n] WL, R J5 0017 J& M (LCA) i 25 1B 4815 ISR (CatA) (1 fUsk
FEARSS B vmn, X2 AE F T2 30/ (SubA) IR 08 55, TMifE 22 A Bk B RBUR AR, X0 R8T A vESdE
R B AR B b AR B RBEE T S H 16.6%, CTB 111 10.8%, FEA RN L SFER LIER %35
(BB AT S, BNz I8 4R (bR TERL AT B B T et il .

53 fRIREAFISHR
R 7F b B R 5T i SO A7 TE 2 A R, 38 9 JRIL T 15 SUor AT I 4= g

O IR Lo R L4

# Example Summary

1 BB <at>/<nearby>/<ReachTo> misclassified as <Outside>
2 (M) H <from> misclassified as <at>/<in>

3 BRI Incorrect classification of <Attached> as <Inscribed>
4 BIEHT Unrecognized orientation <below>

5 &4 Ak Localizer positioning error, identified as <UL k>

6 AH L[] Anchor positioning error, identified as <fH H.>

SHE g L AR LT R SO R, B VRIE E A R AU R AR, LT AHEAE S (B 1/3), B0
FRERIE SC (9 2). 2E4] 1, FAE<BUONIRBL L JE>H 5 AL 2 <Ja>, i SR F A< R B LT >, I @R
fe<sequencing>, /2 A AT 2 KIS N<Disjoint>, J7 firfi 7] Z<after>, BEALERRENS A 7325 (2 HEQAEATE A
/N A <nearby>Bi<ReachTo>, MBI I~ SCH [A0 RN f 198 &R, <ReachTo>R A i X <H MixFfFLUE>,
<nearby>FR 1k if X <ZF M Z G A A>, HB LR 1% 5 FE I <Outside> (W AU S8 )5 8 ) A3 58+ = HE 1)
WX 2 R BB E RN E NI 258 4R A5, 2 RAE TR AR A <mutable>, 8 SCHE SRR =, 15574
] DAY A IR ) 2 18] 38 4 P A AR AL S /N < from><Arrive To>Hl<across>, {E X ZALAGI ) 5 B 3B #<specifying>F] 42
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