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ABSTRACT

Driven by the digital transformation of enterprises, there has been an explosive
growth in various types of Visually-rich Documents such as invoices, receipts, logis-
tics orders, and aircraft parameter documents. There is a significant demand across
industries for the automated processing of these documents. Despite certain differ-
ences among document resources of various types, considering that documents in the
same or similar domains often share similarities and commonalities in layout and for-
mat, the development of efficient knowledge transfer methods can effectively apply
existing document understanding models to the information extraction tasks of new
types of documents. This approach can not only reduce development costs but also
provide important technical support. This paper is dedicated to exploring and studying
knowledge transfer methods in the task of information extraction from Visually-rich
Documents, and has achieved the following results:

(1) Research on Relation Extraction from Visually-rich Documents Based on
Cross-Granularity Representation Learning:

Despite the fact that semantic entities in Visually-Rich Documents are predom-
inantly presented at a coarse-grained level, such as phrases, text boxes, and image
blocks, the pre-trained language models designed for information extraction tasks in
such documents have been primarily concerned with semantic units at the fine-grained
token level, thereby overlooking the coarser-grained text box units. This research tack-
les the aforementioned problem by leveraging fine-grained pre-trained language mod-
els as a foundation to investigate the transference of the rich information available at
the fine-grained level to the coarse-grained semantic entities. A graph neural network
with a local attention mechanism is constructed for modeling the coarse-grained units,
which enhances the fine-grained language models’ ability to capture the semantic in-

formation at a coarser granularity. Through learning across multiple granularities and
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tasks, the proposed approach has demonstrated superior performance on publicly avail-
able datasets.

(2) Research on Relation Extraction from Visually-rich Documents Based on
Cross-Class Meta-Learning: The meta-learning approach for cross-class relation ex-
traction is aimed at low-resource scenarios, with the goal of relying on a small number
of samples to extract new key-value entities and the relationships between them. The
specific work is as follows: First, this study, for the first time, proposes a solution to
the few-shot learning problem in the field of visual-rich document relation extraction.
To promote further research in this field, we have innovatively constructed two new
benchmark datasets specifically for few-shot learning scenarios. Second, this research
proposes a novel variational approach that not only integrates spatial prior knowledge
but also ensures the robustness of class-agnostic features, thereby reducing the variance
of prototype representation. Third, our proposed approach achieves optimal perfor-
mance in the few-shot visual-rich document relation extraction task and is extensively
evaluated on the constructed datasets to prove its effectiveness.

(3) Research on Table Question Answering from Visually-rich Documents
Based on Cross-Model Knowledge Embedding: The development of Large Lan-
guage Models (LLMs) has made it possible to interact with tabular data through natu-
ral language input. However, existing models still struggle with understanding tables
within documents, and their accuracy is not high. This study is dedicated to the under-
standing of tables in Visually-rich Documents. By leveraging the table comprehension
capabilities of existing table parsing models and an intermediate XML language, the
research explores the ability of LL.Ms to understand complex tables by injecting table
knowledge into LLM inputs in the form of XML code. However, due to limited research
time, an in-depth study of the table comprehension capabilities of smaller models and

the part concerning table operation instructions has not yet been conducted.

Keywords: Visually-rich document; knowledge transfer; meta learning; graph neural

network; relation extraction; table recognition
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224 FBFIWEIOXRAR K EES

WAE Rz, EReE ) H TGS — ek, 18 ot SUead B ), R
UIARLRE A — > 2 )RR ST A% 3 75— 4, JCHORAE U 2 7 4
KA T o HUGR IR M, BN S5 o B A AR Al SR H AR 55 19
AR WA, WSO T R AL RN, AR A R A
TRIRCR B MU R SRR 1 AL

A A 2T %L HARE TR R W i otis ) — A g FiR - AT )
— AU IAL S HIROR , BEIMR TR 7~ BT S M RE R . Bk
Bl REIRHIWTIE, EE BT A N RS LR S P AR A RIS A
555 HARGUAT IR AR, R LB AS 2 H AR, DA SR H 7320
HERE ™ . RS ) MRSy ) AT BE AR R AT ST SR B A T AR Y
BL, A REIA BT N RRESHESTE A, BRI MRS
PIE SRS MR IERS 2 I Rt D REAR 2 ] | B ] S M DA &
G arAbeE S M A B T SR R TR S ) PR RERITRCR

A2 TR 2 A SIERA T Z R o ZETH AL e, I A%27 > W] DA
AT BB BRI 7 BISEAE 55 o lad (8 AE R ARt A B3I
SRR, ] DAERAE BRI 55 ERRAS AR PERE . AR H AR AL HRA
e, ERAE ST R AR AR, BIANTEN RO, MLEs B & R 55
fL55H . BAh, TRz I g I FiES R HERR RS BB
b

WE2.1087R, W3PS =FA AN ER =D TR, P RRLEE t
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N2, MM R R R E M EIIT 25525, 2 RG] LA
SeTHRIE & SCRAEA B A T i e AR B RE . A28 DU BT I A% 2 T A%
Sk, RIS, W ARG AFZEHIREIS, W2
BESHA I IR, Sl I R 25 R R AL, AR TR R K AR AR i B
P, FRETMIUSEE SORTEAR REA S T R R AU RE . SR, XA
Mo AR, IRAGGE R AR BIE AL, & — R iz by fe o2~ &
SC, PN BRI MAMET 2 R G0, SRR A% R BB R Ay i i) XML
REAACH , PA—F i A B AR A S s TR 2GRS £ R A v o X BB, X
AE SOAETXRAWIE, e R T REZ bR

26



IR A2 8 5

Hu

F=EF ETENERTIEINNRE
A5

XK F

3.1 TR

C A A R RO 2 RS TN 20 75 B BAE LA & SOR BEARAT 55 P R B
@, R BRI R R B T 2 A AR AL (NLP) AT
FALSE (CV) BEAL, FFE T 40 0 B RSN 5F 29 R 2% o BOR 1745 58 &
I Z BRI A SCRZR o (HOX SRR AR AR p T SR AL token BATT, i
AN EARAT token I SCRE R o X RMBIA 3 BB XE LAMKERLBE T8 SCSE {4
WA, AL TE NS . SORE. R IRSERURIEEZ ) (bounding box 21331
AT LR I3RS, BRI EARETE SRR (bounding box) 2151
A SELAS S, X AT R Ml U B R AR B R A B i TR TS R
HIRITRAERS , A T A RE R X PIARRLEE I H SATE =BGl T 2 L5552

HOSYIEIEE (Freight Booking Instruction)

$EiEA Shipper [ JOB NO.(TES[S/O NO.

DONATRANS (XIAMEN) LOGISTICS CO...LTD SHIPPING ORDER
ADD:UNIT 05X,8/F, XIAMEN INTERNATIONAL Effective from 19/Aug/2014

SHIPPING CENTER ID,NO.97 XIANGYU ROAD XIAMEN | DONATRANS (XIAMEN)

AREA OF CHINA(FUJAN) PILOT FREE TRADE ZONE LOGISTICS CO.LTD
CONSIGNEE (U8 A )
PAM CARGO INTERNATIONAL COMPANY LIMITED |[BRERA : XXXX
Room 402-403, Citilight Tower, 45 Vo Thi Sau St
Dakao Ward, Dist.1, Hochiminh City, Vietnam, Tel: |BXZE 53 : XXXX
+84 28 38200986 TAX ID: 0312655097

o . £ FEEWeight 3 Size

<«

) 71 % 760 KGS 55 CBM
t Port
D S—

Visual + Spatial + Text ‘
L J
T

Multimodal
Key

%ELSH Port of Loading £38 (Shanghai) = (XNing )
rhigE Transit Port % (bo)

v" OCR + Serialization
v Information Extraction

B 3.1 GRS T BN AR A AT 5 AR Al A DR 2

g R Bt SR T 5 B, SCAS IR B
HEUE R ST BB B AR SCAS TR AT BE, B 6547 R 51 (OCR ) BEARSRX SCAY
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DEATHAL PR, JR 50t SCAHERIH A A SCA B, B SCAHEG U > bounding
box, HAKMNEZ. 2%, X CAHE bounding box 1y E-f5 B, position 5 A
B text ——XF R, SCAH BB BR 2 52 kT B S sE . BiS (S
ST B L TR U E R BB N A, B ORI SUAR B, HTHHEY
S SCA A P ISR 2 [ G FR o ORI, M EMR B SCAR I s S
AFHI AT RE & EUR A RIS [F BRI Z K. 8 T e —Bs, Rl
FE SRS GBI A SCARAE, 5 SO It [ SR 1 R A
BFFEN B DSBS FE R T 2RI R ) BRI, (HIX TR SR
P OCR figp s i thh Y SCA Fr BE ST SIS A A BRI 2R 2Z TR X 5%
Frpt—2 it

at

—
Al J:;ﬁ;[ﬁm;ﬁﬁl!ﬁi}il “text": "SHIPPER’/S NAME AND ADDRESS(E&EAZhE)",
5 shanghai will-top logistics co_td "position": [
46.987998962402344,
159.27993774414062,
327.1878356933594,
BEARESR
TEL PAXI(021-55150687) . 176.016845703125
vidv: 2,
“label: "RBA",
"match_type": “[PLEJgkey"

-~

“text": "SUZHOU DEMAN ELEVATOR CO.[ [LTD.",
“position™: [

46.987998962402344,
1xacHC 177.24002075195312,
294.84088134765625,
v BT 193.9769287109375
1,
vid": 3,
“label": “&¥EA-value”,
"match_type": "FsUTER"

-

“text": "ADD:",
CLEE 206P T 0GP T 40HQ 01 MBLNO %S "position”: [
46.987998962402344,
193.53953552246094,
PECIAL INSTRUCT CLOSING DATE AND TIMERE /A 76.78820568582286,
LOSING DATE AND TIME @A ja] SPECIAL (HHEX) ] 208.42788696289062
BINGNATURE ( BREEF) tidv: o4,
"label": "R¥EA-value",
“match_type": “-FeBUCE"
¥,

B 32 JRinsoE g Shr R (G

CLIE:  VESO  AF(ZE) o HBILNOS®E

BT EIRBFTEREE , FESCAR TR BL, AFFFEElE 15 G OCR SR SCA
HERHES I > AN LR DR, SHAE S A P O AR R B4 20 B 54+ o E A S
W B, HIBR AR BNZE SR AN RE SR EE (5 R, An3.35
A, AR EA O ZRE SRS 2 token 78 (41KLEE) 1A% %) bounding
box &7 (HLKLEE) FFHHATRSRIBERY T, BT R, K S0R g —A3C
ZHE bounding box LA B H Y —AN GO SR EA TR R M AT .l T YRR
FUNSD. SEAB il XFUND AJF a4 EEATHY) 2 568 DA S I Al Sk g, i)
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Bk 7 BT T IR A R

token-level information bbox-level information
Source Domain Target Domain

date

june june 21, 1985
21 5

1995

Representation Transfer
i Strategy

3.3 HHIERE NS

Representation

3.2 MxXIIME

% F AU AL B SCRY BT 55 19— LA SCRY B T/ 5T B —
AR RE LB H AR, X SR SR T SCAR I A T R iy
o BT SR 7 ST U 251 S B A B S, B4 BERT™ , XLM-
™, InfoXLM"™' . RBERT"" 3@t -5 (75 BRI A B 0011 25 01 5 i
HRHET X AU S, BRMESAFTR, 7 HARSL O B 5 Ik
SRR (Bt S A #), HEAFIXEESLARRI(E B R A S| BERT BiUH, i1
1T DA S FU ARSI TR 7R R 25 58 R AN A PR

(ERAE NI, X407 P 400 T 10 SR LS i L2 T token 200k
(FRAS] . B35 T SORY TUT A SCAHE LR A B, VP S BT il il & e
R PR GE SCS R BT R G R R S . B TR R 2 A b PR T RS
WAL AT 45 RIS T BT, Mok B2 i BT Je4E b T8 71 GNN SR il
SCRSSE R BRI i SCRY BB ). (E ST MR M i 0y vk h T,
25 [ 2% AR SCR 5 5 B o 83255 (bounding box ) MEATHURLIE . ]
15 AL, MR REAS PRAR SCRY TR =) GraphIE™ (i F] Pl St gk Jm ik An &
LASERE . PR 4 AT DA &1 ) 2 1A TE IR TUAR A 1 B ELT ) AT
7, TR P R A AT S A R . S e ORI, PICK™ s

RoBERTa
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ected Fully-conne

+ activation

+ iv
‘000000 LXTIXYX)

FuIIy-connectedt
+activation / \ Average / '\H Average

cted

[

5
8
Y
[=4
o

3»

Ho H; H; Hy m

3 =)

. —_—

o ——- L . -

: Softmax
BERT

Fully-connected
=
o [E3EEY JEMES JESESEN| [E*YENEY

\_'_I

3.4 RBERTPU At 44y
RIS s 2 (RIS, B AR B S8, 25 Bk TAEIR &
BP0 T VR 0 3 9 45 ) A X SR [ P 96 R SRR,
FI— A KBTI PN SR 2 R ALK R
TESHTBFTE T, SRS 3 75 BLAEHEAT OCR 14, AT 15 0 SO AR B
FISCAKE R (L8, 9K J5H5 SCAME J HoAh R P 28452 18 OCR AT IR BRI BT A
B, BRI, SERE SO EEORTR, ZEHR A SORGE RN RE AL SRR < M ZEF)
E”ﬁ“MLﬂT”%W?HWO%&Wﬁﬁﬁ%mmﬁﬁﬁﬁiﬁmﬁﬁﬁ
BT . G, A TN AR A . N SR RF RSO . B, A
THERBSZ SRS EHEFF IR A, BFE A PR T —Fh 2 RS 2
XYLayoutLM"™" —FhlisR A XY Cut 2585, 1 hHERE SCAHE DA 806 B0 R 152
WG BB s, AT H I BEBMERE . T Doctrack™ 238 1 A BRBH AR
PR B SOR S A, AR T AR . 325 B TAERY
JE K, ASBIFSEHRE HHTH 1 96 RHHUT 55 10 B SR AR (E B, SRR o6 A SE
ke T BN 51 e i S
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3.3 EFENX

AREET LT MBS 5 P AL & SO G SR I HLHE R SR ¢ ARl
T HR R E A SRE S AR T R4 FARTE S AL PR A Y S AL, %
F AU R S SR O R M Se AR R (3.1, BEFMES 2 “3bt
W5 BT BEEGESR), PSR SRR B (E 5 A Al R BN SR N AR
ATE R Z A R AR o

Wep BERTDARE LR 4558 — DL E SO D M4l LRk B =
{er e, e}, RAEF BT —4EXR R = {ri,r2... .m0}, HidE
ANRE T B EAR e MI—AMEIEAR e, 41K, FRIIBE SR SEIEAM IR

3.4 RHAE
3.41 EE{RIEZR

WNE3.SFR,, AW AR 2 2 =AM (1) AR
PR AR SORSRY 32 7 X T SCR AR 22 BB, ABCBR 1 IR 358 W7
HHERR, X EHES R P SIARRIR > B AT o AELH A IR, M
WA TG . (2) 2 (B5) KLEEIRIMZ ML Ee: BT e A i 2 M 451
ORI Y R B Z TR TER, PAKH AT F2i R AT Transformer
AL A8 SO TN A 2R m e 0 St o BN {5 S AR T AR X DA~ ) SO o
RIEETCER AR BRI, ABIERIT T token A 2 fY) #2225 A T 24 1T token 5%
IRIT PR AT token HYBHEG LR, $th T token KIEERYJRiERE /75 )T bounding
box FLEE I FA 22 250047 K AT <P RS A P4, il 0% HE R L, &
AN R R S SRl i P L, JEIHE 2 key AT value SEECTY 2 )R 6L
ACH., RERGRTT R B2 MRS, (3) KRR BT ]
WK EG, BB AW EA S L B SR Z AR B AAE R R . 1R
AL, ATRARE R RIMAVE R — o0 K55, H6H 08 XUk .

3.42 MANEHSFEZESF (Adding Special Tokens)

(1) Bt R e 5k
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Relation Classifier ’ ’ @@ @ @

Blafflne Attennon Classmer

..... bbozx; ‘ bbox; 2 ‘ bbox; i1 ‘ bboz;. 3

..... token; tokens tokens |tokeny tokens tokengtoken; token, tokens tokens

‘ CLS ‘ ..... w; | tokeny ‘t kens | tokens | w; wii1| tokeny | tokens | tokeng | token; |wiiiwii2| tokeng | tokeng |tokenig | ... ‘
[ XLM-RoBERTalLayoutXLM |
‘ ...... ‘ w; |Port of Loading -3 w; w1 Transit Port R Wit1 Witd Weight ‘ 760KGS  |lwita = e ‘
‘ ------ ‘ pi POS; ‘ POS;ya pi pit1| POSi POS;i3  piy1piv2l  POSi4 POSiy5s  |piya| o ‘
Adding Special Tokens [ Order Corrector & Insertor ]
Text Info ‘ Port of Loading|  Transit Port L& ‘ x4 ‘ Weight ‘ 760KGS ‘ ...... ‘
Layout Info ‘ ...... ‘ POS; ‘ POS;: | POSis | POSys | POSi: | POSis | .o ‘

B35 B TRy

FEXTEUSCA AT % RAPUTS5 i, RBERT A H AR S 42 A4 AR5k

(O AMRAT, FHRI AT DA B, B ARSE IR FR HEAT 96 A, 32 B FhT YR B 4
FIRETR S T % A SS IR PIAE AR TAF, kBRI X RStk
FETEH P BRI 5 HRT S L. — AN IE A B T ASE B — 5,
T T SR X RS B ERE E RS A2 LR, T2
AT PAFEAM R X — 5 . 0T B 12 S B SC R AME SR SR D, SR
GRS, FEAIEUE B S e A Smrgew . mE3sSR, &
— AN JEIRI SCAHERT I () 3CAR B2 “Port of Loading”, PR U H <34
T AR AL (SRR, Mg < b m CTi —RE, B
A BRI R 3 EETE S AR TR KAy o 33— 18 5 T JR s L A S 1 ]
K AEREISEI AT AR ok BETRCAN M, R TR B S I 3
YRR, FRAIERT R X TE B2 L B 5. ELA BB 51
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Algorithm 1 J] 7T 5 U SORY R3320 7 I E SR A

Input: OCR 515 4G bbox 751 B, HAFA bbox HSTABLN text, SUAME J 23 [0 A HR: (21, y1, 22, y2) ,
KN M

Output: £ 1E 51 5 BT 551 B

1: Wb AE—> bbox [y flag==0, & X — NI buffer, FRRIFAOIE KRN —H bbox, FE X
—A~ bbox A G HRFFH T ZHEITH bbox, & XL —4> ¢ HRMAFFL I bbox Ll LA HIAF 4

B 6 RARTY >flag==0 77 &AW ZH
2: for each bbox in B do
3: if flag == 0 then
4. if M (text) is O then
5: B4 bbox AR G, H¥f flag i 1 > % bbox Z3tE SR B EFET “RAME
6: else
7. K247 bbox JAZ buf fer /1, bbox 1 flag Bk 1,buf fer ) c=M (text) > % bbox £ it
BXERNGERNET “ALEXR” XA, iThc
8: for each bbox in B do
: if flag == 0 then
10: if M (text) is ¢ then
11: if c ET LT %% then
12: flag==1, ¥ bbox, buffer, G HE AL Algorithm 2 HibFH
13: else
14: flag == 1, ¥ bbox, buffer, G #fEAL Algorithm 3 Hi4bFH
15: end if
16: end if
17: end if
18: end for
19: end if
20: end if
21: end for

Hif) 41> bounding box (J5THIfR] 51 bbox) T EARIC flag, Hh T G HE
Fro FERFITA R KRR =R — g AT MR KRR R
e AN FAWETTRR; RE—MEB Ot KRKK
A KF . MRIEEEAS bbox (YTE SRR, FIKFER A B2 /i KRB E BT RARE
WA KRR WRRLEA KRR, MBER2FTR, R0 KRR B E SRR
[ bbox HAE; WIRE ETFRAR, WRIR3FR, FRRA LT KRN R LA
WY bbox B HE. WEREAT XFR, WEBMBAZIEHRFSIY . HEE2IH R
TEZLHER Y bbox (IS G WURAIE JG R B 51 B, .

W, BT A KRR IARTE Y2 () S B AR AR B, A%
BEIe o KA PRI BT . B, SRl “RERis” J5, AN AR
PPl DAIE )y “ Bifg”, AR P
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Algorithm 2 /=44 X R 47 B
Input: bbox, ZX buffer, FpXEH ¢, CHEFH bbox ££45 G
Output: B J5H) buf fer #1 G

1: if c is x then

2: T8 buffer AT bbox WY z1 Ml z2 WFHE avg_ziavg_ze, 15§ F|overlap =
(avg_z2 — 1) / (X2 — avg_z1) * 100

3: if overlap > o, then

4: 24 HTHY bbox A buf fer

S: else

6: U HIY buf fer PIYITA bbox (1) flag=1, HHFFENTHAZ G F

7: end if

8: else

9:  REMH] buf fer A bbox (1) flag Bih 1, H HAFBATEBAZ] G, K524 5] bbox FANE] buf fer
i, HffcdChy

10: end if

Algorithm 3 b1/ X &7 A%
Input: bbox, ZHX buffer, FMXIEM ¢, CHIFH bbox F£E G
Output: B J5H) buf fer f1 G
1: if cis y then
22 AFE buffer WA bbox HE) oy oy HFIHME avg_yiavg_ya, 5 Foverlap =
(avg_y2 — y1) / (y2 — avg_y1) = 100

3 if overlap > o, then

4 24 HIHY bbox A buf fer

5 else

6: R HIY buf fer PIYITA bbox (1) flag=1, H HAFENTHAZ G F

7 end if

8: else

9:  FFUHT buf fer I FTAT bbox 1) flag Bk 1, H HAFUATANELAZ] G+, #5241l bbox S E| buf fer

W, H¥F e BCh x
10: end if

(2) WBUIRTEA
TE SRR P B SCAHE 41 B,

B - [bdl,...,bdi,bdi+1,bdi+2,...,bdn] (31)

bd; FTR G @ AHFHE, HATRIE RN POS; = (2}, y;, 27, y7) . XTHRIEG
W EEUT P8 B, BEESCA BRI . XA AT DALEAS 2R AR P~ 52 1R ) 7S
PEfF R, TERER A SR TS M R, AR B 74T w, F#k token
(A R (e R AR S SR A SR (e R 2R By o AnI&I3. 5, XHF B,

B, = ["'7("-}7;7 bd;, bd; o, w;i, wiy1,bdit1, ] (3.2)
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PANERRATIC w; B4 bd; Fl bd; o, AT R{E B =R

pi = (Mln<le7 $7L1+2)7 Min(%'la yi1+2)a Maa:(a:?, x12+2)7 Max(sza yi2+2)) (33)

X TE R G FFIR I 70 B A ) 4B AR bR T DABLIEI A ¢ AR i B SR

3.43 ZREEMHMZAMELZE (Multi-grained Graph Neural Network )

Wz B TAE™ , ASHF9E R H XLM-RoBERTa/LayoutXLM ff: 4 35 4%
S 345 token ZIRERESL MR , LayoutXLM 40574 £ RS (2 B, A6 S04
A SR RIRLSE o TN Z5 7 B , LayoutXLM izt {5248 Rl 2 1) B 2% s S0k 2
SIS R, T R R A R O A R (R
T, 3SR S . KT token ZIRLEER R, thE—ME G = (V. E),
G R EFE B LM%, v, € V Fli € {1,2, .. n}. v; TR CANES
T2 JE AR BT . i I B w BRIR T 5 ORI AU, AR
BRI S PR PR SCARHE 22 PHAIDREJEE B TR R S . SR T AR X AR I S P JEL
A LayoutXLM B8 15 LayoutXLM LT AL B Brod, T4l
SCARKE, SR S SCAE 2 NI AR B BATT (token) 2 [IAKACTH, [R5 1146
%?ﬁwM%%hu,/WWEKSﬁﬁWMW‘”‘WM”QV‘”“W%”
ZIAACH. . X AT L X RS RE I SE AT TR e FURIMBLIE B
JC (token) ¥ v; Fll v; ZIHAI, m1bAFARIHEEH,

0, if distance(v;,v;) > distance(v;, w;)
e; = (3.4)

1, if distance(v;, v;) <= distance(v;,w;)
X RE BAE SCRE AP AY token AIRLRE BRI B, HENIASRES
AMESNYAL A token AHKLEEFRICHESE . XTHIA token AWK EEAIC, )R EHE:
EAPLHI T AR

B0+ Z a;Wh @ ez) (3.5)

i=1
FHorpr Y 2E i h Y B AR RN . by 2 v BARE A A v BT
B. @ FRBILEREIZE. 6 B—MHERE. of RIER N REORITRT A
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§RTA A R ERRBUT R O

o exp(S(VI[Wh; & Why]))
Yy en exp(O(VT[Wh; @ Why)))

(3.6)

Xt bounding box MK A, BARUNK3.3, HeJi) “date:” FI “june 21,
1995” Z [A] {52 H.. UKL PRI HRc W) AR i bbox PN token FRALF-31k
3], SRJERT bbox Z St K UL 4R A 42 M 45 DASE ) IR A RAE. 52
TR TAE" AR, AT T AN i A 4, ABFTHRE T4
K feifi4h (KNN) R SR A M4, il B R R HAR 1Y A
JEHIE T 4RSI SR A BT S T R v AL R A S A 2
PRAOR i, BEIEHOH AT AR R

PV =60 Y W) (3.7)

kENt(M,i,K)
K ARH o OSBRI 2 —. v AREW A Z IO K . Nt(M, i, K) J2 v [ K
SEARRTAE Ao DY 2475 o BRSBTS SERHRLS ¢ MOBZ 205 AT iy
FIART EOHHE DA [ DRSS . W R IER, 6 REOE R, 0D
{5 ) 2 ST R D URIRAR T MR, BRI BAR G 2 2, B USRS L.
1T k B 1 v BB

= exp(é(VT[Wﬁi G? Wﬁk])) (3.8)
> ment €Zp(6(VI[Whi @ Whyy)))

W RV S 2 al SRS R ARSI R G RRZ B 2R B R R e Y
PR WIS HIRIERITIIR, FHESRE R MM 2 T 2 AT 5522 I o, R
15 & A IR PERE -

3.44 XZ4H%FE (Relation Classifier)

BEAh, 3R I A R AT SRR RIARER B, SRR ARG B ik A SR
AN FATEERE A IR AR R AR |
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Horp, by 2SS S token BUHSEAR B — token (IR 1 2T
AR SR AE R 2 )5, 22 BT DA R Z 350 4 1l &
HURBCA T E RGeS AR 23 51 (8 FH 122 J2 IR 2R B 6 AR B
P ERMESE R B AN R 2R -

hEey — F(Whee; + brey) (3.10)
h;}alue — F(WUalueej + bvalue) (311)
Score(i, j) = hfWihY™"e + (hfY & hY"M) W,y (3.12)

PR A S AOBUAT SHEAIL ] AT DA BE G Al AR SRR 2 TR S 3%

3.5 IE
351 HEENE

Sz il XFUND"” | FUNSD™ #1 SEAB" ##¢4. FUNSD %dE4E & —
AT T R S SR R R B A VB . B H AR X S B
PEBNEE AL AR NS . BB S 199 DESEN . SEaWR AR EE, X
e Ok BRI R U, Wiy AR AR XSSO I R RS
BR, P ZERRE, FIHRABE — DIk ER S . FUNSD s n]
MTZMUL5, GRESCRRI . o451 5] (OCR) |« &3[Rl R4 A A S 5k
;. (CRME) % . SEAB e 4515 Tkifaz B ERG A, (5 22 Fh
KF. KRR WA, SR, %, FaREnrEslan k3.2
7o XFUND ¥k & — 2155 R AHMIERERYEE, 8T 7 fARRE
FIRAEAE, I N RFES Falbist TR X EEF AR (ZH) |
HiE (JA) . Pt (ES) . ¥k (FR) . BARANE (IT) . &% (DE) Al
Wi A (PT) . XFUND dindeny H 20 T WA R 215 5 358 T SC
RUPRABE AR, R SR AE AL BEALSE 5 SCRY I 5 M T R BE o AR TS (L TR
B e U RIS, STEBIAT PN G LSk (Bl
“header”. “question”. “answer”. “other” PU/NE X SLHE) IR,
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3.5.2 SERINESHT

L] Adam JEARERIEF TSR, 22205 0.0005, HEEA/NRES 16,
RSP L BEE N 512, dropout ZEUBCEN 0.1, f 0, BeEHN 0.3 KA
BN RARERLEAAZIIL, o WEN 0.5 RAGEPINA KRER ETH
KT

3.5.3 SLIGZER

W3R, GG X RMPOT AR L 85 | ARHIR > 8 AR £ (1)
WL I R4, SEPL T AP RE . XLM-RoBERTa FI InfoXLM 73X H6 454
B FRCRAME, TRERPFINEZ ZRSEE . S HERZ, 75 XLM-RoBERTa
Fl InfoXILM , BIRIA 5 BRI QAHE, (BAEIRINEEIR A A TSR EE 1 22
5525, KAMBPERSGR THRKMER . FHf, LayoutXLM 7 [m i
FSCAS L A JR A A5 B S T SRR RR . SR SRS T RS R, OF
HHR AL TAUUE A LayoutXLM FIZREIAL . YR, BFSE B SE B0 A 28 F 5K
BeAE A A 5 LayoutXLM 3¢ " b [ 0 3P4 5 4 o

3% 3.1 7£ XLM-RoBERTa . InfoXLM' = I LayoutXLM' = A~E:LBR7 | fl 3y i se
5. +ST MERAEFLMIAUELRE_F 3 TH7k 745 (Adding Special Token), +MG {RZ
PSRRI RS, e BN T 2R Z 45 (Multi-grained Graph Neural
Network )

Method Modality SEAB FUNSD ZH JA ES FR IT DE PT
XLM-RoBERTa"" Text 4622 4776 51.05 5801 5295 49.65 53.05 5041 39.82
XLM-RoBERTa+ST Text 4675 4834 51.65 5848 5349 4998 5374 52.14 4031
XLM-RoBERTa+ST+MG Text 4737 4993 5223 60.08 5425 51.07 54.58 5297 42.11
InfoXLM "™ Text 50.11 49.68 52.14 60.00 55.16 49.14 5281 52.62 41.70
InfoXLM+ST Text 50.54  49.89 5342 61.13 5583 5031 54.08 54.12 43.56
InfoXLM+ST+MG Text 5134 5051 5451 61.79 5596 5148 5490 5478 43.87
LayoutXLM " Text+Layout+Vision 67.31 7433  70.73 69.63 6896 63.53 64.15 6551 57.18
LayoutXLM+ST Text+Layout+Vision 67.73  74.81 71.60 69.85 71.21 64.68 68.31 66.36 58.42

LayoutXLM+ST+MG Text+Layout+Vision  68.54 75.54 72,51 7033 72.06 6542 69.18 67.05 59.21

354 XLusrih
(1) Bz SC SN iYL i -
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WME3.6R, Lk (Key) SSRMPEREARKE (Value) SEfk, K
XT A (Key) SEARMHBIZEE (Value) LKA ZL o X b UL IR 52
PRI IR AT DARE B SR TR, DROA L SE e — e s Al (67 B Il e ik
AT B 7. [FE, X ARRE TR A A B A T 1) 5% R Al AT 55 1 ) 32
Jigt 7 L AE BV

SEAB Dataset

0.8
0.6
0.4
0.2
0
&Qéwé‘& £ & & & & & S RS -s“& & & @“é & & o**é
& oo“"\ v;i**q & <& & & oy <,°‘°Q & & o*?’og' & "Q}e & & S «,‘v& z"é& -\0""/\ s
eooo‘;\"é‘& Q&\% (P@‘(& «I:\Q&%Qé‘ o 4‘2\0&0 &:&6\0 S & G‘oooobo ‘_;(;\QQ
< B

B 3.6 SEAB ek h Hil i SCREE S AR il U fE

(2) BeSENO-IR 250

2 PR SRR IR, 3R I IR IR R Y Y9 T s IR IR o B A4 -
M E(E SCATE SRR A e e B A s N BRI TR R AR, B PAARBETE
PSSR P IN_ BRI R P4 (special token) , 28T AMITIE 2 T 5 B
SR B KR, T DA N & — FlREER J7 . AR¥E Doctrack ™, — ANl
IR BB BB AR KA MR 12 BB A58 o SOR B B2y it 4k, FAT T8t
LR E L i % abe el N e T S DN SR VS 2 DR 7S U 8
B T AR EHT A S B WU RN BRA BW¥ 2 [R]ARBLEE B A SR Bl B 12
¥ h

Idzeye = [iday, ...idx5, ..idx])] (3.13)
ERT R R A B BT
ldx,e = [idzh, ...idx], ..idx]) (3.14)
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S SR RL R B
Moo = 1/ Y _ |idarf — ida| (3.15)
JRIFIAE LR FE
i¢0
Mlocalized = 1/N Z |Zdl'ze — Zdl’” (316)

32 CUARIPIBIRTHES T 5 Doctrack $icfinde ™ AR FE R LB
Dataset Reading Order Global Localized

XFUND"'  Default OCR  4.36 3.37
XFUND"” XYCut"™" 2.68 1.73
XFUND'" ours 2.66 1.31
SEAB"" Default OCR  8.36 7.41
SEAB"" XYCut"™” 2.43 1.84
SEAB"" ours 2.46 1.65

Jey S 5 5 T R DU 3 R T B SR R IS Y o B PA N Sl
SRR AR SR SCAERCR , M0 o 2 SCR h B A SCAME RO . AEDA A0
idx; FoRE © A SCRMERE Y BT A HER LA, dda /1 1 8] n 22 78]
32, R B E0 EE A S NS TN R 0 B T R DA S
i EARRRIT.

1[gHANGE OF AUTHORIZED COST |
2 |Date: huna 21, 1985] : 6[#s1]
3 [Brand Mame :5 |RICHLAND 1007s |

7|De:er1£ticnj 1 1ia 100"s Candidates:

8 |Suggliar:|11 cts, Inc.|

. 9 previous $ Commitments This Froject | 13
14|.n.mt. of Ghnng&(l!ncrznsﬂ ( 21

s

15[adjusted Total Gost of Project:] 20
15 gssns’

B 3.7 Jdid OCR R 3 SOR 4 I 5 352
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1|cHANGE OF AUTHORIZED COST |
2|I}a:e:Fhune 21, 1985] - 4%s1]
5[Brand Name:§ [RICHLAND 1007s |

7|Den:r12ticn! 8 1ia 100°s Candidates:

]_OI*.;uEElie.r:Ill rket Facts, Inc.|
12 Previous § Commitments This Froject| 13
14 I.lmt. of ﬂhnng&?lincrzasﬂ ( 18|-100% Change

19 |adjusted Total Cost of Project:) 20[5__-o-]
21 pas']

B 3.8 LRI ReE S 2 IR 6 SRR

N3 TRI3.8F 7, 1A A Gend P e R I R 2 i B B 2 W Y L
%, EPLaaiBr st EAR TN ide. AT, S RSN E R R
F P8 A 3 NS R S o 111 4 Jay B T2 Ty A (L2 J3E 8 5 28 il BRG T3
L55 P RLT- A B R R

(3) RIS BBOE

¥ token AL EEL A, (I NAKRFIAR I Il FAF B 5 IR R EBUREE R T, X
P75 T AR 24 1 token 55RFIR S0 B 475 1) B S S7 PRI A 22 R 2%, THTHE token 2%
T KNN J535, RnRIES 0 token Sz K A~ token FAHIERE . 4N
H3.3[7, KNN IR R BA M AR IR I 745 #) T35 - THIFE bounding box
RURLEEG S, BT k<P B R 2 M AR A LA Z R R R fE R . 58
KW, kO 4 NRCREEF, X RTEER A5 24 HT bounding box Y A IAY_E
ML RO ZEUANA DAY 4 A7 R T Y 5 AR ik B

(4) wIPLAEsy#ir:

N T HIBEREM AR IR IR TAE (ST) 52 (85) RZ MM (MG)
AR, PR SE A SEAB FUdia AR FREEHLIEE T 50 il (7 200 S {H
KA Fzile” BEXR) , IHEISER BN DN EREUZ AR R . 2R
Ji . B ERI T (PCA) FFENTBNE] [ —RHE A ZS ] . 3.9 (F)
i, X2 LayoutXLM AR PG 2 Eae il i 4 28, nl AL 4R
TR, IR RARFORATHUZMR G, FREHA S EL N T R OaX A A, AT
R TR M. ME3.9 (F) Fos, AT ERLE R 2 M 41
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& 3.3 AFEKE R EEA FSHN AL

Settings Grain-level SEAB FUNSD

ST token 67.73 74.81
KNN(k =1) token 67.54 74.33
KNN(k =2) token 67.48 74.45
KNN(k = 3) token 67.41 74.57

KNN(k =1) bbox 67.43 74.37
KNN(k =2) bbox 67.64 74.47
KNN(k =3) bbox 67.71 74.84
KNN(k = 4) bbox 68.12 75.05

LayoutXLM [HRFIE2S [0 43281535 52, 22 T bounding box A BE T i
B HAGI A s, SRS . FINEB.9 (F7) B, 7E token 4Kz
FANMA T RIR - FIFAF (ST) ZJ5, RARAMXRFRIERSTES XSG, A
[7] 5 R AEARFAE 25 0] HP g RAE B — 2B Hi T

& 3.9 PA LayoutXLM A 3= W 2% i) dir A 25 (8] il AL T R S 56

3.6 ZAREI/NG

AT T — R AR RLEE . 2RSS I YRR AL, AT
B OO R AR TRE A THE token ZILEE S BIES N IR 3 B A
T o7 AR AR R AR A4 P 18 ) A 1) Pl ol 22 19 268 11 boundiing box MUKEEEZ 11 K
ISR M. Lok, BTG ZR 2, RAEFRR OCR 453 1A
BEPUIY T IARRIR S B P AT b T O SOR R R OCR S55R I i
J W DR 7 — R IHD [9) 5% 2R A 55 DU A IR AR09 AR Z8 It 50 35
WY o 4t AT AR PRI T RS L o SO 9% 28 Sl O YA A E = A LS T A
Hoide EASREAE. FERCE AR IITEM T TR (LayoutXLM) _EFEAT5E5,
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SER P HTUE A T BB 5 IR RO R A
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Hut

FOE HETBEXRATFINAEEXEHKRHME

R

4.1 FRRZ

A4 LT, S0 SORTE TR AT AR08 T AR L, B3 B2 450, L
WA, 250, WREYITE N, TR O A DA B A . o, Bk
(Key) 5fHSMA (Value) 2 [H) 5 R AEWSE B SORY B A7 . BT SCRY P
RN T R Y e R F I SR B g AT TN, i
LRASEE, BT RIFHOMERE. (HI KRB SBRR R, T E SRy A
JEk S R B SRR Z b, o) B T 1| 2 R 5 185 873 S8 S [ 7 Skt
AR T S R B— DRI . T A e ARV B0
T, B [ Sl IR AR AR AT A S i o R R . Bk
ELA RCREEL I H 0T, A ) S 1 1 B 1 0 Rk A A I 375 BB, BAE
TR HHBN L AR, BE, BB RREEXR. M2 T, A%
TEKIRAE 45 BT JEFLRIRE S, ST M HT TLAT A A (0 AT DA DR B4 A (1 5%
R SCRYRRAR e A0 I RIH ST T P SE IR TR 56 R L APAEBIA, 41
RAEGUORRE SRS LR . AR Sl — R —RE, 1E
Ol 22 2R DA X RIOREOLT AU D REAS B BIAGT SCRY ) o
EES$

EREF SRR IR S0 F MO0 & SORYBRARAE S5 U5 T e ™, (E2 H i
SRV TR TS A B SORY A REAR 5 RANBUX — BLSLAT 45 1 RS HERE . AR
FEEURAEA B Me4E (CORD™ 711 SEAB Muifidl) Ll &k T i ReA
Kiide, HL T SRS HUR S RITEE T B % A MIUESE . A TIERLE R A
— YU B AL B SCRY R O BB B, ARIOR T 2SI ST, B E
SR S A B LA T 52 E S EANHED ), ABIF S /E RIS (B 5 S 3 R
SOCAL, SEh G T4 B ESR A R E HAME S . A BRI EhbL
TEF, hF RS A 220K, IR E A SRS E LR,
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TUPRZHIAREXR (DRE) BOEERHEES (KARMEY)
EFTRYSEEGE | | Title Clearance Sheet
Date January
Key _1__ Value 1
Routed ’
- 1994
= — Key | Company| Value ... INC.

Other entities

.
R

EILIH o

) HRER — RIMhE
iz EE — 4kg
a2 S —— FEITHk

Bl 4.1 Z Uit & SO RS PR 35

KAFRMNFERFZAL R EENE. BIRC LA WHTUEI 2 BEESE B nT AR 54 H
BG5S ARRMT AU 1o AR A SR R X 55 B AR RS R AE 88
e AR L, R TSN AR TS 1) Bt SRR A A B . R,
AHFFENR , REA ) 50 2] R RIS, FEA AR 2 XA . I
H, Jess I ARGt — iR f k.

42 tHXIE

TEHARE TSI, foi XTIt (DFA) 23] X RT3 2
KPR B — ARSI T AR 05 N-way K-shot f/DREA B
T, Hi A 36 RS ITR BRI K ASSLBIR IR 2. A TE
FrEL A5 G FewRel” | FewRel2.0" 1 Few-Shot TACRED"” S BE /R A 2 £
UL MELE (benchmark) #17. BT ABBIGS T# T NEMER, (HEM
KA CZEW A M 5 5 IS SR B P S 2 T, s A
IS ARG A%, FTRA, TEZRS/DREA X RTINS G R 2 Pk, H
AL I D SRR B A BB R, 38— ek R AR T AT I
5 FRAHIT 8 2 SORS LR A o BRI T, ROAX T AN R A, A
T EE BT 174 A

YT DR S PR B Ao i o 1 5 2 0 5% 28 2 Bl Sfe et i 1 31 (U
DEFEARTIARMR R IR, JER2 ) SO S M E 2. S B e
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support images

Ll—--!- — = % |

support
feature

query feature

qery image
E42 VEARAR " g
JER A 2% R g A R BRI IE R o X VAT PASE ST AR
SR IR B SRAE AR A B R T AS B Ak 15 S A ik i A 0L B2
Frorke WMEA2FTR, FETHENASUE, A5 28 oRH e R A 3T /D R
AE BRI . FELRIZSI, AR DU R SR SN G SCRYZR B 56
RS HERR Wtk o FEME B SR, B8 TARR T DA R e
(73, SRR X R IR FRAE . ABFIE TAE 25 1E PR AT AS MR SR 5
FERER, B IRTEZASEAE P A B b as I & 808 0 R .

43 EFEX

WEA3FTR, REATSU T 20 TR A E ", el
FPHEARBIR C R RSB TINGR, H B2AE8 L & SO D hik G iR
OB SCIARBIBAME, B RS 1A TARRIE N AR AR AR o T A E—
KA AT o ZEMRE S5 R, AR T H R AR 2 (1 25 )
BSOS 12 SORS Y SE AR S R B By =l R, IRAT 55 i
RAFRAMANGAL 5 A A LG T TR UL AT OCR 5EEM 55 SO
BAHSEBOCA, I BB SCAFHERIE PO R = el M2 T, A TR
AR, HA 2 EEE B A RO R =cdl. fERY, APFTaE
A et s (CORD #fledl) KM —AHik, EISLI AR
iRz, HHEPRIE.

B RREAAT S WA R
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Training Testing
Support Docs Query Docs Support Docs Query Docs
Plain Text Relation Types Plain Text Relation Types Plain Text Relation Types Plain Text Relation Types
i Entities
—_ — —
Previous = — = = o — -
works = Triplets j> [§ —— E— Triplets = Triplets :> [ —— S— Triplets
—_— e, O e ——— —= o= —_— O
O— == —— ? O
= |||
ry De Support D Query D
q Text+Visual 7 Text+Visual 0
Relation Types Spatial Relation Types Spatial Relation Types
- L2 - = - > Relations
Triplets e e = Triplets EEES, &5 Triplets -
“ﬂ' o m
? 8
O—o - = :
~—/

SCRS D 3 B S R — A SCAHE L, I MG SOR T, — 4 SCARHE
PN ERE LR B = {by, ..., b}, Horbr b XF—Be i OCR 5121 SCAE,
A N 4~ tokens, X N 4> tokens Xif i SCAHE ) — AENTEABAR (20, Yo, T1, Y1), (Tos Yo)
1 (1, y1) ARFEXASCARER 7 AR T A ARAR o 33X 28 SCAR BERISCARAE S 75
SCRYHTAL Y BEE R OCR BIEERAGH) . AA~44d OCR 4l i L3 & S0k
AL T AT R AL, RS AR B — AL R SCARHELL A . 5 X bounding box
N b = (w2, 2F vl yE], B [w) - wit] 2481 bounding box P
4, (2], 22,y v?] 2434 bounding box [{XT LRI ARAT . BT Bt 4R
A A AR AR RN SR 2 (B S RAR AR B . BRATIF AR SRR
D = {[b1, .-, bn], L1y oy 1 [(B1, bny ), oy (b, Oy )} e L € L2 BN SEARAR
B, Lo TiE LR SRt . (bi, by,) TESEAK by F1 by, ZTHJRY K FR o fEAFHRE

Fa1 EEMBER S RILE

brid &g

D, T —/YER SO B R Y 1 R

B i OCR 5 #IFE ) SCAME  (bounding box) /7]
T H OCR 53 H 753 1 SCA B (text segment) )75
L P SRR S

R P Rk R R S

ti,bi,m; % 1] token, bounding box Fl3¢ R IEAIFRHF:
hi, H B ZESRHER 5 A BBUZ IR A RS

hi, ' EZ SRR Z A RN

hy, H  HF 455 R et i) ROBUZ R A 3R

T,y X SRy S AL AR

S, 0 SCRrgE, AR
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W, SKETTRES 2RI R R, B 5 HMAEAT AR K FR . s
S0 108 AL N SRR AR R 6 AR AL

R TR AR S M, AR R s SOR A 6 AR B RME G
1R SRR S0 . KGR — N PHE R SRR ™™ MR D Ak
B E KRR R AR (& M &) X2 G4
SRR BIE S5 SRS AR A3 AR SE B . Bl4n, FE “Cash” (CORD) Al
“Consignee” (SEAB) SEARFERUELAE FINAJGEE “-Key” 1 “-Value”, FEAZH,
R R BT token #7027 VAR IEL A4S S, FrAGE I brifERy “BIO™ A
WAL (“Begin, Inside, Other” ). W2V, “Consignee-Key-B” LA $2
J “Consignee-Key” [~ token, M “O” fiFK “Other” 2&, K@ TALATHYSE
LS/

4.4 MREXHEDERETESE
441 $TITKRERKIRFEFERES

P BT 15 G0 2T I IR HE T SOR % AR OX — BLSAT 55 1Y R GEAEZR A
W] & BRI I A FEAR 24 3] N-way K-shot [ N1l e R R
e, BORAFANER AR R e RSB, PARRER N-way [E RERS RS,
[ P 2R LR SCAE R o ANBIR ST RAE SR B L SR Y B 3G N -
way BEIX AR Z [P, AT Teas I HESE SR S R . JRATIOE
A IR SR A BIAR R RS, XA B R A, TERUCR
L BRIG R — eGSO IR I B SCRp SR AT AR b, LB SCRp R 4
IRBNBOE IR R I (N-way) FIEEDNIGSLBIR R (K-shot) . REETS
TR TE SRR

FASRL, $2 oo I HESR R S I R DA AR (& A 2 EIA
Y REdESE ) EikfT, SR N-way K-shot i35 Tl 2/ D REAR X R ) B
X EIEHREE N A, A K A KR LORABCIFHE LA RE. X2
AT SCRS FPOl A 5 24 R AR, X T RESl N-way BRI S 1 PR EF
N-way BE , WEIAARTR , 2 B SR B R R R RIAS , X RIRE B
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Algorithm 4 Relation-wise N-way K -shot SRFE %
Input: 44 D, N, K, K';
Output: TEHE S, A% O;

LS« [l.9«+ [} > FHE L
2: forj < 1to N/2 do

3 Sl ik PN/2 RXF KB B 8

4 Q] «{h DN REREAHHE
5: end for

6: repeat

7o MIRRERHRTSERE R RYLRAE (DO, RD) >DWeD

8 if [S|<N/2 & |S[]\<Kthen

9: Slj] + Sl u (DY, RO); > A
10: end if

11:  if |Q < N/2 & |Q[j]| < K" and (D, R™) ¢ S[;j] then

12: Qj] + Qljju (PW, R™); b N E W E
13: end if

14: until |S| = |Q| = N/2and {Vj | |S[j]| = K and |Q[j]| = K'}
15: return S, Q;

NI L 2 S S, LA FRE R b B BT BRI Other
KA HeEARN: Dr = M(D,R), ik D 5 R TS B AR)
Ko JEHEHRAE M EEREPERLRER 0 RHIEHG 5 RAT, IS I AT
48, 020 R RETARUGER, BELYERE N A 2801, H ML AR 9 2 2510
AR TR SRR K AR OIAAT AL HE Spain = {DO, ROYVE
PAKe K AN TR Qurain = {DV, RO}V BRI HEAE S RIZEIE
O RHEA (SN Q=0). Hhh, TEAFUGETEEG, [ HE (Support Set)
FIHE (Query Set) MRS Z RS, IS FHE A I 7
TR ATAE IR (N-way) RHGAFBIOSBIIR (Kshot) . ZEVIZHENEL,
S RN (Stvainr Qurasn) F VLR REAE S 2858, F A A0
BRI LAY . (IR, BEAEA I Qe PHUBIAS], HAUELL
SR

442 HIEEMAT

AATPAE T — IR, 4T Few-CORD #1 Few-SEAB #i#fi4E . FRATTE
CORD'"™ FI SEAB"" $ilusE st Az T Wi~ DREA B RR AL, I T
BSOS DREAR S R X IR AR A IS 2B 1E R SE ol . AR 42471t
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Few-CORD dataset

:ldoc_copy1_menu doc_copy2_subtotal doc_copy3_price'I doc_copy4 total doc_copy5 emoney.
i I\ )7

1 Y
Support set Query set

B 44 B, JHESRERBI

T IR SEIA WO SR R BRI D RE A B S PR B . A N A3 SOy
B, SCRERE, S/ X ARBWEE (ABH, A RFRLEYE, BHAE
KZBE, g 2:1 f9HLHI) . Few-CORD $iHedk j& 5 CORD™ nseii gy,
AR AT T P S B BB BT BT B g . SRRSO 4 17 800
Oyt , FFUIZRGE, 100 43 F3ATE4E, DA 100 63 Flitde. feA<sc T
i EIRIEE RN AE & TR 200 B IREE (2 FroAkEs, BN T
BREERT B TAR) o Babh, A o6 2R SR B B SR R 25 45
1, Xt A5 CORD HiigE T LA T /kEAR o6 A2 3T 45 . FAi 1 CORD
U 32 ANSeik (16 FhEEEXT) RIS BN RmiR e, HohI g 18
ANTHNTAEFER] (9 FhR AR, WA 14 Fry stk q] (7 xRk
M), 55— Few-SEAB $(fii e 25T SEAB™" $ilasetyaary, %% st &
ZURZ IR, 55 =B ERE 2. 550 SEAB B4 E 44 4
OYSEIRRI, B 22 M5 R . FRATIHE 22 R4 12 MBI % R
AT IIZEE, 10 ASHR SN 6 AL T4, SEAB EFaER, 16
4. 5HRR T B2, A8 4 Rk TR 22 Rl A2 . T, 1ERS K5
TSR, BAR AR RIMERBAITRR, X ALBRIE ST
e i A NG TR
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®42 A RELIREER DAL R G
grds AL
SORBC SORHE RA oM SORRE R

CORD 800 18,915 32/16 200 4,466 32/16
SEAB 3,562 249,255 44/22 953 73,873 44/22

B dis

Few-CORD 1,211 32,160  18/9 702 15928  14/7
Few-SEAB 20,831 575,391 24/12 4,048 146,312 20/10

TRAREMIRARAE 8588
HMHOERS

SRANTE R EIFR B )

@ HOEItES
SanFr Spping s

o (R e
TAIZHOU LUQIAO XINFA HOSE CO, LTD ot o -
[ADD: Nanshan Industrial Park, Luoyang Street,

. Lugiao Town, Taizhou City, Zhejiang Province,

China #M /25 : cosco

TO:([Tel: Fax:|i§ R

[NO.336, MYA TAUNG WUN GYI U HMO ;5 '_TJF:’; cosco

STREET, SHWE LIN PAN INDUSTRIAL
. ZONE,HLAING THAR YAR
TOWNSHIP,YANGON, MYANMAR

TEL: 00959-254 142 133 , 00959-778899233
FAX:00959-617122

[Comoee (BRRY
SHWE NA YAR (S.N.Y)CO,.LTD.

ety Py CRRK)
. SAME AS CONSIGNEE

ot Ducnesm) T iy
[YANGON, MYANMAR VANGON, MYAI [YANGON, MYANMAR
. T EE) I et S e | P |
n/m ATER HOSE

549CARTON
: [l
FREIGHT PREPAID
CY-CY

FCL 22G1*1; CONTAINER
-t pedoss e SAY FIVE HUNDRED AND FORTY NINE
WEFBEL(A) CARTONS ONLY

SHIPPER'S LOAD,COUNT &

- cycY
. . [Fotal Packages(in words FHBAT) SAY TWO HUNDRED AND FIFTY CARTONS ONLY.

4.5 SEAB Hfide h RASCRATERESE B, A& 1A LR X R KA
45 R_RUFZE

ANFERMEAEAR DI B B SEBIR S DT, th P R S R R I ¢ &
HIRE ST PR AT DA RO A A5 Bl SO R R A SR (R B 2%~ B B s
PRFME SR Z (R I 425 (0] 8 2R o X Ah — 4E 25 ) SE 00 H 502 B R isi 2= )

* 43 Few-SEAB Htfiidith X RIS RI Y, BARFX —A KR HLAL

Bidadk ks WA
SEAB ALL ALL

Inter 1,5,7,8,9,10,11,12,13,14,15,18  2,3,4,6,16,17,19,20,21,22

Intra 1,2,3,9,10,11,12,13,14,15,16,19  4,5,6,7,8,17, 18,20,21,22
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MIFE DT . ORI, A J7VE DA RO X L8R AE . b, AITHBENTERE
BJUASEBI G, AW AR I 3. AT DA I 3 7 AN [F] 28531 22 R Y
BER, A IR AL SCRE, o Ry S BITE A . X
SRR ) RE ) (ot AT REAS AE 2 AR AL R PR rp BRARF HEHH, AT BB 2851
REMEM . HI, AHFEGIAFBRIITE, %I NSRS~ K AR
FHIAT R, THETRAE 4SRN B, B M, yRe A
B NINALZ 2R, W SE B 2 BESEdE i DR AR X R

BRLEEA AN 46877, AFE = A KRB ER 4 (1) BRI a9 A B
(ROI Regression ), fdff A4 @) B 45 B H 2% > JE4GHRIX IS, (ROIs). (2) J5ZAURRIE
it (Prototypical Rectification) , i35 7 ¥A R IEA A RBLRAE . (3) & T
AR EEIY 42k (Proximity-based Classification ), Tl £ 21 % 2K, %8
AUR] DAJE R 1 B v B O DA i e J R L e 2 ) v 4R R 1Y) 2R 31 T K%
FRAE, HY BB PEE MR o R 2, B SRR, e
JHEZRRY NI RERE ST

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

. ! . g . 1
ROI Regression n Prototypical Rectification rectified |

Relatio ' '
:. = e Golden Window 3 i 3 Lgec VAE (EEm) prototypesi
! T _values i 3 agnostic !
" L, features (9 '
=T = .
= o ProtoNet [s=E=) !
" fsu;ipo prototypes !
i eatures \ Ground Truths !

H (support)

i ==

" ‘Groun & 7T7 iths

query rectlfled i 3
ROI-Aware features prototypes TR TooC i

. Multimodal Encoder

Proximity-based Classification

451 LB iEE V] (Region of Interest Regression)

ISR =R IT, L & ORI A R s ) o i S A A
SR Z B EA AN . G, SEEMMELE S P s (8] HES AR B MR
Sl (DLIE4.7FIE4.8) , 33X T AR AP e i — 425 ) S o

NI M AR, ATAETIAT “Hawn” ffts, eIk
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1200 Shipper Weight
Shipper-value 600 Weight-value

1000

500 i
800
400
€ €
3 600 | 3 \
© / O 300 \
400 | 200
|
200 | 100
/ L. I \_
0 200

0 0
0 200 400 600 800 1000 400 600 800 1000

position_x position_y

B 4.7 SEAB Xudlsf 11y “Shipper” FI “Weight” A XL 117

tttttttttttttt
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

postonx . position x

& 4.8 CORD ) “Menu” Fl “Total” ZEALFALIEIE 1

FOHE, (LHEJR T E LA, W46, 7E0HET, WETE (HeH
1) B 25 T Y0 2k AT R LRG3 1 56 2508 K. FE ISR A, AN
SE TSNS T B IS, 51 FRE L VT X BRI K (ROT).
B2, i LayoutLM ™ I LayoutLMv2"™ {F 0 LA e, M 3B
A 2] (—4ERUEAN T4 )R) FIPLIERY token ZRARIE HL 24 SCRYRYH AT
PP n A tokens, [ty ta, .. ta), K ZRIASHRTD 5 10 B 20 TR 4 1 o o ]
Fmh e R,

t, ty, ... i,
H= [hy by, b = LMM( [ by, by o by | (.1
Loy, Ly, ... Iy,

BRIG, WA SIS a (VAE) ™ St Je ROT [y 4t A7 t. Lk
Hb, VAE FRgR it e B A BB ARAR (1, y1, @2, y2) o XA EIH
AT 55 a5 2 A OCTE S O AR AEASE & SO LT Ry, $ 1 T AR O R
ROHERATE . 2200 H A E A AL, E SOk 2, A B 2 AR LR 1 A
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s i, S AT p(Slz) Hry=Az . GBI [ H i 11 25 B Fn 2k
Ay SRR S SRR F R — MR R BRI =\ mEE N, s/ME
p(z|S) FJGHE q(z|S) Z [a]f KL 8% (the Kullback Leibler) :

£KL1 - DKL (Q(Z|Strain) | |p(z|Strain)) (42)
X R RAIESE TR (ELBO) R SEILHY -

ELBO = () | 102 P(Srunl2)| — Diw (a(2ISuun)l D7) 43)

LRE = maX(O, Hb*gold — bpred” — g) (44)

§ FORTUE AR TAS R, T 4ERF IS5 AR, SR iRl SR Bicdia
BUMRTS o BT AR A A (R SR R AN -

Lror = Lrg + oLk 4.5)

Horp o VR AU 228, B 2.5 x 1074, ZEASEN TN B 45 HE bprea J57, H5H:
BB F IR 2B dn i st H Y token JPAIHIREE, N T ZRGEX5E, 1EHH
WA SCARES FIETE tope 47, BN, [UNK]. XA, sl AH— P& n+1
A~ token [FH [t1,to, ..., T, tope] 7 ROI-Aware 221535 4 i 2% 1) 53¢ J5 B i )2
LTHEE

t17 t27 cee tna tspe

I:I:LMM< bi, by, ... bn bora ) (4.6)
Toys Toyy oo Ty Ty

452 [REBVEFIE (Prototypical Rectification)

I RS AR, DA AS B SRR AORRAE, AR AL T ST
BAF K ARIG M YERAE pe € RM, I token i AR AP I (EARARAF I
c RA p,:
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1
‘ Strain ‘

P > ﬁ > folhy) (4.7)

DEStrain teD

JEZU R 25 AU UKRE SCHRFER IR SE 0], R AL S SERIAH R RS AE ) . {2
ARSI AR Sl T SO R oA S 2 R A
SLAME, DRI R AT DR T IRVE AR, B
PERREL, SCRPAESCOIN T 22 8RR K . S A5 28 ) 8 AR S~ 3 7R 11
I AR RN A ZAE(E

GBI B AR SRR S T RO AR R R, B T AR AR IEAL
i, R AR SR A 2 R . X AL BB RS SCRF R R L e o A
S i R B RIZR . [FRERAE ) A Gt as R A A SR SE 0 22 T B9
TEZRN , R FENTE RAFE I R AT R HEA R R Z AR A, AT 52 )
PR 57 ) FE TE RAFAE IRV B AR A . 3K HLAE 0 ) R e SR AT 55 1 i 1
S5 AFOR A MFEIYERE, #2768, FAGIKREL Lrec T PAREE SR A
H FIEMFFE B 2 (81 Ly BEE,

Lrec = ||H - Hl|| (4.8)

Lxio = Dxi (C_Z(z’Strain)Hp(Z)) 4.9)

N

z 52480y H AR i

AR e, AR RHIERY S SRR R
EPR = Lrec + 8Lk (4.10)

Horp B e B A B, (Hh 2.5 < 1075

LR IE I R AURRE pe BERS X R E Z @ AHE, R IE S
JEAURFAE XS SO RF RSB Oy Z2 A k. o, pe ARSI b Y R 2R
MRS 3100 N (i, By) FHRFREE, G DD HHE 20 = fi(z) =
Folow +2y), R EAE 2 2R IR AR 7 RS Al R

Pe = A(Pe, 2y) = Pe ® sigmoid(zy),c € C 4.11)
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BT IR sigmoid pRECRFAS M FFAEMUN 2] 0 21 1 Z RIS, A5 5 R
fik pe ZICEME, BIAE SRR R A o T A2 704 I

453 HTF4PIEERSZE (Proximity-based Classification)

R TSGR KIS 5 B, AR o RS0 ) 5 42 7 11 bprea AR BRI
BT AR ARG 2B A TS, BT LA S BT RS B 7 St E e T
PEERIKIEAE B AT BRIER AT SCA . iR SRS XY, R
TESCARBAS A B —/ MR token, <UNK>, [, S5 5155
MHIEERT n 4 token FHEF] n 4+ 1 4 token, ARICHK [t1, to, . . ., tn, <UNK>], 4k
J& R XA B e 5 — AN B2 H, R D% D A — A AT DU
SRIBSGR DB 1) 2 SR RD 2% o BRIz ) Rl T B R DXl A L ] B R
TRBHZHESELR . M TENEE Qe THYSEG], S HHE AR LN RAE
h; R IE 2 G pe RO L A B, SR SC BT 4050 B i 42K

d. = dis—norm(Pe, hy). (4.12)

IR, B softmax RO BIr Ay JE 5 Y TR R AT I — 1k o AT 32 T
N T A MO 2,

exp(—d.)
— )= 4.13
=)= ep(a) 1
B 1 A SURTHIR AR 22 3 AR5 RO R BRAR
1 N C
Las=— > ) ejlogpy; (4.14)

i=1 j=1
Hdr¢; B AJFAHES ¢, > token FIFREE .
454 & EE

SRSTIR T — e BRI Rl AR . FEVIZRd e, $4> episode #i2
HERSE FEMNAE R, B token TN by i i i IR B2 , o300 0y 284 5
ki, EHRU AR KRBSE RS A, DA K R 2R I EZR P e A R
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Algorithm 5 )I| 45 #2

Input: SZRFEE Siain, I Qurains

Output: A trained few-shot extractor Fry. for key and value entities;

1: for episode e = 0 to num_train_episodes do
2: 89 0« Algorithm4;

trai
3
4
5:
6:
7
8
9

10:

in?

if Support Set S{¢) then

train

18 B 2 BS IS S B R E RN H

Y5 78 SUASHERY label A= iU 7 11 0% gola 5

H P TSGR DA R, AR BTN 11 Bpreas
T8 Lk and Ly ;

& H A8 52 ) 4% 753 JF 2 p;

5 H i A BN AR Biderh, £33 H and Z,;
T8 Lkie and Lrec;

11: end if
12 if #ii%E QL) then

13: T B 2SI 245 2 A 8RR H;

14: H AT DI ] 5, A2 B0 5 1 Bpreas

15: FEF BT 11 bprea E HL A5 1 i 5 G 00175 JEL A R R X IR ATT
16: FIA z, ¥ RE p iR p

17: T H AP 2 (RS, R T 45 5

18: T Lous FIEZAIR SRS

19: BLIa A&, A AdamW SERREZY 240

20: end if

21: end for

22: return Fyp;

> AT R R

>compute Lror

>compute Lpr

> BAEBES

>compute Leinal

PRECH

Linat = Lrec + oLy + Lre + BLxiz + Levs,

HARERLCN a = =25 x 107",

46 LY

4.6.1

(1)

KIEINE S5 AT

FT-M% (backbone):

(4.15)

ARSI BB T B ATE S SCA B DR ARRSE T ERTRIU . W T
1244 (backbone ), {1 T2 A) SRS REASZEL , 1 LayoutLM Al LayoutLMv2,
XA RO AR SRS (A AR AE , RRADITE IR B BEAh,
TORMEME Bert B2, & 37 ZRESHIE BT TR PR RE -

(2)

CUEESTHE 2 &
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ARSLIAE LA 1 NVIDIA 3090 GPU fy#l#% b4l AdamW {ifbgs ik
B, 25560 1 x 107°. YN, s 10000 Yk AR HEA TR0, I3
14 500 Yk AT 394520 R IE AL e .

(3) VR J5:

AT A SRS TR REA SRS ERTRBUGITAE Ik, AL
I 2 U AR ) micro-F1 204k, RAERBEMIEM. HE, k&
I — Wl K AR EREA B SR SR — DA ATARER K7 AFEAR
UESSHE S

(4) Mgk

AL HR T /D REAR 2 3] v 2 S BT - ProtoNet | R — MR U
RY, W AL 22 YNGR B, KA token FRoR - BC 4 il
[~ . NNShot Al StructShot™ 2L T token ZE AT 414321 )7
%, 5 ProtoNet A[r], NNShot k-5 24 il i) token gty token AT
ST E A IAESL I 96 402 StructShot ZEHEHLY BB A T &AM Viterbi i
1, PARRRSRCORYERE. VEA™ BT EAU S i DR B ARG, A
WS T % I 2SR T A S

46.2 SEZERGIT

(1) g

A AMRASIETR TAEM @ H) DA i Few-CORD #il Few-SEAB LY
F1 B 553 o IR T R 28 2R B 20 M BB S I ) 25 SR AN IR B 28 I i 25 5L . ROI-
Aware #il ProtoRec s A Fifi 1 > F 2515 +CF RRAE &5 1N %
BOIETE, FEBI IR FESLIe P A B +SW FER 1 7 1 4 g AT /G
WM

MFEREI M MR, LA BERT ST M4 1AL L DA LayoutLM il Lay-
outLMv2 > 3= T W 4 AU P AR 25 MR &2 . 3 22 i T BERT fEdf gk IE A
TR ST 2T GE SR AN, SREEHE B LayoutLM Al
LayoutLMv2 FAU g iE I B A 2. H1T LayoutLM AR B AEHI ZR B Bo- 1A %L
VORFE AT AT, LR A ResNet fE AL gl . SLIngi R BoR, LayoutLM
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% 4.4 7 Few-CORD #flifk ERYTERE (*F3Y F1 {H)

Method LLM Proto VAE Few-CORD

I-sHoT 2-SHOT 3-SHOT 4-SHOT 5-SHOT
ProtoNet BERT v X 3232 3514 38.87 40.08 4295
NNShot BERT v X 2019 3234 3516 3628 38.04
StructShot BERT v X 3354 3495 3741 3831 4038
VFA BERT X v/ 3008 3134 3286 3489 37.14
ProtoRec BERT v v/ 3330 3540 39.01 40.53 43.14
ProtoNet LayoutLM v X 7025 7410 7702 7931 8040
NNShot LayoutLM vV X 6820 7270 7376 7524  76.67
StructShot LayoutLM v X 7138 7388 7452 7724  77.83
VFA LayoutLM X vV 6839 6979 7183 73.18 7498
VFA+ROI LayoutLM X V6871 7007 7231 7391 7565
ROI-Aware LayoutLM v v 7133 7496 77.84 80.78  81.22
ProtoRec+ROI LayoutLM v vV 7321 7619 7842 8135 81.54
ProtoNet LayouLMv2 v/ X 7030 7422 77.16 7935  80.52
NNShot LayoutLMv2 v/ X 6817 7280 7388 7539  76.84
StructShot LayouLMv2 v/ X 7145 7395 7462 7750 78.11
VFA LayoutLMv2 X vV 6887 70.16 7205 73.63 75.56
VFA+ROI LayoutLMv2 X vV 6921 7139 7263 7415 76.01
ROI-Aware LayoutLMv2 v/ v 7159 7583 77.87 80.92  81.40
ProtoRec+ROI LayouLMv2 v/ vV 7337 7690 78.54 8146 81.88
ProtoRec+ROI+CF LayoutLMv2 v/ v 7332 7696 78.63 8140 81.85
ProtoRec+ROI+SW LayoutLMv2 v/ v 7356 7739 78.80 81.88  82.18

A I LayoutLMv2 (8, 3228 il TAERUR B B A LGS RS 2 1 B H 5 HoAth
BEASZ IR ARSFE . UL LayoutLM [1ERE .

WEMIRI AR, RS SRS (Fonh K) B3, I Jrkmre
REER PR XARMIFETH AT DAV — N g050: BlE K, R AR AEAR A
BRI LSRR, ATERAF ARG PERE . BEMORE , Toie (i = A
A, JEZUFRIE (ProtoRec) FIEHRIH M 575 (ROL-aware) HSAE™ A&
WFETe Mo H, SRR AR B DX [ 7 A AL B T e i PEfE . 1
&, W BERT fit= 4B EAH S, 7 BERT A9 32 AL b il ) s (8] BRI 75 9
(f#i 1] Layout-aware Encoder) 2 A FIATHY, FrPASEE: KR T BERT fi LAY KT
IEITVER SR o

(2) i SUHIELEE
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& 4.5 71k Few-SEAB #fiide Lrothfe (13 F1{H)

Method LLM Proto VAE Few-SEAB

l-sHor 2-sHOT 3-SHOT 4-SHOT 5-SHOT
ProtoNet BERT v X 2688 2859 30.08 31.74 34.11
NNShot BERT v X 2516 2610 2792 28.80 29.95
StructShot BERT v X 2730 2863 2920 30.19 31.75
VFA BERT X vV 248 2561 2711 2865 29.06
ProtoRec BERT vV o/ 2745 2904 3035 3215 34.28
ProtoNet LayoutLM v X 6095 6402 6631 6953  73.12
NNShot LayoutLM v X 5880 6175 6227 6440 66.89
StructShot LayoutLM v X 6115 6314 6350 6528  68.10
VFA LayoutLM X V5814 6023 63.14 6436 66.12
VFA+ROI LayoutLM X V5876 6061 6391 6508 66.79
ROI-Aware LayoutLM v vV 6L79 6492 6645 69.84  73.19
ProtoRec+ROI LayoutLM v vV 6277 6554 6659 69.95 7328
ProtoNet LayouLMv2 v/ X  61.18 6410 6643 69.80 73.37
NNShot LayoutLMv2 v/ X 5009 6181 6235 6449 67.14
StructShot LayoutLMv2 v/ X 6130 6334 6357 6537 68.18
VFA LayoutLMv2 X vV 5877 6059 6370 6503 67.18
VFA+ROI LayoutLMv2 X v 5920 6157 6397 6528 6826
ROI-Aware LayouLMv2 v/ v 6194 6502 6648 69.86  73.52
ProtoRec+ROI LayoutLtMv2 v/ v 63.05 6559 6683 70.18 73.70
ProtoRec+ROI+CF  LayoutLMv2 v/ vV 6298 6547 66.80 7021  73.65
ProtoRec+ROI+SW LayoutLMv2 v/ v 6343 6587 6730 70.56 73.96

SRR A DA B R I A TR AR (A . BT I S FER 2 SE R 2 Ji]
KA SORRIME, X SE ARSI TSCUENTTE , AT S 4 i AR 125 5 1 i
B AR A, SEIR IR =R IR I X, L1 BERT
I LayoutLMv2, e B IIZRdE EVEAT ISR, PAFIA SLHRAIRA R R . B
PR, SEEG R AR AN EE S RIS T 100 SR AFIRIBI, FHRTEAT
BT, SRR SE AR AR 0 s Z A AR I B B AT T AR
K4.9f#%7x T BERT Al LayoutLMv2 A i) SEAA R B SCHLBE SRy 18] o il ad
Xt BERT #RAFHI4E RS LayoutLMv2 FRAGIGEERIEAT LR, BEHHX 2 B At
AR RS BB e . AR B A, Sl A B It o [m] — MUK FE 2R A )
S IBERE R AR AMIE, o TR .

(3) LR :>IHE))
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... Shipper&Consignee .... Shipper&Consignee

| 0.8 0.8

||
Goods Info Goods Info
i 0.6 0.6
-04 ' 0.4
Shipping Info Shipping Info

02 "li 02
Addr+Num Addr+Num
-0.0 -0.0

BERT LayoutLMv2
B 4.9 h BERT il LayoutLMv2 A i) SR R i 8 SCRLRE FA J7 I

VAL R T AL 2 ) RE TN T/ RE AR 2 o] X B BE. O T TR 2T 1
SCHy, ASSCH AR Few-NERD™' (9 T0E, %I W44 SEAB HEHT T % &
KAy, RN R4y 07 A T A, Bl Few-SEAB (Inter) FI
Few-SEAB (Intra) . FRATREEEASLAASER 3R 4 MR AHAL T4, B
1, “Shipper and Consignee”, “Goods Information”, “Shipping Information”,
F1 “Address+Numbers” . )35, S AR 2 S AU S fAR R RUM K 43
H T Few-SEAB (Intra) $0884E (Duain, Diewt) » RIS FILETN 7] 4 A G 9L 1
J& T ARl AR B2 54, “Shipper and Consignee”, “Goods Information”
A IAE Dygain 7, “Shipping Information” 1 “Address+Numbers” H HEE
Diest 11 Intra XA A AR SR A A I AR HRAR RUE Ty T /e HIBKZ T,
H 4% Few-SEAB (Inter) i i) 4L 5Lk 2 BAE Dyain M Diewr M
AHIAZH, (BRI, X Duwn M Deese BT IV 1% 0175 B
HANRIEESRAL., nk4.3fR, 1-22 {3 Shipper, Consignee, Notify Party,
Marker, Number of Packages, Good Description, Gross Weight, Measurement,
Shipping Terms, Place of Receipt, Port of Loading, Port of Discharger, Place
of Delivery, Vessel Name, Voyage no, Consignment Code, Shipping Company,
HSCODE, Freight Terms, Pre-Assignment, Case Size, Remarks, #4.6F134.745
17 SEAB (44 Intra FI Inter JAfiT R 2% > B PSS R LA, Inter FExC
HIL Intra BECHPEREEEF . [N Inter B BRI SRR AN MR 4 P Al So k263
e BRI 4310 £ BEAR AZ, JL 2 MLI) 40 SR 2 80, T Intra ABECEE SR I 2R A 0
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% 4.6 1t Few-SEAB (54 11 Inter BLxUR [ HLAL

Method LILM Proto VAE Inter

1-sHor 2-SHOT 3-SHOT 4-SHOT 5-SHOT
ProtoNet BERT v X 3303 3673 37.08 3836 39.54
NNShot BERT v X 3435 3468 3575 3593 3647
StructShot BERT v X 3645 3663 3683 37.10 37.29
VFA BERT X v 3165 3387 3548 3611  36.69
ProtoRec BERT v v/ 3480 37.10 3745 3871 39.86
ProtoNet LayoutLM v X 6675 6931 7086 7488 77.84
NNShot LayoutLM v X 6383 6550 6632 6843  70.88
StructShot LayoutLM v X 6769 6935 69.64 71.64 7235
VFA LayoutLM X v 6445 6589 6734 7063  72.90
VFA+ROI LayoutLM X vV 6532 6617 6781 7123 73.12
ROI-Aware LayoutLM v v 6880 7039 7148 75.60 78.17
ProtoRec+ROI  LayoutLM vV /' 6967 7118 71.88 7583 178.64
ProtoNet LayouLMv2 v/ X 6721 6955 7123 7514 7822
NNShot LayoutLMv2 v/ X 6387 6620 6687 6887 71.26
StructShot LayoutL.Mv?2 v X 68.16 69.73  70.75  T71.63  74.27
VFA LayoutLMv2 X v 6489 6646 6805 7098  73.59
VFA+ROI LayouLMv2 X vV 6543 67.04 6878 7161 74.04
ROI-Aware LayouLMv2 v/ v/ 7011 71.19 72.64 75.80  78.67
ProtoRec+ROI LayoutLMv2 v v/ 7159 7276 7332 7597 179.59

AR Y S S A e IR 0 O R BE AN AT R, AN SR 7 9 S AR 28 2

(4) BRI ERPE S YS

TEM B B, BB E 5% Keshot SL () F- 3 FRAEAF B 1 2 AL, 4
B4 1087, o D 2R IR DX 1] 51 ) D YR A 1 R I8 28 B A 20 e
TREAIMERf . ST I AR M 5 R A I A SR L2 L. JATT 20 5
o = T TR RO R VAR IR 25 1S A D A B . 4 HE Y e 2
W L7 VA AN DX R V07 VA E K AR I 5 SR DAY ST, R 52 Y
AR5y J7IE AT ATE 23 I © RIZERY A KA VT B 2R 0 AT o A1 R R AR R RAAILE
AT PARFIE RN, X0 SRR RSB I T 22 R Ry o B SARANT SRp AR 5L
07 ZEARABURR. VR, SEHRRF S A (K=5) Al 24 5 A S i L 2 1]
1 B E SO 1

(5) Bituhiseschs
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% 4.7 71r Few-SEAB ¥k -1y Intra AR 11 HLAR

Method LLM Proto VAE Intra

l-ssor 2-sHoT 3-sHOT 4-SHOT 5-SHOT
ProtoNet BERT v X 2439 2668 27.86 2835 29.87
NNShot BERT v X 2346 2443 2510 2557 2620
StructShot BERT v X 2528 2587 2619 2686 27.22
VFA BERT X v/ 2190 2331 2458 2542 2594
ProtoRec BERT v v 2506 2718 2851 2892  30.09
ProtoNet LayoutLM v X 5567 5823 6092 6420 65.89
NNShot LayoutLM v X 5374 5637 5883 62.13 6348
StructShot LayoutLM v X 5553 5790 5896 6241  64.81
VFA LayoutLM X v 5148 5467 5586 5934  61.22
VFA+ROI LayoutLM X V5196 5504 5612 5976  61.46
ROI-Aware LayoutLM v V' 5680 5831 6120 6438 66.95
ProtoRec+ROI  LayoutLM v /' 5794 5913 6179 64.85 67.05
ProtoNet LayoutLMv2 v/ X 5616 5852 6165 6496 6631
NNShot LayoutLMv2 v/ X 5470 5723 5893 6227  63.02
StructShot LayoutLMv2 v X 56.82 5824 5921 6254  63.27
VFA LayouLMv2 X VvV 5242 5561 5674 6038  61.69
VFA+ROI LayouLMv2 X v/ 5295 5638 57.61 60.84 6193
ROI-Aware LayoutLMv2 v/ vV 5769 59.80 6191 6487 67.14
ProtoRec+ROI LayoutLMv2 v/ v 5879 6044 6237 6513 67.53

T 7843 ) AR HASERY iy s () SR B RN R ), A SR A R [
3838 (Color Filling, A5 CF) 4RI AA X ROL HfER. 4
JURZAR, LW R PR St #E . WO FIZD (X e i (o 7= A T — 20 v
fE, 2 ProtoRec+ROI+CF 1r£4. 41459 iz o SEB e i A A ] B 4 e AL o
g o ROI Yy V3G 5R T AU PR DX oy SO h B BRE R BE ). X— A
BRI & B ASKBFFTHG I T 7 1), SR T ROLFESCRY bR SC s ZUAE X L i)
HEE

(6) B D4R BXT P > 95

) P86l DX 3 [ DS R T30 5 4 7 11 A R0 ST A B e g 3 1 Sk v T
BE B E SR MO B . AR, SRR DN WBHME S T REA 2 & 1 [l
M RIS B AR . SEIR5 ] AT FASIAS B € R4 1 (Shrink Window, /%5 i
SW). 3K4.4F1K4.59111) ProtoRec+ROI+SW 170V 4 JE/R T il AL 4l v 1 264 7%k
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15
10

distance

distance

o~

1-shot

¢ ProtoRec X ProtoNet
BERT
< ¥ X
23 . X
2-shot 3-shot 4-shot 5-shot
8
LayoutLM| & LayoutLMv2
2
4
A
2
A A
A A

PEE PRSP P S PR PP Sy R Locoocdoooadoooodaocoimoasd Lo

A ProtoRec+ROI

B 4.10 1 KAREASLBIAGT 59 2B A B9 r -1 S B g

0
1-shot 2-shot 3-shot 4-shot 5-shot 1-shot 2-shot 3-shot 4-shot 5-shot

ROI ProtoNet A ProtoRec+ROI ROI ProtoNet

PbE2E > A S
F 4.8 wW ORI
¢ FEW-CORD FEW-SEAB

1-sHoT 3-SHOT 5-SHOT Avc l-sHoT 3-SHOT 5-sHOT Avc
0.25 +0.33 +0.17 +0.24 +0.25 +0.13 +0.08 +0.21 +0.14
0.50 +0.24 +0.26 +0.30 +0.27 +0.33 +0.29 +0.35 +0.32
0.75 -0.03 -0.10 +0.11  -0.01 +0.38 +0.47 +0.26 +0.37
1.00 -0.23 -0.17 -0.27 -0.22 +0.12 +0.07 +0.13 +0.11
1.25 -0.36 -0.19 -0.34  -0.30 -0.21 -0.18 +0.05 -0.11

WNERA8F 7N, S I BN A & § (R, FRBCE BT 11 BN [ iR
JERTAEARAI TR, X b B G BE 06 ol o b A2 AR B AN ] 1) SRS A R
L5k, SCHLES R 0.50 MUGRTHARIE, RIDASE R B AR IERE . BEAL, EMLEEIB
(ARG AL A FEW-CORD SCRf I PERE (LT FEW-SEAB SR,
i), P FEW-CORD SURYEAT S %Y JRy, 1 FEW-SEAB SUR AT J AR X

PAHL

64

XA

=gt il



IR A2 8 5

4.7 IREING

JLEE A RAFRIER AR A K, ARFERHE THE T IRe T i
W SO R AR TR BTSRRI AR, AREEHARN T
BUA HIA M R R, P BT TRl IO AR 2 ) B i B il R
FERIR . ZBIASEANRY R K, % AR TR BN 28 73 I AL — 423 (a) 5
BMSA T RFHELE AR, AR BAE DFEA K R A5 h R R H
AR o7 B ) S e R X Js (RO 77 1 HEA 8L, SRR X 3, (RO
AR AR 5 | 2 B SO BN 48 AR BTG K k. eAh, RO RE
WRAAE, BFIA T — R IEALH], PARE 3R ] RGN IZ ARG BT
KAKBINRE ST WA EM P BESE EA T 258, EAUuEm TmA 4k
(B 2SR e 7 AN E R I D VA & SO R A REAS G R TTERAT 55 P
ke AT AR IE 7 e & SORY A AT AR S R I B ST UL e
NI BRI WIS S 1 I
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FHE ETBEREMISMANALENEREND]

ER

ck

5.1 I

FAE R BAHRAESE & SR TP AR L, BT RATEL I RS AL B 7 Sy EOL
JROREERAAE ., A ORI BoTH AR, b, RHARTE S,
SR R R B T NSRBI R R B [RIRIDRS R T AR E R A
R RAEAE Tl N AL PR Uy FAR B 28 AR Z R . KBLOE S
f5i# (Large-scale Language Model) 1)k A5 i H SR 15 5 A5 F M T30 0
WA RE. BEEEME. Bl BT OB, AT BRI R
SRAWTHEK o AR AT B SOOI TR BT, A LangChain £5
FEARHALEIR A . P R, ARESHE IR TR S Bk (54 PDF,
fRlER, JUTEE A, a4 FPD) Sl i, HAaEEURE
BT X ATERSHOR IR WA 7B Bl R, AW
WIF R — A XHE AT R S AR RS0, H RS G,
M AAEAR 22 SCRY AR LB A5 8 PR UL R IE R 2, AR
AR, FAEAEEDEE. RIS ARSI, 0 SCR A 1) 2T 454
FS R (S ER).

15. LIST OF ACRONYMS O BofeN] engin ngine Bleed +X | L éneinel
ECS ECS Pack S Pacf
i
e Adreratt Altitu ftude | Pressure | Altitude
AMS Air Management System fe: [psig] ( |
3 00| 4
APS Auxiliary Power System o |
APU Auxiliary Power Unit 9 | ;i N
APUCKY APU ChecK Valve 0 0| 5 b
ARING Aeronautical Radio INCarporated at 2 ™
ATA Air Transport Association 0 0] £l
00| o
ol 0
EEE RRE s
REEE ATEE e
Q: A/C stands for what ? Q: ECS in normal configuation, _the flow is what? Q: engine bleed system in 2 Engine Bleed
A: Aircraft « The ECS flow is W (kg/s) = Altitude () + [N * 2 EGS Packs moda on 30000 feet, Min
Q: IASC stands for what ? for each engine PltESSl_er is what? . .
A: Integrated Air System Controller A: Min pressure is [illlbsig

B S.1 i AT RS EOU I I L 55 R

TEFAR MBS o, BRI . R Sk Ras, enii Bk, DLy
oL, Fooksthamia=n. B2/, S473CRFEEIL . X4 UYL
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(S KA TR EA T & SO A 1) 5y AR R B . 7558, LangChain X 41 3¢
RARRHTH S R — AT — AT AR, LR LangChain 52 AR ] AR -1 58 A 12
. AXNAEFLS, HREERMNBI AT G, gl
BRI RIS EREET), 4G BidNE, A5
K RATER RO PRI FAEAE A E A B2 B R0 A% R 1/ VR Z AR il XML
AR, DA XML A% s (RS 1 PRI I T R R, (A AR B
fRZAR N

52 HAXIME

), WFFEA G2 o5 401 Excel 2305k T3 Aol A B ™
AR AT TR S 25 2 T Bk AR AR TP B . 7 [ SR T AL B4
N, AERATIZHER (GPTs) ™ RIAZIES A (LLMs) ™ SR
TGS EARZm X LK TS0, BRI E IR T A0
e FEE " SR RSB , R b X SRR A R SCAR Y RE T R AL
FREBARARAE TR T AR A . R, AR R R BIE SR (B4
ChatGPT®, ChatGLM®, Ek®%) 421 1+ F s 5 0 A BRAS SR ThT s Bk 1
FHEERAWA: (1) FREEERIG: AR TSR R T 14
B token R, BRI T E AT — R MEEIOR BSASRORE Sy . BB, AR TSR
WORERE AT A FEM TR IR (2) FERRLY RS F B it &
IR ZRid R EARTE S BB E R, I, fEab PR smms, eimz
g TR 2.

S, — SR TAEEO T ARG S AL BER AR B F A B i) 437 it
e ONL2SQL"™ | LA 1 4R35 75 51 SQL i A Bttt , 1% T AR T4 1 4%
T FVRIA R BB AT 5 R BB 2R A SQL #3115 . 41, SheetCopilot™
LR H AR TE S % VBA (Visual Basic for Applications, f#%k Excel Hi{#i ]
FINEMASTE ), PABRFI T TR B SR . H i e

@  https://openai.com/blog/chatgpt
@  https://chatglm.cn/
@  https://xinghuo.xfyun.cn
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R R S

B ARG ARG A T RN R, X5 2L 8 A sy A ARG
WL IRIRE . ARFEX L TAE, ATEHFI TR RIS/ MR AL, R Rl
A XML R SRR T 451 . S TR B s SRR R S R RE T
AL TAFEO TR/ B R XML GRS BA TR R sk, SERS B
A, STBLBSIALAY TR .

AR IR BRI AR E > N =2 BT &G Rk, TR
SYFSHYI I DA BT R B SOAE U v . DA A0y 1 (R A 24

(1) KT RRE IR 1k

RIS AT AP B BB Bo2 it mns, e TS
AR, R RIS FIR A OB 5 B Bo@ b SR PG I AR 451 . — L8
T AR EAFH 4B TRIZ) . G190, DeepDeSRT"™" il TableNet"™ i T 4: 4%
BUZE I 25 BT RIS o 30T — L8 I Y, ORI 5 5 A T el 4] ) P
JUH . SPLURGE "™ $iH RIGHRA R A F I B, 0 B80T T — S B HRADR
BIEZAFISATHI B ICH: . TRUST 5] AT — AT U5 474 Transformer,
LR AR 7 BB TH S i G AR . A3 IR TR AT AN 81 2
BATTRORFAL, IR T AN RAEDE — 2 g A B B DR S B, AT A
SRETCAE Z IR KRR o

(2) AEFHR:URISY S0

XN VA R FEAS FE 2 15 SR B TCHE SRS BRUAR Z [ AT IS 96
HEATA26. RO BT 2 ) O MR Pl — K L, DARAS A 24 . SO O BRI
7 YRR BATCAR AT AT BTSRRI ME S B & 8] — M 4. TableStruct-
Net"™ Fl FLAG-NET " #BHJI] 7" Mask R-CNN™" [t 4 5 K Hit 70 A X Jol il 2
JURE O L SEARFAE . A ATT#EFIH T DGCNN 42" SRS I 2] LA LAR 4011
BATCAK 2 I 5 T

(3) JET PG 2130 A A iy s

RXFETTIRAFFARSE (A0 XML 5 LaTex 25) MA—NF51, FHR Mm%
i 9 P 5 3 SCAR B ORI B R A 2544 . Deng 45 Al £ 4L f) IM2MAKEUP HE
4 SR IR B R , Jh ONN B IR SERRAE , I TEE )
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HLHAY LSTM FH T/ iU A# 19 LaTex fUA5%. Zhong % A" 214§ il Encoder-
Dual-Decoder (EDD) 42443 A i@ SR ZE A R ERICAR INZS « TEMBISITEL, ABAT1(0
M TPAETEE BRI EM L, — DS RS AS, 5—1 10
FARTD FAG M 25, TableMaster' il TableFormer' " F|ff] Transformer fifhg %% 5k
2tk EDD BfERSas . At , AT A [l A g ok S A A . T k= Rl
MBEAE R, TR YT ) AR ER PERAR. FET, ASWFFORE A T
R —ABBR PN AR AT 55, R C A0 00 0] 55408 2% R A DA A S HERA Y 1 AR

MG TR G A RAAL BE 70 3 B U SR T &, R RITRR S 4L
SR (FPD), iR FRZERF AL AR . LangChain 2 — M TH K HIEE
BABUAR A ) N AR P AESE . FBINREA - TR S AL R R AR IR 2
T A VS S S5 TR R . . LangChain (W] 41 A1 fu i
Pt LangChain kU SR QI @8E 58, 108 T 8dm g HFEZL W A 1
#¢. LangChain C 297 T 200, HEERER K. NWEIE. MERESE,
JRBEAE AMLRZ T AN IF & #97 / . LangChain W {EAYIESAT Modules:
SRS RUFNAE BT Prompt: F/R A BE . PLALFN P24k s Memory = FE4%/4K
PR 2 (B RS A AE R AS s Chain: 25 LBV FS1; Agents: fQHE, Hp
LLM 745 mPAE M LR T, REJUERAE, PATHIEIIRER,
HEmPFE2 7w, Callbacks: [, FVFICsRAIGAAL H AT aEny oA D gE,
MM AEFANRES . PR PEAG . A R 8 NS
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53 RMAE

53.1 BEER
Text Text
FPD | Unstructured = . :
Loader Text Splitter Chunks
Table Structured Table | .
Recognition Lists T —
FEAEEANRAR l
| . Query Vector  __ VectorStore
Query 1> Embedding — > Vector —> Similarity
Prompt TProrrI!pt Eelated
‘ emplate ontext Iangchain
v
Answer <— LLM

B 52 HETESBALT RN EA% ) EHE

WES 28R, ZLEH A FR 5 /2 54 ) LangChain 2244, FPD & €47
S HOCRY, Unstructured Loader I8 g SEEEHUA ML RITAS S HOCRYS, —47—47
HIMBEC R ARSI SO . T 3OS, TR SO I AT . KBl ik
FEHv4r o FEARAE ) R M0 SORY N A BT AT PERC I8 SR 3R« PR SeAs .
PHRIEMAST (Prompt) HifR. FHHRR K144 LLM ZRISHT SR A 421
25 . FLARI S E RN E S 3BT .

XAHDE BEER
—

/
Answer - Knowledge - —,
— | _mmEs || _EWRR |
N Question N 1/
- 7] -

5.3 KA 2 B
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532 BREITHAZE

WES 207w, B a2 BB m A BB, AR R
AL DA . B2 T BRI A% TR A M AR R A R 1) 2 B 451, M
MR AESE 1A A0 ) A UG G bLas pT BErAs =X . B A5 RR BLIeA& 1 7/5))
KF (BIANFEAT. [R15) FETOAS I8 BEAR B, o Alds Pl mAd e A 72 48 XML
FEA R AR . BARHE, SORYZ G TR A Brsi A, R B SR i SRR R
FAE LA s IR A 451461 XML 351 . TableRecognition Ffif 4
THIARTAE" , AREFFOREE S HTML AR 2R B UR XML #, Hik
WES.AF7R, X 2 i 7 9 EASHE Y, Hhy = A - CNN &
B thas . XML 5 ERSas 1 — AR FR P S i s . 25 — DR IR, il
CNN G TS 2R BT, SRS KR A B XML J5 51 i R AL b7 e 51
EarH, 3 A: XML JP 2 FIdESS ok i — i B AR . XML J7 51 fitsas
25 B TUAS ) R n K B AR P S S o ARAR I S R 2 S A AR (22
b BRUR AR ) BECH—AMEF TS, 0T AR SEARAR, F T ARARZ [E] )
PR AR S T A HERR V. o T R PeB R B = SRyl o (5 B TR, A
BN GRAT IR FE 8k, DA IR IESS BROTg B i RR i R e 2R
AT Bl 7 A B 6 1) B O 4R AR R

]
| 1
! |
Input | 1
Image E
1 1

i ! ordi Sequ F——
—— — !
1 T : : Text Rep of ¥ T ¥ ¥ ;
Feature CNN Encoder E ! Non-Empty Cell 19> . E
Extractor i ' Region Align Yiop 1

L

1 T T T T T T T T T T T Tt Tt il
O:te;;ut <table> <tr> <td></td> <td>[]</td> <td>[]</td> </tr> !
Image ' 4 + t 4 4 4 3 [
Feat Ttte @-—_—v XML Sequence Decoder !
A Mark T T T T T T T L
® ' E;L:; <<<<<<<< ble> <tr> <td></td> <dsll</td>  <td>[]</td> </tr> ... </table> !
1

BS54 sy

(1) CNN PB4 %
IS 4 VS LRI 0 ResNed"™ {34 CNN FEHQARIYES . Ay P
(GRHEK SN B — MBI . SRR 00 AR/ HxWW =3
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) RGB K5, bt th R/ HxWxd /256 FIFFAE -

(2) XML JEFfS &

AW ZBE S THITESE. 17, 5. P8k, BHEEE. R
PR A By XML ACHS ] DA R 2R A2 8451, S8 )5 XML AU
tH 3] Structured Loader A3 A, 4 73-1r] 1l token JF 51, S TP IFHIKE, 4
HOTVAE N G IR R R FRBS BE B TUA% . FUAORTE, TR < td ><
Jtd > Fl < td > [| < [td > F535FRm A I AEZS BTkt . X EBAT
a5 5 [ B ITHE , XML ibRic i < td, colspan = "n” rowspan = "n” > i
< Jtd > TERE ST —A> token SRFTR—MNESHLETOM . XML J¥ 51T
e — 1> Transformer, FAA#BEAIEAY H A2 0 1 3N HE07 B S i 1 s ~F- AL 45
fit., Transformer ¥ 52—~ XML J¥51, i@k B AR . 55 ¢ AR 2D B
HR— A p(se | M, sie1)e LEIZRF, RS SURH K

L,=—logp(S* | M) = zz:bgp st | 811, M) (5.1)

Hor S* J& HAnts iy XML ARyE. ZEUIZRFnali B, #2aatric s7 5 s & —
A E Y token, 0K < sos >,

(3) Asbs)y- AR 2%

5 XML P9 R 28M00,  ALAR T2 R 2 2R i P AR 08 AR AE A7 1 i L)
KAFBAE AR IPRICHIR AT N 2 XML o gs st R, brich
free 5 t AEHE AR R A p (e ] e, £70 M), HiH {a),, 2R
RIS B ARAR T2 A 25 30 5o A8 SR 2% eR A T 11 25

L, = 1 iilogp (¢ | s 16 M) (5.2)
K =1 t=1
H K IS octs i 8ecE, 44 c o nlX vV oeks 2. b AT AR BRI IR
e FAE f7° R EH XML JFHfEi gy, B8 LT R B g, AT )
AARR P 91 At g2 s AN [ Y B TTA

AEENZEAE ) T LangChain [R5 AR5 E A I MR B

R, AU ZAS R, R AT S BOCRB0A, AR ER Y
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XML #%Z A AT o Gl X FhES B IR i A 20, S & SORy i 36
e DAY BRAZ BRAR ) F L AR AR RN, AT 8k g KA RO RA% A 1Y
o] iR o

54 LB

FE AT S HOCRIN AT FEMUE BT, e i, i)
TSR 2707

NIRRT K RS

> Question:
engine bleed system in 2 Engine Bleed + 2 ECS Packs mode on 38080 feet, Min pressure is what?

> Answer:

I'm happy to help you with your guestion! However, I don't have the answer to your gquestion as it depends on various factors such as the specific engine
bleed system and the altitude at which you are flying. Can you please provide more context or details so I can better understand your question and give
a accurate answer?

B 5.5 iR e 5

AU KBRS 1] LangChain SREEAM SR AL T, WIE 55008,
KA ] 555 1R . 12 P RAT# S B R A AL ATHE FE R E A
750 ChatGPT ., ChatGLM., & 2518 F AASEZY [ 2RI X Fhos R el i L
ARG A 2320 B A0 &7 BT 5530 I X DAREAT: o

engine bleed system in 2 Engine Bleed + 2 ECS Packs mode on &
37000 feet, Min pressure is what? »

’ " Based on the known information, the engine bleed system in 2
Engine Bleed + 2 ECS Packs mode on 37,000 feet is designed to

provide pressure and temperature regulated airflow from the
selected bleed air source to the wing cross—bleed manifold. The
specific minimum pressure for this system is not directly
mentioned in the provided text. However, the Max Engine Bleed
Data corresponds to the flight envelop and standard and
extended range thrust requirements, and the Max Engine Normal
and Abnormal engine conditions are identical in the Take-off
phase.\n\nTo determine the minimum pressure for the engine
bleed system in the given conditions, you would need additional
information, such as the specific engine model, the PS3 pressure
schedule in Table 2, and the AMS performance assessment
associated with the engine bleed data. Unfortunately, the
information provided is not sufficient to answer this question
accurately. You may need to consult the ECM references or other
relevant documentation to find the required data."

Bl 5.6 e T AHUAH AR 2
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FEA 8 AL 1] LangChain SREEAHI SR OL T, ANIAIS 6B,
SHBEAE A ISR, SRS R A T AT 8 S B H R R AL
i (HRXFTARERA . AU XL g RAEF e, ) RS2 w] DAREAE
i

engine bleed system in 2 Engine Bleed + 2 ECS Packs mode on 4
30000 feet, Min pressure is what? -

The minimum pressure for the engine bleed system in the 2
Engine Bleed + 2 ECS Packs mode at 30000 feet is 35.3 psig.

B 5.7 FUHASHRIH 45 G 25 AR AL Tk i o] 25

24 {38 B A LangChain $2ARTE ARSI H R AT IR, 20
KIS TR, KRG T RSB IME A i) XML A8 AU 2 J5, %A%
NI DA IR o (ELE AN 2 B Ay 18 B RS il DA AR/ VR A 1l ) XML
i AT R TIEAA R, HPF T ChatGPT3.5, ChatGLM1.0, B kX =
ASBCAS 8 A GRS B, WSl 2 0O N, BB AT IAR =
WESHYSEIR AR, RAT ChatGPT W] DA XML A%CH)AURY .
RS RFITIAR R

T RS ARiFEA AXE FREE
ChatGPT X X X
ChatGLM + Langchain v v X
5 'k + Langchain v v X
ChatGPT + Langchain v v X
ChatGLM + Langchain + TableRecognition v v X
& 'k + Langchain + TableRecognition v v X
ChatGPT + Langchain + TableRecognition v v v

55 ZINE/\EE

AREPTHT R TR SO — R 5, BRI &, B
T A3 RE RS, 28 LangChain HARTIZAS HABEZ BT AT A B
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TAE, HEARFIIEERFEMNLS G hT o, w3ehx—ifaemn
ZRAATIERE . AT B TR BRAR 425 [F) RS XA, 9T T AR L/ Vs
RUARERE R 7 30, RO 2 5 i s TR S M R A AT SOR P s, A
XML F R ACRS, X RERER I FAR A2 AR 45, faEtT (<t>) . %1 (<th>
o <td>), AL (<th>) FIERICHEAZ (<ud>). BUAh, Z5ERBERIRE ),
ST RE ] AR AR 0 L SUE L, X ARSI VoA ) Y — R A
NFIR . ATTIE AT DAGE X S5 EOR [l Z AN P, LU AR 2 F L
FrE M E MR R AR O 45 . RJEEERYR, AT RRE TR SCA M
Bl PR, 1A AT IR EARE TG e X1 e — R s
FMRFCR, ATREF L TR QBRI I5 . 350, i T RlR AR A ] iy FiR 1
X T AR R BIBIL AL BR) XML 8 B A RN, 3K R TE AR R T A A T
Yo mIFAERRD TAEW LR RG], I, 5250 MOHE N AV
I, AR TRRGTE . e, ZRESIBRN IR IR LA T AZ 2 KT,
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ENE BHEERE

6.1 24

1y =H

Wi R AR BIR, DLOE & SR B 5 Bk 52, I H s
B2 RN . FASCR ST B, W58 B SR S 5 i st
MEFRII TR, Wi, P, OHESE, X LT B0 SCRY R B AN
BREE, N, A RSSO AL, N T AL 2 SR AU
AT, MHSA S & NI, P78 BE SRR & B SRR A
HEP LR OME. 2T EA NSRS, WEd MRk, S
H BT SUGHT S AL & SOy, B BT G 2t BE A I AT e Sk
TR, ASSGAR LR 25 T8 SR N RURLEE R SCAS NS - FRCGEKATT R RIS AL, etk
TESCHE R BESURAT BB ST XIS & SR N AR S e 2 R e L, A
SO AR R R R e A% T TR )

ARSCH BT AR DT AL 15 AT LA 18I -

Uk — BTSSR ) IR T B XA B 57 P Y o SRl U
55, feth TP EHTIE R R RS Ok, B RS A S R SR AR Al UAE
Batk. FEAR @A BRFRIL . AR RWMRERR . ZRERHE
W28 s R RESE RS o B 2 PPA T RSB0, ERH T BT 7 YA K R flER
1155 BT A TE, FRIRFATTIRDRL EERAE TE RS A S THAREAR AR

TR L E TSR0 A T IR R BT T AT X R AR BT S5t 14 5 R Al
f£55, 1L s SR H At Birh, 2B R SRR BT O, X4 MA R
AR AR R SRR BT EA) B (B S HAT EL S AR ok 1 Rk O T AR eI
— MR, AW R IE BT TR A AR IR T YR . XA G T 4
AR AR, AR F ORI A ENE . TN Z AR E
SCR R A B EEAT T AR IR, SEIRARUER], SR TR
B T AR PERE, Bk TR

Gk = SR SR AR TR T LLM XLSE & SORY rh FA% 1 LA

B}
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PE ORI TR A IR Y RAS AT XML HPRITE S, SRR A
PA XML S e A 2] LLM B3R, SEIUBARR S Z0 At i P . AT
FEAEATAS AR ) 3 AT, a2 T S e 2t/ M 2R A il R T A 31 A
A, FRT IR T FAR AR ) EROR

6.2 EIEE

ARSCEF AL B SCR A5 ST 55 m i) ¢ A ORI 2 ) 2 0E AT 1 F 50 F
feth TN R HRER Tk, (BARIRAAERE 2 A AT DABGIEZ 4t -

(1) FEBEATA MBI LSS SOR R RN 55 7, IR 3 R O BT B R L
PR IR, RERM TR . BRI R = SR ARAE (B AL Y
AR GEETER, MR T AR H o R B A X S A 7. A
DR S i B 2 AL, AT S 2R THILE & SR B RE T . 18
A, XTI BRI R = RS B AE S H BIR 2 R B B DT
W, UL B A RN, BRI IR I PLRIR S . A, RIS
PHEEHBSRGHRAR, BARRIIFTE AN E R &5, PO T 50
PP R T A TR, AR R L BHE BT IR 7~ BB BEHE 7 SR

(2) FEBATDHEAGE & SORE % A MBUESF I, BFFE4R B 2R 307 >
W73k, AESRR I B IMAIE RS Hh T EAAEAL BN [ S0k iy i e 2 15 AT 7
JRE o ASWFTEUEM] 1 it T 3R AT DABR T T AN ASAE ] — 5Tl P 25 28 I B ) P RE
L T X 5 AU TP, 91 e T B A 3] 24 W g ] A5 e, 3K A 400
Sl [P AL R A A A

(3) RIS AL 1k M R /ML TR RS 1407 3R] DABR AR AR AT
SCEIR M, AFEIREE LA XML A dn SRS . AF5E b F s 2 1
PEBIR, AT ARG A KA e, B AR SE RN A . SRR 2 Bl
oCE MREFRARIN ST . IR, ASWFTERY 7 12 2 X SCAS IS A B ) B
AR PTG B G . X E—FhdeR, PTREFRE LT IH
QBRI XNTHEAERRZLHE.
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K 1.1
K 1.2
K 1.3
K 1.4

Kl 2.1

Kl 2.2
Kl 2.3
Kl 2.4
Kl 2.5
Kl 2.6
Kl 2.7
Kl 2.8
Kl 2.9

Kl 2.10

K 3.1
Kl 3.2
Kl 3.3
Kl 3.4
Kl 3.5

mEZRS

2 R e O = = T 1
TETE IS <o 5
A T B e 6
WSTHHLRGE R 8

PUBE SRR AR (Lo stk O FETE, o

B B R A TEZR ) oot 10
B SCRYFIMRRELE e 11
ResNet Z5H 1 ™ oo 15
R A 16
LayoutLM " SRR I GE I o 17
LayoutLMv2" SCRYHARBAZERMI I . 19
LayoutXLM"" SCRYBEARREALLER B ..o 20
R IR B T e 21
FEGIIBLERE S TR 2= S 22 R 22
LA I HESE R BE A RA SCIRAERYE R 23
e 2 MURL BER 32 > BTN SRR B A T 6 R A B R AR . 27
JRbG SCRY PR R AR B (ARG ) oo 28
T R R TR e 29
RBERT P R G e e 30
PRI REBETGER oo 32
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Kl 3.6
Kl 3.7
Kl 3.8
Kl 3.9

Kl 4.1
Kl 4.2
Kl 4.3
Kl 4.4
Kl 4.5
Kl 4.6
Kl 4.7
Kl 4.8
Kl 4.9

Kl 4.10

Kl 5.1
Kl 5.2
Kl 5.3
Kl 5.4
Kl 5.5
Kl 5.6
Kl 5.7

SEAB $fJi e P itse SCREE S ARIBMERE - 39
i35 OCR R B E) ST G I e 40
23 U A TE SR 2 JE I SORS BT 41
PA LayoutXLM A 5= [ 28 (1) fix A 25 [ i AL TE AR g ... 42
2SI A B SR A T Y 5 45
VEA B BB o 46

ZRESEARR) DREA R ] HUSOR DR S) (BIANTAE) fR[E 47
FEUL, I BORARARBI ..o 50
SEAB $du e o BARSCRIAHRE LB, B8 1 A Se il e ;2R 2 51

IR IR 52
SEAB %#li#EHhY “Shipper” Fl “Weight” ZRAIFAIEIE A .....53
CORD R4 “Menu” 1 “Total” FZ ) MIBIE S ... ... 53
Hi BERT FI LayoutLMv2 AE B SR SRR (18 SCRUEER 1A ... 61
HI K AMFEARSL AL T 1) S A B S S r ) P B 64
AT ) AT S BRI R EAL SR B 66
TR AT A B B HE I ., 70
TR ESTEIR e, 70
R R 71
B IS e 73
GEO T AHEII RIS 73
H A BN I 25 S BRI IE R R I 2 o 74
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% 3.1

% 32
%= 33

%= 4.1
= 4.2
%= 43

% 44
% 4.5
% 4.6
% 47
%48

% 5.1

RIEES

7 XLM-RoBERTa"" . InfoXLM"™ F LayoutXLM"" = /~3t4kjsi
BRI RS gy . +ST AR R LA RUELRY 3 T R Ik 45
(Adding Special Token) , +MG fCERE TR RN TRE, FER
LA M T 2RI ERZ M 2% (Multi-grained Graph Neural Net-

WOTK ) ettt 38
LA 1 DU HEB 335 15 Doctrack $diisk ™ MU R HAR .40
IR SR AL T EAER RIS EC R IR 2
AT S M 47
7 B R R A BRI GBI e 51
Few-SEAB I#i4E b  RETGRISY , BT R —A> 56 R

e 51
7 Few-CORD $(HidE FiOMERE (P FLAE) oo, 59
75 Few-SEAB ¥l FIOMERE (SEHI FLAE) oo, 60
75 Few-SEAB ¥k 111 Inter BIR R A HLRE .o oveeeeeeeee, 62
75 Few-SEAB ¥k 111 Intra BIR R A HCRS oo, 63
B T I e 64
BT e 74
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(1]
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(3]

(4]
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[6]

(7]

(8]

[9]

[10]

[11]

225 SRR

F3IR. ARE AL TSR PR B A ED]. AR B TR A%, 2018.

MRPERY, TEFEM, S50 e B IR 7 ] O ik &80, i ER
K24k, 2023, 28: 2276-2297.
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