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Abstract In the past MIE tasks,researchers usually use data layer fusion to train neural network models for MIE. However,due
to the heterogeneity among different modalities, this fusion approach can lead to issues such as feature redundancy,incompatibili-
ty.and lack of interpretability. which in turn affect the effectiveness of model training. In view of this, this paper proposes a deci-
sion-level fusion method based on the DS theory to solve the problems of feature redundancy,incompatibility,and lack of inter-
pretability caused by data layer fusion. The evidence is generated by processing different modal features through neural networks
and Dirichlet functions,and after evidence correction and weight assignment, the Shafer fusion rule is utilized to arrive at the final
decision. This method effectively improves the accuracy of feature processing and the interpretability of the model. Using accura-
cy,recall,and F1 score as evaluation metrics, experiments on public and private datasets show an overall performance improve-

ment of 0. 22 to 1. 87 percentage points compared to existing methods.
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#* 2 GEEEIE

Table 2 Amendments to evidence

F5 R B
1 0.9,0.01,0.01,0.08
2 0.25,0.25,0.25,0.25
3 0.35,0.27,0.25.0.13
4 0.62,0.21,0.05,0.12

BEREEREE
0.68,0.10,0.10,0.12
0.25,0.25,0.25,0.25
0.32,0.23,0.21.0.24
0.51,0.20,0.14,0.15

4.3 WEHBE

AT GUEEAE R BT R . DLEA SR I
P M Bl — A SCAR B IR YE £ S my B XEF A R AN
A 25 A TE SR 19 BCE R B0 W, AR SO FH 35 T 98 19 775 i A
|ERERT 37 =
4.3.1 REpERMMEIAIANL

DA {5 BE Cred: A SCAH AT AL T SCBE B2 19 W] {5 B2 3H 3 07 i
KA AT E R, BRI -

BRI R KIERENE R 1Q:

1IQ(m, ;)= 2 (m,»(A,,) )_

a9m

aeo\ 2% —1
Hd,m (ADFRE « FIEEM A, B E. 0 LR
HABER SCA G2,
HUR 2 BT UEYE fE BT A TSRS Z A p A 56 R
# CIQ:
mpi (A my; (A)D
CIQUne, oy =22 Z1 2 1 (20)
1QGn:.) X IQ(my.,)
L3 SR FUE M 5 Al UE B AH OC R B2 RN I O3
{H A3 BNZ AU AT (5 & Cred

6
Credk_,:% 2 CIQUmy.; smy.;) Q2D
J=1E

2) BUEE R BUW, AR SCAH 3% T UE 9 AT {5 B R0 3 M R 1
ALH 43T 5 35 FEAT AL TEW, = (i s Whoo » Weas s o0 s wie ) FITT
(AN I

wi, =Cred () x 8- Etartme.) 22)

%‘/ICZar(mk.,)

3G MTEE Clar: A AT 3.1 15153 2] 09 W5 £ 6 my
515743445 U B9 KL(Kullback Leibler) & 57 3k 32 75 iE 42 (14
WM E Clar, KL 8U¥ & —Fp R & PSR 0 i Z 0] 25 7
Mgt H T e EfE— Do memER T 85—
AR LR R BT 5] ARG BBk . WEHm, RS04 U Y

WO
KL(m,,; | U):Em,log% (23)
Clar(m)=[KL(m,; |U)J_, 24)

2 KL BB BRI, B KB % AR UE TS 09 3 A 5 3 50 o A
Z )Y 22 S K, R BT UE B 9 ORI A B AR
4.3.2 HEAE

AL AL TR 4 e B AR B ANk 1 iR, R T O R
JE BT m RoR B0 i seAR s m, W SRR R R
b w,
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&1 WNESBEL

A AEHE m

b AR R W

L/ % iESBHE */

2./ % 1Qs M EHEAF BB , CIQs Sy iF 8 18] 4 3¢ 3 4L, Cred i 3iE 4 7]
{5 BE , Clar JUE 4 75 0 B2 , U 350 43 A =/

3. ¥Rk :1Qs, C1Qs, Cred, Clar, W<, U

A/ KL BB TSR 405 3 M > /

5. for i==1 to 6 do

6.  Clar[i]< KL(m[i].U)

7. end for

8./ x VA AR 1 7 B i+ /

9. for i<1 to 6 do

10, 1Qs[i]< 1Q(m[i])

11. end for

12,/ PHEESR A OC R AL« /

13. for i<=1 to 6 do

14.  for j<=1 to 6 do

15. CIQs[illj]< C1QUQLiJ, 1Q[j] . m[i]. m[j]

16. end for

17. end for

18,/ s A I IE 40 1] £ AR G 28 0T SR 04 AT A5 BE > /

19. for i==1 to 6 do

20.  for j=1 to 6 do

21. if( i!=}) then

22. Cred[i]< Cred[i] + CIQ[i][j]
23. end if

24.  end for

25. end for
26. /% THAUEHEALE ZELW * /
27. for i<-1 to 6 do
28. W[i] < N » Cred[i] * Cred[i] * sum(Clar)
29. return W
4.4 EERE
TEUEHE A B B 1 A R R W SHE IR LRSS F kAT
TR A5 B AT DL F Al A B R 8 Sm, = {mf) mf
mfy e smfy ) CRCON Mo £ B9 E R
mfr =W XEFy={mfiosmfrosmfossaomfre)  (25)
SRS Dempster @A 2> 206 AL #3E 4 28 17 @l
G o IS AT LUK Z AR R AR R & 0, SR JE TS K A
IARTEN IR EN LM EP={p p.>ps s px ) C
RN Hp, = {p. (A1) pr (A pu (As) s oee s p (A )3T
R BRI (26) TR
pAD={mfr  Omfr,DmfrsDDOmfrs) (A

_ 2mfin (A mfr (ADmfrs (A mfrq(A)
1— Norm,

(26)
Horb AR i DY sm i, (ADRIREE b AR
ZRAEHEXT S ¢ A I S L 1<<j<<6. Norm, £mR%E r 4
SCAHEE A B 8 — A0 N R R

D https://rre. cve. uab. es/? ch=13

Normy =1—2mfi, (ADmfr., (ADmfis (A mfrs (A)
27

)5 AR R AE G X AN () 43208 119 e 26 3R B2 3 BURE e de K
3 25 A O SCA B Y B 293 2645 % L= {max(p,) smax(p,) ,
max(p;) s max(pg)}.
4.5 HIRELEHE

S A SR B b SCA P P A EAT I TR R A5 AR 4 3 [ 28 0 45
AL

MRAE 4. 4 W2 0 B A ORI 73 58 4 0 A 4 R AR
I H 0 4k BRF 04 SCAS B 4 B R SR AL BRI A0 AR
LT R R ER HAR BLAL A4 FR T SCAR B Y AR A AR
LI A — N RO B, 0 45 4 AL B0HIE A A R B 44 R - R 3
T —NRER”. FEABEH B, g ERERFEE
L, FRIRAE R AR SORS b 9 O BE A5 2 b RO 1 28U 25
LEEIAEDSIS

5 X
5.1 HiE&

ARSI PR IT A 45 B B (Medical) F12 FF 804 42
(SROIE"), H SROIE %4 4 1 1 Al 52 56 A6 He S5 1,
Medical Zr4E4E H T X5 L3256 2. 8 1049 500 4 48 P 2R 89 4

Medical $UHE 4R & Hy A% SC A JF A v i B 4R & 2
000 4% B= Bi 2845 [ i F0 b 1 4 19 bbox #% 2 3CAR, Hirp 1500
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JIT AR [ 28 4 oh i) OGB4 B WT R 0 SR PE R [6) /9 10 8 L HLSCA
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SROIE %5 #% 4 /2 28 JF 8080 46, 4% 626 ik YNl kUi 35 F0
347 MR WA L B0 48 9 A% 2 ) R T A B R — L
F EF AR 4 1) bbox # 3 3CA . Wi 1(b) fii 7R, KA F
BT A5 B4R, SROIE B4 4R A 4 A F B, 43 il &2 A W
SRR HLhE B RO B e A . B RN AN
ST B, B R A B — IR B E R R T
SE A JR
5.2 ZWHESEEHIE

RSB AT IR N Windows & 48, QRS AT BR8Py~
thon 3. 8. 6,GPU %32k RTX 3060, BAEN 12GB, &84T W1
7 16 GB,

ARSI T R th i A B F BE T — 4
MUST B SCAR B Py DA SCA B 9 I BR 2 43 A5 5 (e, e\
) WA SR AR BN AT 55 A I A, AR IE . kL S B
BT 55 1 H AR 15 78 DA SCRY A 3k o A 4 P9 28 BT L 1) SOAR
B, ARSCSLE AR (P) LA R (R (FLEP A
He bR B AR SO 5 A T B AT R RE X LE
5.3 fLb=Ie

AN HEAT T L5258, Ll BILSTM-CRF 4 348 J5 3%, %t
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FCIE M0 T A SO T AR A5 B U 55 rh iy M RE R L. BiL-
STM-CRF ZE 44 1E S {5 1B HCS035 )™ 32 1o A ) ik o A 78y, O
AR E A LA TR S P AR RIE .

BT 5Lk AT i IS, B 5 LayoutLM, PICK
# TRIE 77 %478 SROIE (40 4 b #EAT % L6 5256 1, 5 WA~ Sk
T DS Bt By He 3 il A 7 15 7 Medical $4fs 8£ b #E 47 % 52
¥ 2, RNFE 3.% 4 ¥, BILSTM-CRF+DS 5 E# &
H 1 BILSTM-CRF 5 21 i Hi 25 JAE S DS JiE 4 28 18 AE 42 1) i
A I8 F Dempster 214 K0 Xof 455 700 Sy B 0 &5 SR 3647 Ab 2R
I B e 4 5K 45 25 BILSTM-CRF + Deng Jr i W) /& 7£
BiLSTM-CRF+DS J7 % (1 3L 4t I F Deng 0§ %1 UE 4% #F 47 15
FEHF TRy, Hd LayoutLM, PICK fl TRIE #y 52
B 25 ok P T SROIE2019 LLFERY A IF 45

%3 £ SROIE £ 4 L7 X) eS8 ge 1 iy 45 23

Table 3 Result of comparative experiments 1 on SROIE dataset

[€79)
Method P R F1

Baseline 90. 14 91.16 90.19
LayoutLM(Large)2%] 96. 04 96. 04 96. 04
LayoutL.Mv2(Large) 25 99. 04 96. 61 97. 81
PICK!22] 96.79 95. 46 96.12
TRIEL6] 97.72 95. 89 96. 80
Ours 98.76 97.32 98.03

1E SROTE $#E 5 b, A SCT5 8RR 50 T HE 6 T 8030 J2 il
A B2 W 4 7 IR B LSRR B A8 B 0. 22 #1) 1,87 A4
A E BRI R R ARSI BUUR T Layout-
LMv2 #5 0. 28 AN E 48 1. ST 5 . A SO ik B8 18 o &l
AR SCAYS rh A AR L B A L 5 0 48 22 IR YOG B G &R L I LUIE
e T 2 37 R B 2 SR (R T8 1 [ Pt L 5 Y R A R (A
BRI, 5 AR SO A, LayoutLM M LayoutLMv2 i
AR 35 g KT T B R S B S 200 X100, IR T
A B A BEAT BN SR AR 55 . AR SO W ANLE SCAS TE 418 26 1 B
B AR A, M SHAUH 20 X 10° &£ 47, O BALTE
SROIE #(#a 4 b aF A7 I 25 R 51 A H A A0 iR 2 . el itk wl LA
B HE TN S B0 RO A W TOAL B TR R T L AR SO iR R EL
BT I 2 3] 5O SR RE . A T A O vk AR SCOT Ik R S
TE 843 R T S80IE B f4 IR B, 8 55 RS040 T 9% X o 58 (9 3 1l , DA
M 4 3 B2 T T e & E B 4 28 I %

4 A Medical B4 FlbATXF HOSCH 2 AOGE R

Table 4 Result of comparative experiments 2 on Medical dataset

%)
Method P R F1
Baseline 93.93 94. 34 93.89
BILSTM-CRF + DS 94. 04 94.73 94.08
BiLSTM-CRF+ Dcngmﬂ 94. 49 94. 38 94.23
Ours 95.16 95. 81 95. 21

NF 4 TTLUE W AT HAL P SRR & 7 ¥ AR SO IR TE
Ko B m T 0,67 AA AR 123 D A, — 55 R
BT ACSC 5 ¥ AT DL Ak BB A SRy 52 2% 0 iR SO A A L il B
155

25 BRI AR SO ARAUAE SROIE 804 4 BB T 84
HIRCR L T EAE Medical £l LB R BN A E R MERE. X

BE— BB 1A ST R IO IR S X 5 2% 1 Bl A 45 4 A JR) id 2
5y AT PR R [ A JR L R A e B E M s R BRIRE )
5.4 HEXE

T B UEA ST v RS B BTk AR W #EAT T A
S IR ARG B R AE N AL HE A .

mE 5y, A ST R 7E SROIE B 4R E AT T —
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AN TR il 7 O e AU R R

# 5 7E SROIE ¥4 48 I A 1K @il 52 50 45

Table 5 Result of ablation experiments on SROIE dataset

%= method Fusion Method — Text Layout P/%

1 LSTM-CRF Feature NA X 90. 14

2 LSTM-CRF Fusion N J 86.76

3 LSTM-CRF+DS N, N, 90. 80
. Decision

4 LSTM-CRF+ Dengl35’ ) N; Nj 91.31
Fusion

5 Ours < J 98.76

FESEE 1 b K SCAR R AEAE BT A . X R
BERALBE N SCARAE B 2 S R AE S AR Z MR SCHR G R . 1E
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PR TRET 3.38 A i, EEAREMBBIEE&EES
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