HirE TR FFHR, 2022, 47(3): 413-423
Journal of Zhejiang Sci-Tech University
DOI:10. 3969/j.issn.1673-3851(n).2022. 03.017

BETEZEEMNERTEE NI E R 5 0 SR8

BRIGLL, M7, i B, R FiR

GHFTE I RFREELEFRE M 310018)

H OE: AAAREREER P AEEANALERFEERARLGFE R T AT EEENZA
7% /1 (Multimodal gate self-attention, MGSA) HU) 69 AL Bl AR . ZAEAE A2 & R A R LRS54
VEABERAFT AT EAFREEABEAEENFTIORBEER AN LSS REENFEEANRESREEZESN
B, ERFIMRAEZAFPRELZEN REHOLF T EEERGNLAid TRHICHATHIERS, BT 5 ER
BIRFTME R, EAR R EZAT#HFEE VQA-v2 LT EH, £ R AW Z A £ Test-dev o Test-std 7 /A~ 3%,
TR ERAMESA A 70.76 %08 711200 48 T S A7 T BAEA ; T ARALAL 1) 69 b gk b L IEGE T AL AL o B3k 08 7 2
e, AR A ARG IE R S A AR ) A AR A T AL 9] B A AL 6y M

KB MEPE; SBEE; VA EENRFEEE N HIEaS

FESES: TPISL XHERERD: A XEHRS: 1673-3851 (2022) 05-0413-11

Visual question answering model based on multimodal

gate self-attention mechanism
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University, Hangzhou 310018, China)

Abstract; To address the problem of poor noise information filtering ability in the self-attention
mechanism of the existing visual question answering model, a visual question answering model based on
multimodal gate self-attention (MGSA) mechanism was proposed in this paper. In the self-attention
module, other modal features were used as the channel adjustment gate to filter the output results of self-
attention learning with target modal features. Combined with the cross modal dual guided-attention
mechanism and the stacked attention, it jointly learned co-attention and deep attention. Finally, through
the feature fusion of visual features and language features containing rich attention results, the prediction
results were obtained by means of classification network. The experiment was carried out on the visual
question answering public data set VQA-v2. The results show that the total accuracy of this model in Test-
dev and Test-std subsets is 70.76% and 71.12%, respectively, which is superior to the current main
models. Through the performance comparison between variant models, the effectiveness of each module in
the model has been verified, indicating that the proposed model has strong ability to filter noise
information and it can effectively improve the performance of the visual question answering model.
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Z M ICT A G B o 32 46 1) F B 06 g 2 (A A5
Rz AL BE 1822 . HEAE UM R 46 1 1 M BRI
FETRE. R TIRFEASCHT$E 0 1 MGSA BRIz
fhfie S G HAE VQA-CP v2 $idi e i 7908, 52
kRN 3 ian. R 3 AT LUK B, R T

675+ —=—MGSA

67.0 -

66.5

BHERE %

66.0 -

G tilb
7 MGSA 71 BAN {REVRE S HEMEX R ML

A ] AL B9 TR 245 8 BAN FAS SC T £ H Y
MGSA #i#], BAN 8 7E VQA-CP v2 &4 Hr 1Y
FPL 22 F R LR BUTD, 1] MGSA 4% 48 f5 A
BT BUTD, 2 WA 0.25%.0.61%. 1.04% Fi
0. 68 Y AIFETF . X IR R MGSA #5550 it 458 47 AF
FEF R IR Z 8] 70 40 AT S B Y ot 2 145
ERE = WARZY A CIRE F = WK i) 2V ST R A= S X
TEE R 27 2] il B 9 RO e R R AR 2 A AL
Bij 1k 7 A5 AR 220 & AR b AR A S BT S R P 0 g
22, TeA T bR SCA i UL 0 4 A RS A LPEY R 3.
Fr i MGSA BRI VQA-CP v2 | REfE ik 3|
55. 8120 I B HERA R

F3 KR VQA CP-v2 #iiB&E PN EERE %
. VQA-CP v2 VQA v2
- B/ K Heb  HMERE R/E 5K HAb AR
BUTD 45. 21 11. 96 42.98 39. 49 81. 82 44. 21 56. 05 64. 32
BUTD+LPF 88. 61 23.78 46. 57 55. 34 — — — —
BAN 41. 55 12. 43 41. 40 37.03 85. 31 50. 93 60. 26 69. 52
BAN+LPF 88. 13 18.59 40. 03 50. 76 — — — —
MGSA (A 30) 45. 46 12.57 44.02 40.17 86. 96 53.21 60. 84 70.76
MGSA(ARSO)+LPE  88.97 24.23 47.37 55.81 — — — —
AT FIRBIRY B B AR XA B S 4K R4 TESHTHEINDERE
AT TS50, SR g R N3k 4 o, fERIE A RS H SHUH R/
PR i FE R AR TR B0 6 R ST 1;; zj fj
g, Z2 30 Rl AN TRl B i 18 P-4 7 Sk R A 1Y ERERAMPARBE L 67: “
ﬁi()ﬂﬂ%gﬁ_‘ﬁgﬁgﬁﬁ uﬁlo ;gﬁ%fﬁ ’ %/l@iiﬁﬁ 8 /I\EF‘ 16X32 67.23
173k BRI B e AR . X0 R AR FE 5 R AR 512 67. 42
TEIEA B I 1 58— 46 S dim S fLHUE Gi—YEIE dim 1024 67.61
2048 67. 29

FERFSE s A BN dim B 512.1024 F1 2048 W4T T
Seg . NFR 4 AT LUE S S —4E R R 1024 BEREAY
e STEEN
2.5 TEMSH

I AH DGR 5 MGHE T Grad-CAM 4t
R Hp A A G AR AIE X e 25 52 B BT R O 3

s TS RS, O T S I TS )45 A
T3 7 A5 AU T80 T S 2 9 A T, AR 3G i Chen
SRR I QO TR T § X GRRAE X HL S
5 a M TIRREE -

s(av) =S(P_(a).v)=(V P_(a)™ (22)
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Hrp P () BRIBINAE S o BIHER. v, A
FURIHE ¢ DR RRHIE . 1 R I A BRI o,
AR DTRREE s Ca v, ) 008G 15 IR R A A 5 PR RIS 285 1]
TERE T2 i AR R BE RS ME T i 0kt T BAE

PG DX 3 5T R RE T IR AR O AR AN 151 8 i 7 » H:
[ 8 Ca)— ()P R 1458 1 3 77 R TR A (]
A IR T M PR AR AR AT TR T 1 8 (D—(D)
O A AT PR O SRR STk . X
FURE] 1 FIRES 4. 0T AR i 24380 [7)“ what is flying
in the air?” if, 2% PRI AR BE 25 1) TE 8 ) 24 5%
“kites” FUZAEAIN T T IHALHIAY A HEB SR .,
REERFERY DTRRRE B . T A X EURE A1) 2 A4

5. LI ARASINT LRI A 7E R rh s A
A8 BTHR R AN -4 RS T 1o e P ek i A
T[22 TR R0 S B PR AR« MATTT S 2504 Hh R ) 2
E SN N E IR DR EREwakSith AP S Lk Es
RFAE DX IATS IR BEAS PRAF A s AR BTR L » X 2 P g 3
FE R SILHI S R AT IIR O B 2GR {5 S S Ll
SR AR 5 22 (R A ASASE R JIC T 6 ) W
WAL o G A e [ 25 ] e ) SR S SRR RS 45 )
GURFIETCZE R » o e AU A IR A 2 58, T
AT TR A R A 3 R A et
REILUEFR /5 A A5 B A I RS
LIPS ) SOV NIE /Sy Eitida- -8

]

[]: What is flying in the air?
T A:kites P_A:Kites

(a) FEBI1

[7: What is this person standing on?
T_A:beach P_A:beach

(b) FEBI2

3R =l

4] : What color is the board?
T_A:white P_A : white

(c) FEBI3

Ea R

[ : What is flying in the air?
T A:kites P_A:kites

(d) Ffl4

[7]: What is this person standing on?
T A:beach P_A :road

(e) FHlS

1) : What color is the board?
T_A:white P_A :brown

() Fedilo

B8 BERXiEsatErEsl
5T A WESZESRP_ A NBIIESR.

2.6 1EERRMERE

AR A o A B — ALY 5 214 i = ) L ) 2
RERIEAT oA, SEI 25 N3k 5 iR, BUTD Al
4 Faster RCNN $EHUR EGXT S R-E - BRI
MAEEHEA T B 125 3] . MFH 2 85 2 1 X4k 1k
AlA . BAN $EH T —FloW vk i 2 AL, A
MEABIE B A RERETE . DCN #£1H
T — b S A S TR R R AL T S S AR
2] TETRG B B EAA AN R, DFAF &
— A ZJEHEB G N2, A B2 A 27 2T RS Y RN A
BZAE B RO SCBRHE Rl G . MLIN 42—
N ZIZRHEE M 2%, D 2N Bk @ L
PSS HAEH A B T 42 Ry f B A2 2 Tl it A7
HASE N2, B8 G 2R K 2 0 FNE 5 2 8] 1 6%

=H . MCAN th{2 7 —F 3T Encoder-Decoder
IR G T 2 20 O o s T AR Y T ORG BE
A SCHTHE Y AU RS MGSA 8 i 5 — ST B
TR I s 5 o e R (5 L AT 3 s A A
() T00 DU RS B DN A% b i] DU Hh B HE B 2R 0K B
71.12% ,3%7E Yes/No, Other F1 All #8510 HERS
JEXRATEE.

3 & i

ARSCPE T — BT 195 A R AL A AL 5E
VSRR Y foft T HAU A 254 S A D a3 1) ad 9
FIAMRAS AR 22 A B SR AT s /b 5 H A2
FICHRIE L5 7% 18 3 BB BEURAT K AR B RS ik
P RSO Y A A TR 5 e AR X [ 3 R T
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5 B BB R T %
Test-dev Test-std
Hem 7 R HoAl RAMERRR SRR
P i b MERRR  RIERR
BUTD!Y  81.82 44.21 56.05 64.32 65. 67
MFH! - - — 66.12 —
BANtH 85.31 50.93 60.26 69.52 —
DCN8) 83.51 46.61 57.26 66. 87 66. 97
DFAF! 86.09 53.32 60.49 70.22 70. 34
MLIN 85.96 52.93 60.40 70.18 70. 28
MCANM 86,82 53.26 60.72  70.63 70. 90
MGSA(ATL)  86.96 53.21 60.84  70.76 71.12

RS ] (8 B R T 5 T T 0 B B i o e (1 5K
LA RO LR I SE =W = BN = SR e 3
SRHTI% A TE I AL AR R BERS B 4 b I e 7
AL TSR S AR L BASUER  DA T4 T A s i) 2 A 7
AOPERE . 5 2R 3 2 A0S 1) A AR LU L AN SR
PR HA —E 5e 4 71

SR A H AT SE ST 55 o S IR T3 57
HE (ol X80 A AL SE AR L 5 [ REURR AR AR 405 45 A T £
RS XPBT ARG AR A 5 R A IX
AR R N2 T R B A 4 JR 5 B X 25 A2 i
DA E 2 . AR S e 50 b Al 224 TR 7Y
x4 Jm P50 5 A B . B L T 25 2%
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