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A survey of datasets and algorithms for Visual Question Answering

BAO Xi-Gang, ZHOU Chun-Lai, XIAO Ke-Jing, QIN Biao

(School of Information, Renmin University of China Beijing 100872, China)

Abstract:  Visual Question Answering (VQA) is an interdisciplinary direction in the field of computer vision and natural language
processing. It has received extensive attention in recent years. In the Visual Question Answering, the algorithm is required to answer
questions based on specific pictures(or videos). Since the first visual question answering dataset was released in 2014, several large-scale
datasets have been released in the past five yeHars, and a large number of algorithms have been proposed based on them. Existing research
has focused on the development of visual question answering, but in recent years, visual question answering has been found to rely heavily
on language bias and the distribution of datasets, especially since the release of the VQA-CP dataset, the accuracy of many models has
been greatly reduced, there is no review research to summarize it. We mainly introduce the proposed algorithms and the released datasets
in recent years, especially discuss the research of algorithms on strengthening the robustness. We summarize the algorithms of visual
question answering and introduce their motivation, details, and limitations. Finally, the challenge and prospect of visual question
answering are discussed.
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Fig.2 The framework of joint embedding methods
K 2 BREHRA DT IR RIHEZL

FE AN 1] 2545 7Y b B 2 1) FH IR 4 BN T 2 Malinowski 2 A\ P13 H B9 Neural-Image-QA ™K B 7 1)
HBIRMAEM 2 (CNND) AL IZMEE (LSTM) 5Ll K 05 7 B AE S5 A 45 A BUGAS BEAE N B R P
BIZ 7% (sequence to sequence) 1T 55, 5% £ A5 B 1) THIN 45 SR A B8 AT AR 8 2 B — AN TIUUI 50 19 28 55 46 AR 2 AR T
PRI REAE, 8 S K B R AR 170 8 3) 3 A S i) ) 8 1) SCAS REAE AR S 0 A2 I 4 ) dian N OB N\
B BT R0 P P KRR N 2 X 4%, T B BT 0 0] REARRAEAS S N R — AN HEAZ P 4 TN 2 6 B 2 7
A2 45 SR (SEND>) A5 BY ) I S 72 42 45 A A0 B AR AT (9 K 2 33242 9 2% PR )1 5 D B3 ) 22 28 s B 1 25 A 25
ARLRA) T AP b SR FH K e A2 I 48 A i T AR K B (1 2 R AE b ol RN 8 R I S M AN ) g, 1 o 13 1A X
AT ) A F 5 b ST (0 K S I 0 AZ 0 28 AR T N PR 5 SR P RD A il B R AN ], Gao s A\ PORK AR 3 1) AT
SR 5 FAT 55 AR E 17 52 16 N 2 Mk 43 25 8 M T s S P TR1 I 38 v A i B 2 25 8 AE ML 3Rt B Noh %5 AP
CNNMAER Z RN T S S HCRi 2 0 128 VA4 28 ) 4804 [0 880 P SC AR RRAIE 7= Az fig 146 AN EE R 4 AN [ g i
BT AL RN = A BN S S BT B L

IR E IR A 1 5 A SR, RN E S T B RSCR )R T 285 B A KE N LR 7T anff
W P FPRFAEREAT A Fukui®s AP P2 4 (BG4 ) B R IA fE I ANE, A JE AR 2 B8 2 M R 2R A8 HLA .
[R] I Y 22 B 2 5 2 X 2k Mt AL A% B (Multimodal Compact Bilinear Pooling) ,7F %5 1 25 4 4E il & Fief faf FH X 2% 1

IR e B e B HIX 2 G 0B S 4 $0E SUR) B ik Fukui®s A8 3 Tensor Sketcht?V5 vk [ 48 Al ik 4 B



aBFE FARRFESHTRSER 5

Ferh ARk A AR (¥ 2 350 B T MC B 28 75 24 HH 7o 4 P2 KR AE SR ORIE &A% P, BT LA 75 2 K 10 P9 A 2 (i) R
T HOIE A L Kim&E N PBHR T 2SR W M AL R (Multimodal Low-rank Bilinear Pooling) ,MLB#:
e 3 TR IA S (Hadamard product) & P Fh 45 AE. M LB 28 EL A i th) 2 B2 AR GHI A ) 2 308 D AT A,
{2 RS R 2 AU URR, I 2R Sl 12 Dy 1 S A5 A 2R ELA ML BASE 2R A 1 G 48 J DA S MCB AR Y LA 6 R P 1)
A, Yuss AR T 2RSSR W& LA (Multimodal Factorized Bilinear Pooling) KRRk gt & I FH
) (0 18 5 A AR S AR R R B, R R O/ T AR () S ORI i 4 B Yu e NS IR Bk T 22 B A DR 5
WE AR (Multi-modal factorized high-order pooling
) MFHEAY 2 4 MFBAR AL A (R 45 23 03 Tk M BORTE 4 B B A MEB R Y M8 DUAS B = B (5 B AR D R 5
$0J5 TH7, Benyounes ¥ AN PO H T — A~ 2 4528 55K B (1085 50 0 0 15, 1 2 MOHO W3 R SR 360 22 T (A L2
PEAZ FL bt T35 58 43 7 Benyounes &5 A PONEE T T — I RE B 43 A ok PRI A2 FL AR Bk, T LA ) il 2 o 2 )
A% IR R R A B AT AR (il & 95 2R . Benyounes 2 N BTIZE I EERll b7 H T 35 T Huls X £ 9K 5 40 A X X
LR VRN A A A R SO S T BRI NS R T DA T 2 U RS TR R RIS A TR I N XL i ot
1 G BT BB % 27 AR 1) (R RS 1 58 0L, [R50 IR B BB S R . — AN R PR i G 455 28, L S 00k B A F B T 20 A
ety ik

FERTY ) 26548 577 T Kim %5 N POz I FE B 22 S R 1 et R B T 2 B iR 22 I 4% (Multimodal Residual
Networks ), 7E 1125 9 2% N 22 2 Bk 22 326 49 8 45 19 A A SRR AIE 1] A EL R B2 1 3 [R] 2 ) B S Saito S APV T
“DualNet” 5 & 5 Pl 15, B 9 Pl ASE 245 KR A1E 70 35 SR I RN A 96 Gao S N 140055 JE 3 22 Rl oy 2R EAT RS il 2 1 2
] FH so ftmax i 1 FH R J2 Wit 545 31 ke 2H 2 M 406 B0 B -5 AR I AH 3T )5 48 B R A 0 22 1) &2, B A 2 ) B B
AMSAE R BN A 5, 5 BN RPAEAH EC 3 A B 3 2 (5 RV AL e 00 5 474 5 1) 0 1 S A 97 2 1) A e 15 Bl kMR
- SC A7 S T 0, S A R A A MU A - SR (8] 1R O R DL A T R - SCA N 2 B A% 4 BE B (R S
LU T S A 1 96 FRBEAT AR R IS e 45 SAR N, 0% 5 SR A M5 B LA TE BT

W46 ] B ) SCAR R E AT A SRR AE VAR R [ i N 2 A Do NP R S = el (EMR, W, &%) 1)
(9 2 M S IK B N IR 38 0 B 5 35 T AR AS Rl A I S 8001 In, Do %% Al PARALIND 43 245 2t 2 804k =
Py ) 1) 28 L.

FAAE IR A BN T VEAS S DU SRR AR T A R A S B A RN B R AN I BNt i R 3 g DA RO B
P 14 A1 B, EG S8 T A0 ) AR (1 R Al 8 A AR DK R B T 2% (). B T A0 5 AN SRR AE AR AR R 4015 B
X T AR TR AT 5 B, B K P R AR AT TR RN 2 R A TG S M5 8 S i) B 28 1) 43 S B R AR k.
12 EEHHH

IR IRER 3 AR A Iy e AR E ) 4 AR AE A D R I B R ) S N (R S RS R TG
JRIAAE 5, T 10 R o 047 1 55 T2 B R DGV () AR K BT R RRAE 4 N e 25 2 S B0 KB i N 4 K 38
r 3 T 5 R T 1 A A 3 R D TR I B KR DG B R b L ) JEUAE O 18 X R B DG il A e S B ) 1) X
— MU, T A PR A A 2K, B AR 978 Si om 55 SR K78 R 1 v 58 00 A T A I O B8 2, AT DR KB i 77
22 25 [ SRR A 7. Eean 1e) BB IR R B R A 4 2 7 I R AR YR TR AN S B R AL VR R 1 X ek
V1% 45 3 B 2 1) DR 7R 77 D R AE F AR A B AT B AR A AT AT T AR K A R, B Gk R AR )
B R L8 B 1 1 A5 0 X u S N OB Sl 78 5 W0 ) 25 A 55 U () PR 7 3 AT 45 Pt v 2 o WL ik 47
TRER TR SO i 2 — X
1.2.1  CLREON 51 03 & 07 i

L R O i R P ) R R PR R S el R O Y DX, Zha B NN R R R S K 2 R
S G B A B SRS E MR A SN i 2% 8 1 R B R R 0 IR S A AR A e At AR AR T
(IR A A . Shih 5 N SDH ML AR5 AE 5 SCA R AE (7 S0 R 306 45 03 25 0 B0 T 3 0 B 1 4 5 A0 AR E X
3 1) S A A AL P DR/ 2 X P TR AR B, T 13 o BT R R A 5 A R AAE A 3R S TR T A
fiE. Yang % AU PN A 3 10 5 AT 55 A — A R0 o A B Y SR AT 8 0 B0 AN il v i [ 25 ) R, [ B Yang 55 A



6 Journal of Software B4R

et 7 HEE IR 2157 (Stacked Attention Networks) 455 24 38 i 22 YR 3% AXAS W7 ) i 1] /88 11 SCAS SRR AIE 3R 45 1 i
REAE DX 385 (1) 3 77, 38 3 29 A SANASE U A ] J2 i T DA JDUASE B 2 B8 o oy JR b 5 1) A R 38 4, T B
48 SRAIE B A3 OCSRAS A0 08 R AIE DX 73 2 7 R0 R T 2 — IRHE S A I A, R 6 SG T E VR A I N 2 i R4 R & i
22 YA Y B O3 P& v 5 1] RAH 5 1 DX 3.

Patro® NHA Ky B0 07F 0 09 B 7 07 V2 9 19 X385 N 28 93 1 PR IX S I AN AH 6. TRt Patro 25 A4 H
T — AN B Z AN SRR ORI A9 SR B AR — AN g3 B X 3k, 1 SORE 3 B 345 R 1 S A 2 TR A7 (R 22 51X
MR ZESRES SFERIRET MM EG XS SR T 58T EGMEE Gt MarER
BEE N E .

SRR EHIE

= - = ®=p "
— Q

b S

. e
i @ > %;
N & wmnmE . ¢

What type of trucks are in the photo? ‘ I:{) . ;) :l)

Fig.3 The framework of problem-guided attention methods
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Fig.4 Visualization of the learned multiple attention layers
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Fig.5 Overall flowchart of the deep Modular Co-Attention Networks
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Table 1 Performance of models on VQA 2.0 dataset
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¢ COCO-QA K 47 FM-IQA K41 4£ BY, VQA H 41 £ Visual TW i #5 42147) Visual Genome# i 4. i T 1
REHE S CAE LR R PEANA 1,78 BEAE R 25658, X R B SR A7 4 (0 ) Bk AT A 45 R L E BN B4
i B A% 4 A ST MR VQA-CP B 4% 4 B L B 7T B AR S0 AR I TextVQA B 4% 4 U0 1 gt R AL & R v
VQA-Rephrasings 54 £, #F 51 5 2% v %5 6] 250 ¥ TallyQ A B4 42 4 DA 2% 1 9 45 80 v M B 1 1) VQA-XBUE 42

[106]
2.1 REABIRES

R BIEEE A R R, L i DAQUAREIE £ M COCO-QA U & 78 H4E M A% _E Hb % /N DAQUARKE %
R A Ll 2L, B HE 1 ) K DA ] 225 B N S R1 2 I HE A R B '50.2%.COCO-QA B 4 Hh 1 1n) /8 &
B R H R Bl AR I AFTE i B R R IR M DL S R I 2R AP A LR T, Visual Genome 4 48
Visual 7WH i ££ f1COCO-VQA$ Hin 42 b 5 K AH & E147- 76 — 52 B L, O U BE A7 AE T4 % B B4 1) et A7 7
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T4 H i 2 2 rp e SR O b T DL B0, A0KE il PR i AR AT U1 5k vT LAAS 3 0 50% 0 HE R R 3 15 1
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2.2 VQA-CPHIIBE
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I AR B35 o0 A A5 R 2 AR B AE U R 4 mP 7 AR 10 T 2 M 22, 22065 R 1 P 2%, T 0 DR 42 v 3 BB A5 381 ] 3
I e

BEXH I ZREE SR AE 55 0 S0 1 ) 1, Aishwarya e N BN HE £VQA vIFIVQA v2 5 5 kil 43, 40 5l 45 51 T
VQA-CP vIFIVQA-CP v2 #5545 455 N S A ] 1) 22 22 40 A0 LE I SRR AN SR 1R AN [ (19, e et 4 38
B2 7IX i) L E Y SRER PR L PR A I R, T A 00 3 8 0 2 g DK 36 5 0o ) B 5 Y R 25 SR R BRI T R
RE 8% 2D 78 TR IR A0 11 53 R R P AR 1 E 5 e D

FEVQA-CPHHE 4 b AR 7 55 1 48 K B8 I 2R 4 b I M4, 78 75 RAEVQA-CP vl 2
98.04%,VQA-CP v25£99.01%.VQA-CP v1 Il Zr4E T 100042 2, MR AE B R 1978 55 K N95.07%(VQA-CP v2
995.72%),VQA- CP v1 Il Zx5E 118Kk & . 245KA 1] B FN2.5SMANE R A R (VQA-CP v2illl 4 4 1 12 1K 1]
B\ 438KAN A A1 4.4MAN 25 S 20 1) VQA-CP v LIl %6 48 tH 8 7TKIR 5 . 125K AN 1] AT 1 3MAN B SR 4H %(VQA-CP
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V2R AR 198K B . 220K AN 1] FELAI22MAN 25 %), Aishwarya s AU 45 17 5 42 R0 R0 0 A 10 3 1) 250 45 TR0 7
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2.3 TextVQARIBE
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TDIUCHUE 421427 1520%. 84 — Lo &1 %) 11 50T 55 1V QASUHE 42 1 CountQ A B 5 42 U HowMany-QA % 45 45
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K 4 TallyQAKE £ o il FELA 5 1 o
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