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Recent Advances in Visual Question Answering and Reasoning
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(1. School of Computer Science and Engineering, Tianjin University of Technology, Tianjin 300384, China;2. School of Artificial
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Abstract: With the rapid development of the social media and human-computer interaction, the volume of
multimedia data, such as video, image and text, has grown tremendously. Therefore, researchers have
focused their attention on the multi-modal intelligence research. As an essential and fundamental research
topic in the multi-modal intelligence and artificial intelligence area, some scientific research results on the
visual question answering and reasoning task have been successfully implemented in the fields of human-
computer interaction, intelligent medical care, and unmanned driving. This paper makes a comprehensive
overview of the related algorithms of visual question answering and reasoning, meanwhile classifies and
analyzes the existing methods. Firstly, we introduce the definition of the visual question answering and
reasoning task, and briefly describe the main challenges of this task. Then, we summarize the existing
methods that focus on attention mechanism, graph network, model pretraining, external knowledge and
explainable reasoning mechanism. After that, we comprehensively introduce the common visual question
answering and reasoning benchmarks and discuss the existing methods on these benchmarks in detail.

Finally, we prospect future directions of the visual question answering and reasoning task.
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B8 AL G A E AR TR S AL PR A B R RRAR B E ARSI DA R AT S U A5 TSR HLA B AT
55 LA B ML 5 R IR 25 45 AR 5 A BRAT 55 MRS T B ORI RS o H 2 X AT 5 A I Bk B
— RS KO B 20 B, 5 2 T A 0 R AR ) A AT 55 LR S0 R R A W R R A R B
A5 R AL A 2 RO 1 A AT S Al S A 55 O S B SOAS R R A BRI Y S, O T S H B R R
UK bR SO DGR R AT $2 0 R B . B SRR 5 10 2 Joe A B 22 I A2 JRRARs: 1) A 0k HF O R R B A
18 ], SCAS TG L R AR A5 20 A6 25 00 A I 2% 1 SR vh R TR B . R T 1 G Y BRSO VR AN RE X 2 A
B JE AT AT SR A SUR A B DR e B AR S AT S5 s i AR . e 08 ] 2 (Visual question answer-
ing, VQA) "I SE H AR (Visual commonsense reasoning, VCR) ™74 VR Sy 42 46 25 45 5K 14 T 41
ARy 2 B TR N )Tz R

20144F , VQA B E R L 45 € — IR I8 il — > H AR TR 5 )8, BOR BRI — 5 6 T SCE
B AREFTER ME 1R, VQA B —UHEM M5 AL 55, 7T LK 2 5 MG 75 8 1] 8 A 1 A
P8 X1 S Z B AT 5SS G AT B — AR RIS B 5 AR AT A . B AT LAV B 2 A
PR U, L T B I5G i 23 A A B3 RRE R s DA o0 5% A 5 v 3R R R AR R A

AT B — i AR I, T LAAR PR T i 145 rb A 10 BROR ZS A0 AT H B9 HE X T VQA R 58
M & HJE — DL RME 55 . T ik VQA RGEHA B B i A M1 6. J7 8T 5 oK (19 #E 3L BE 77, 2018
AEVCRAE S EN VQA I FAE 55 B3 L Q8] 2 i 7 o 3%AT: 55 € 0 45 5E — MR LR R — A ] 8, VCR
BTN AN T 3 ) T 1 28 58 T 2t — A S Bl R i B T A 2 R IE A M . VORAL S T
2 A D 350 3 5 ) ) 0] 25 Q> A RIS A B (QA—R) o B IR B (Q > AR) ZRBEAL 1 B 78
QA B EH B R ARG HE QAR P IERE IEM ARt . Pk WA 2125 Q>A il QAR (1 1 7Y
RIRT o ) LATE G DA 45 5 A8 1) Y 4 D2 T e 8 1SR Nk BE— P 5 — X 2 TAE S . W T QAL A
S AR, EWURAR B A S . AT QAR A )R RS FNE A & R A&, e WU A e Bl h o AR
L HLAHAR NI — FERE A% 1 b [n] 225 0] 380, I FL S 90 i — 25 0 HE B, AN 2 TR0 )23 T ) e AE 2 30, B
Xof PETAGORT SCAS R AR R A7 $18 5 B o 0 S DA R 2 T ) A L B2 ) 3 IRROR SCA 1 5 RS R AE

{ s )
Q:What is the red object ~ Q:What kind of cheese [8J&:Why Person 1 is covering his face?— ¥2E:B is right because ...

left of the girl that is is topped on this pizza? A:He is trying to protect himself A:He is wearing a protective

holding hamburger? from [Person 1]. B:The building is on fire and he

A: mozzarella D: pickles B:He is protected himself is vulnerable to it.
i o . against the heat. C:He is staring at the waiter who is

A:Cup C:Coat E:milk B: ricotta E: grass C:[Person 4] has just struck him slightly out of frame.the waiter has a

. X C: milk F: snowin with an object. cart with a pan of food that’s on fire.
B: Tray D: Food e = D:[Person 1] is afraid that he will D:He is outside where the sun can

be seen. get in his eyes.
B AL 7] 25 A 55 7 1 &2 A H P BRAE 55 7 B

Fig.1 Example of VQA task Fig.2 Example of VCR task
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Xof A0 o TR BEAE 55 AR SC A 4, AT R BON BN i (2) R 207 1k i T R R TR R &
PP, oK 25 S B R figp R R A AL, BB AT TR0 23 M G e 0 AR A R AR AT R AR B, R T O B —
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P 4 P A I B I A TET I 3 (R A B R . AL 1) 2 g i AT 55 1) R A AR 25 2 Bk AR R R A, SO
N2 8 R ER ) 22 [0 A 25 5RO DG, %00 7 (] 25 ] I 1T BB 22 [0 v i J 2205 8, OO0 ORI B
22 ) B AR S R AT HEBE . A0, 7E LB 24 28 L A VQA-VIT B SR R BT A DL — A BE 1) A1) ()
RIS T R 2 90 00 Y 28 SRR R, LA BT R AR T3 A e i 22 107 AE R T RS N A AR B 1 SRR AE
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B — 2 0 TR AT S R ] S e A AR A PR A 2 (] 4 R DG T SR T B A RO T U
HE T A5 510 43 25 TR B B, S B AT: 55 A 0 /% i BT 2 400 5 ) 250 5 9 L A — 0 e A

2 MREESHEEEXTR

W 3 7R 45 5 — W P R A B ok oz i 1] AL, 228 2o 0L 4 1 % LA R SCAR i B 8 2 ) o G 2 A 4 fiE
PRI, S TR A BE S A5 B A AT B SR BN A5 R B MR O i B AR (1)l 5 R I hL
o] A 2R BT S 3 E A X R T DA S R A A AR A £ 2R RE B 5 5 (2) 3 i K o P A
AT DAAR 285 )2 ML 08 58 0E R 8 )22 SCAS R IR 22 8] B9 18 SCAR S PE | i BE TR R4 A 0 = A0 HfE B A2 5 (3)
o FH I 5 A58 280 2 o] 3032 Al B 4 (4 22 25 Rl 6 R IE AT 440 /) B2 A8 250 S8 38 5 (4) 3l 5 51 A B
R A TR A S 41 B 5 A5 2 P AR B L (9 R o RE A2 4 B 22 AR S 4 SRR TR R el B 4
FRFIUIN 5 (5) 38 Ao AT 2R i 2000 4 At S o S A AR S5 e A P AL ] A A 4R B R ofE TR AR, O T B AR
¥ 4 M 22

K& o
' T A R 2
0 @ ‘ i %ﬁﬂg@}zﬁlﬁ — ZEBMH — “yes”
‘ ‘ i RE
? { N e SRR
] bR T Ui )
N ] Q E Zaoeh ";nff’;mer W 4 i WHFITR
— 7 Softmax o
I"" [} i SHE A
<man,on,suit> Sparsification i ‘
S <suit,over,shirt> —— 4 : S B,
\%31;:%‘2 . === B, B-a Scale H B
: f : <hammer,leftof,man> # P 4 o :
' L MMM4 : .l.g.]x;j;% e s 3
I ! e man
e A X A LT, ZLSTV, ST, 2 ‘2——::3 At . = & A4 risht/ %{ \
Is the man to the right of the B - ? f ? e — 'y THERREQ) \ ‘
. 5 (i-1] X
hammer wearing a shirt? B2 Is dic) (man Z,‘.. 1 g o /\/
— Z[_" l[:' 10 hammer

3 LB R A S HERIAT 55w O ik
Fig.3 Common methods for VQA and VCR
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A R TE BEAN SCA B3 R AR X

3 R T R ML & LR, 4 IF 5 U1 P 5 1 AT 5 0 pIL A R 4 TR AL P B L R OE 1) 5
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A B rp 5 ol R OG A R T A X LR 2 B R R AL O 51 Y ) R
BT SOR G R WAL TE B T AT A A DR G T ORI R 1 2 2 S B A R R AR A S
W Y 2 SR U . W 25 TR DG R TR D WL T AR RS P OC &R R — S G R BTk
2 T WL RS 22 0] 0 AR BE AR DG 5 i o A o 4% DX SO I REAIE A5 L . Peng %5 VR
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Jer IR PR Hp i ORE 5 Ak 1 A3 1 AR AR AN O 2 R B e AT 2R 25 8 508 S0, 308 BB K 4% F 6 R
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— N T i B ) R ) 25 ZR 40 . Chen 25148 T — P R G 56 A I3 SR AR A 1 (Counterfactual sam-
ples synthesizing, CSS) Jy 3% , 1% J7 1 38 5 7 [n) 81 b Y B A% ol 5 3R] 308 P4 SC 5 X 42, I o0 40 it R [R] g e AR
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3.2.1 VQA-v2#IEE AKX F ki

K25 W TR RBIEH B VQA B B 1£ R2 VQA-V2EIBEMRIFILE
VQA-v2 ﬁ}ﬁ%i I 48 j@gt% , /ﬁ‘: I’"I Test-dev %:z Table 2 Comparison results on VQA-v2 dataset
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®3 OK-VQAHEEMEIMLILER
Table 3 Comparison results on OK-VQA dataset

7 A0 PRk T R/ %
ArticleNet(AN)* AL TR 5.28
BAN® 4k 3 H A} ConceptNet 25.17
GRUC™ ConceptNet 29.87
Mucko™ ConceptNet 29.20
KM >k H OK-VQA MBI 1R 31.32
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MuKEA"” K 1 VQA-v2 Hl OK-VQA i #5851 35 1K 42.59
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Table 4 Comparison results on VCA dataset
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