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(Image-Text Matching)

“A man wears

an orange hat
and glasses”

PR B

Al System

What is the mustache
made of?

BEEWIE
(Image/Video Captioning)

3z {EE
(Language-based Image Generation)

the bird is small this bird is white
with a pointed bill and brown in color
and is all black with a sharp beak
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Xuying Zhang Yunpeng Luo
RSTNet: Captioning with Adaptive Attention on Visual and Non-Visual Words. IEEE CVPR 2021
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Caption: A man hitting a tennis
ball with a racquet.
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g: -‘-‘L QE% High Visualness

cat
Table 3. Performance comparision with the state of the aton the  RSTNet E 1%;'5 ii 1E % Eg g;&

COCO "Karpathy” test split.

Metris HIREMS-COCORIZE LNET

B@l B@4 M R & S

Model it RIFIXE) 7 SOTA

/

SCST [31] - 342 267 557 1140 -

Up-Down [?] 798 363 277 569 120.1 214 Table 4. Comparing with SOTAs on ResNext101 grid features
RFNet [ /6] 79.1 365 277 573 1219 212 :

GCN-LSTM [47] 80.5 382 285 583 1276 220 W B@l B@ M R C S
SGAE [42] 808 384 284 586 1278 221  Model

ORT[12] 80.5 386 287 584 1283 226  UP-Down[2] 750 373 281 579 1238 216
AoANet [17] 802 389 292 588 1298 224  Transformer [6] 80.9 389 290 585 1312 227
M? Transformer [6] ~ 80.8 39.1 292 586 1312 226  AoA Transformer[13] 80.8 39.1 29.1 59.1 1303 22.7
X-Transformer [28] 809 397 295 59.1 1328 234 M2 Transformer[6] 808 389 29.1 585 1318 227
RSTNei(ResNexti0l) SL1 393 294 588 1333 230 | piusformer(38) 810 97 2.1 58 1502 28
RSTNet(ResNext152) 818  40.1 298 59.5 1356 233 | | RSTNet(Ours) 811 393 294 588 1333 230 |

Table 5. Leaderboard of the published state-of-the-art image captioning models on the COCO online testing server, where B@N, M, R and

C are short for BLEU@N, METEOR, ROUGE-L and CIDEr scores. All values are reported as percentage. = . = - =
Metrics B@l B@2 B@3 B@4 METEOR  ROUGE-L CIDEr-D

Model ¢S5 40 ¢S5 40 5 40 5 40 5 40 5 40 c5 c40

SCST [31] 78.1 937 619 860 479 759 352 645 270 355 563 70.7 1147 116.7
Up-Down [2] 80.2 952 64.1 888 49.1 794 369 685 276 367 571 724 1179 1205
RFNet [16] 804 950 649 893 50.1 80.1 38.0 692 282 372 582 37.1 1229 125.1
GCN-LSTM [43] 80.8 959 655 893 508 803 387 69.7 285 376 585 734 1253 1265
SGAE [42] 81.0 953 656 895 507 804 385 69.7 282 372 586 736 1238 1265
ETA [20] 81.2 950 655 89.0 509 804 389 702 286 380 586 739 1221 1244
AoANet [ 1] 81.0 950 658 89.6 514 813 394 712 29.1 385 589 745 1269 129.6
M? Transformer [6] 81.6 96.0 664 908 51.8 827 397 728 294 390 592 748 1293 1321

X-Transformer(ResNet-101) [28]  81.3 954 663 90.0 519 81.7 399 718 295 39.0 593 749 1293 1314
X-Transformer(SENet-154) [28]  81.9 957 669 90.5 524 825 403 724 29.6 392 595 750 131.1 1335

RSTNet(ResNext101) 81.7 962 665 909 518 827 397 725 293 387 592 742 130.1 1324
RSTNet(ResNext152) 82.1 964 67.0 91.3 522 830 400 731 296 39.1 595 746 1319 134.0
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Xuying Zhang
Exploring Language Prior for Mode-Sensitive Visual Attention Modeling. ACM MM, 2020.
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Bruce & Tsotsos et al. 2006 Torralba et al. 2006 - judd et al. 2009 Subramanian et al. 2010
[120 images, 20 viewers] [36 images, 24 subjects] [1K images, 15 viewers] [758 images, 75 subjects]
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Fixation Density of #1

MSCOCO Captions of Image #1

A double decker city bus driving down the street.

A double decker bus waits at a bus stop.

A large double decker bus driving down a city street.
A double decker bus parked on the street.

A double decker bus going down the street.

High Caption Consistency (HCC)

MSCOCO Captions of Image #2:

A laptop is on the bed in a room full of books and clothes.

A messy room with clothes and a computer.

A messy bedroom with the bed on the floor.

A bed covered in lots of clutter with an open laptop computer on it.
A bedroom that has a lot of clutter and a laptop on the bed.

4 NN

7/
w"/O"%\

High Caption Diversity (HCD)

Fixation Dataset: SALICON http://salicon.net/ Captioning Dataset: MSCOCO https://cocodataset.org/



http://salicon.net/
https://cocodataset.org/
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u Tﬁ’hﬁﬁ HCD ({i% CapSim) vs. HCC (5 CapSim) CapSim = — > %" CIDEr(c, ;)
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CapSim Score
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N

0 20000 40000 60000 80000
index

CapSim 0.7014 0.6721 0.6636 0.6238 0.6115
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Attention Mode
( )
SubModel_1
\. J
( )
SubModel 2
v : Visual input K : Number of
Modes
m : Attention mode
s : Saliency M : Number of
Locations

a : Eye fixation

P@lv) = ) P(mlv)P(silm, v)P(aim)

P(a,lm;) = N(log Z Pd(“l))

deDy,

V1sual Input Saliency Fixation

GitHub project page: https://github.com/zhangxuying1004/MSA
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> . MSA YORK120 | MIT1003 | PASCAL Mode
BIHEER: YORK120, MIT1003, PASCAL M2 AL | ]
ernatives [Geen IGdgz [Geen IGng [Geen I(_ngz Number
#E*,—_R: IG, IG-DGII, AUC, sAUC, NSS MSA-S gecsaep | 1.015 0.355] 1.061 0.122| 1.218 -0.036 2
MSA-S Topics, 5 | 1.031 0.370] 1.060 0.121| 1.239-0.015 5
MSA-S Topics, 10 | 1.036 0.376| 1.066 0.127| 1.220 -0.034 10
YORK120 MIT1003 PASCAL MSA-A | 1.025 0.365| 1.083 0.144| 1.257 0.003 2
Model IGcenT IGngT IGcenT IGngT IGcenT IGngT OO HCCHHCD) = 90 ' ' L T
CEN [5] 0.000 -0.660 | 0.000 -0.939 | 0000 -1.255 MSA-A Topics,5 | 1.032 0.372) 1.083 0.144) 1.273 0.018 >
AWS [19] 0358 -0.302 | 0.261 -0.678 | 0242 -1.012 MSA-A Topics, 10 | 1.049 0.389| 1.086 0.147| 1.248 -0.006 10
SAL [10] 0927 0267 | 1.050  0.111 | 1230 -0.025
DGII [17] 0.660 __ 0.000 | 0.939  0.000 | 1.254 _ 0.000
MSA-S (Ours) | 1.015 0.355 | 1.061 0.122 | 1218 -0.036 . s -
MSA-A (OQurs) | 1.025 0.365 | 1.083 0.144 | 1.257  0.003 I) kﬁSAL*EiZﬂBEﬁ ' %FHMSA
e ] 1 — e
IESRIR B S RE E R IEtR L1
YORK120 MIT1003 PASCAL SIE2EF
Model AUCT sAUCT NSST | AUCT sAUCT NSST | AUCT sAUCT NSST S
CEN [5] 0.784 0500 0959 | 0.787 0513 0968 | 0.840 0516  1.159
AWS [19] 0.760 0717 1236 | 0.736  0.686  1.075 | 0.747  0.657  1.122 NP .
SAL [10] 0.819 0707  1.904 | 0.830 0719 1976 | 0.854 0.717  2.210 IT) *Uﬁitﬁafﬁﬁ*ﬂki’a{a¥*z5
LY ° L - S
DGII [17] 0.783 _ 0.717 __2.280 | 0.770 _ 0.749 _ 2.681 | 0.825 _ 0.700 _ 2.546 )(N/I\TOPIC*E:T:C . AR
MSA-S (Ours) | 0.828 0708 1928 | 0.839 0.723 1978 | 0.857 0.712  2.205 LAE g m p
MSA-A (Ours) | 0.828 0702  1.951 | 0.839 0717 1.998 | 0.858 0.713 2.235 —Z iR | (BiRRAINIBiHERE

20



EEEE - Soos AR

XIAMEN UNIVERSITY

AWS Human Fixations Input

DGII

21



SHHIE-ZES1DIE
Multi-Feature and Multi-task
Collaboration
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Dual-Level Collaborative Transformer for Image Captioning. AAAI 2021

ZAHIENE

Yunpeng Luo
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B-1 B4 M R C S
Grid (G) 812 390 290 386 1312 224
Region (R) 80.1 390 289 386 130.1 224
G+R 389 29:2. 58& 1516 227

+

DLCTwio LCCA | 81.2 392 292 586 1326 2238
LCCA + CBG 80.8 38.7 29.0 58.7 130.8 22.7
DLET 814 398 295 591 1338 23.0

RESXITH=ET AN BiESFISIEERIERH AR E EAR PR
I, SEEINENESE SRR EREESSHIR TE
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Single Model Ensemble Model
Model B-1 B-4 M R B S B-1 B-4 M R C S
SCST (ResNet-101) cvpr2017 - 342 | 26.7 | 57.7 | 114.0 - - 354 | 27.1 | 56.6 | 117.5 -
Up-Down (ResNet-101) cvpr2018 798 | 36.3 | 27.7 | 569 | 120.1 | 214 - - - - - -
HAN (ResNet-101) aaai2019 809 | 376 | 278 | 58.1 | 121.7 | 21.5 - - - - - -
GCN-LSTM (ResNet-101) eccv2018 805 | 382 | 285 | 585 | 1283 | 220 |'809 | 383 | 286 | 385 | 1287 | 22.1
SGAE (ResNet-101) cvpr2019 80.8 | 384 | 284 | 58.6 | 127.8 | 22.1 | 81.1 | 39.0 | 284 | 589 | 129.1 | 22.2
ORT (ResNet-101) nips2019 80.5 | 38.6 | 28.7 | 584 | 127.8 | 22.1 - - - - - -
SRT (ResNet-101) aaai2020 80.3 | 38.5 | 28.7 | 584 | 129.1 | 224 - - - - - -
AoA (ResNet-101) icev2019 80.2 | 389 [ 29.2 | 58.8 | 1298 | 224 | 81.6 | 40.2 | 29.3 | 594 | 132.0 | 22.8
AoA (ResNeXt-101 Grid) icev2019 80.7 | 39.0 | 289 | 58.7 | 129.5 | 22.6 - - - - - -
HIP (SENet-154) iccv2019 - 391 289 | 592 | 1386 | 223 - - - - - -
M2 (ResNet-101) cvpr2020 80.8 | 39.1 | 29.2 | 58.6 | 131.2 | 226 | 82.0 | 40.5 | 29.7 | 59.5 | 1345 | 235
M2 (ResNeXt-101 Region) cvpr2020 80.6 | 38.8 | 29.0 | 584 | 130.8 | 224 - - - - - -
M2 (ResNeXt-101 Grid) cvpr2020 80.8 | 389 | 29.1 | 58.5 | 131.7 | 22.6 - - - - - -
X-Transformer (ResNet-101) cvpr2020 809 | 39.7 | 29.5 | 59.1 | 1328 | 234 | 81.7 | 40.7 | 299 | 59.7 | 1353 | 238
X-Transformer (ResNeXt-101 Grid) cvpr2020 | 81.0 | 397 | 294 | 589 | 1325 | 23.1 - - - - - -
Ours (ResNeXt-101) 814 | 39.8 | 29.5 | 59.1 | 133.8 | 23.0 | 82.2 | 40.8 | 299 | 59.8 | 1375 | 233

] Entries

Date of
Last Entry

cd0 A

c5 A cdA0 A

CIDEr-D

5 0
yun3300612 > 09/03/20 0.824 O.?(vﬁ 0674 0917 0.528 0.838 0406 0.740 0.298 0O 396 0.598 0.753 1.333 1.354
0822 0.961 0673 0912 0.529 0.833 0408 0.734 0.298 0.394 0.599 0.755 1.320 1.342
2  IVA-CASIA 06/14/20 d
(2) (4) (2) (1) (2) (1) (2) (3) (3) (1) (2) (2) (2)
0818 0.963 0.665 0912 0.519 0832 0.398 0.733 0.296 0.393 0.594 0.751 1.304 1.337
3 Prophet 06/02/20 2 f =
(7) (2) 8) (2) (8 (3) (10) (3) (5) (4) (7) (4) (5) (3)
F XZ S aAE
4 (Y Y
MSCOCO%Z L%k T MitiaikE =iE 27



Gen Luo Yiyi Zhou

Multi-task Collaborative Network for Joint Referring Expression Comprehension and Segmentation. CVPR 2020
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BT AT{E
» MAttNet (Yu et al. CVPR 2018) O
SMERS(TSMLE

» LGRANs (Wang et al. CVPR 2019) > ﬁrgﬂlzﬂ%ngﬁaﬁm
> NMTree (Liu et al. ICCV 2019) s
» FAOA (Yang et al. ICCV 2019) AR ERER(ESTRLE

R HERSEET , oK
> CMSA (Ye et al. CVPR 2019)

PITEMES B , :
‘person on scooter wearing black
> helmet and has black backpack”
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. g‘_gﬁ# % Table 4. Comparisons of MCN with the state-of-the-arts on the REC task.
~ =H RefCOCO RefCOCO+ RefCOCOg
Model Visual Features val testA | testB val testA | testB val test | Speed* |
MMI [23] cveris vgel6 - 64.90 | 54.51 - 54.03 | 42.81 - - -
CMN [31] cverie vgel6 - 71.03 | 65.77 - 54.32 | 47.76 - - -
Spe+Lis+RI1 [15] cverr | frenn-resnet101 69.48 | 73.71 | 64.96 | 55.71 | 60.74 | 48.80 | 60.21 | 59.63 -
Spe+Lis+R1 [45] cveriz | frenn-resnet101 | 68.95 | 73.10 | 64.85 | 54.89 | 60.04 | 49.56 | 59.33 | 59.21 -
Paral Attn [19] cveris frcnn-vggl6 - 131 6532 - 61.34 | 50.86 - - -
LGRANS [37] cverio frcnn-vggl6 - 76.60 | 66.40 - 64.00 | 53.40 - - -
NMTree [ 5] icovio frcnn-vggl6 71.65 | 74.81 | 67.34 | 58.00 | 61.09 | 53.45 | 61.01 | 61.46 -
FAOA [3%] icevie darknet53 71.15 | 74.88 | 66.32 | 56.86 | 61.89 | 49.46 | 59.44 | 58.90 39 ms
MattNet [+ 3] cveris frenn-resnet101 | 76.40 | 80.43 | 69.28 | 64.93 | 70.26 | 56.00 | 66.67 | 67.01 | 367 ms
MattNet [ 3] cveris mrcnn-resnet101 | 76.65 | 81.14 | 69.99 | 65.33 | 71.62 | 56.02 | 66.58 | 67.27 | 378 ms
MCN (ours) vgel6 75.98 | 76.97 | 73.09 | 62.80 | 65.24 | 54.26 | 62.42 | 62.29 48 ms
MCN (ours) darknet53 80.08 | 82.29 | 74.98 | 67.16 | 72.86 | 57.31 | 66.46 | 66.01 56 ms
* The inference time is tested on the same hardware, i.e., GTX1080ti.
Table 5. Comparisons of MCN with the state-of-the-arts on the RES task.
RefCOCO RefCOCO+ RefCOCOg
Model Visual Features val testA | testB val testA | testB val test
DMN [25] ecovis resnet101 49.78 | 54.83 | 45.13 | 38.88 | 44.22 | 32.29 - -
s e RRN [16] cveris resnet101 55.33 | 57.26 | 53.93 | 39.75 | 42.15 | 36.11 - -
MCN ﬁﬁgMEi*;ﬂ CMSA [10] cverie | resnetl01 58.32 | 60.61 | 55.09 | 43.76 | 47.60 | 37.89 - -
B R s e R el
Ay = 2] == ree | | & ] wcovio | mrenn-resnet : 03.02 | SZ. : i s z ¢
ﬁ*ﬂﬂﬂg?&ﬂ@l; MCN (ours) vgel6 57.33 | 58.59 | 57.23 | 46.53 | 48.68 | 41.93 | 46.95 | 47.20
MCN (ours) darknet53 62.44 | 64.20 | 59.71 | 50.62 | 54.99 | 44.69 | 49.22 | 49.40
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VQAL1.0 test-dev All  Yes/No Num. Other VQA2.0 test-dev All  Yes/No Num. Other

SAND! 587 793  36.6 46.1 MFBI23] 64.16 80.95 40.73 54.62

DAMN[71] 594  81.1 38.6 454 MF-SIGY [5¢] 64.73 8129 4299 55.55

HiCol12] 61.8 79.7 387 51.7 BUAY 3] 62.07 7920 39.46 52.62

MCBI10] 642 822 377 548 BUA” ¢ [33] 6532 81.82 4421 56.05

DANG [108] 643 83.0 39.1 539

MLBS 5] 65.1  84.1 382 549 , ' ' '

MEB[23] 659 840 398 562 Basel¥ne_PIL (Ours)  65.07 81.15 4320 56.34
_ Baseline 7 (Ours) 66.21 82.38 45.03 4§7.24

Baseline (Ours) 647 832 379 549 Baseline_PIL” (Ours) 67.53 83.96 46.50 38.29

Baseline PIL (Ours)  66.1  83.7 394  56.7 ,d)

Baseline” (Ours) 669 848 408 575 VQA2.0 test All __Yes/No Num. Other

Baseline_PIL” (Ours) 67.6 83.7 41.4 59.7 LSTM—Q[lg] 5422 7346 35.18 41.83

VQAL.0 test All  Yes/No Num. Other MCB!] 62.27 78.82 3828 53.36
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i G[33]
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DANG [108] 643 8.0 391 539 Baseline_PIL rs) 67.65 83.91 46.01 58.46

MLBG [59] 65.1  84.1 382 549

MFBG [23] 659 840 398 56.2 N

Baseline_PIL (Ours) 66.2 83.8 39.6 56.6 A 1=

Baseline_PIL” (Ours) 67.7  83.7 41.3  59.6 B— M REREKVQAREEARISOTA
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1. Question: What is the girl weaying on her feet? \

Without PIL

- A;lsAwer: sa (l;l ls Predict: sandals

3. Question: Who wears ared s
Image

Without PIL

Predict: man

= =~

Predict: no

Answer: yes

With PIL

Predict: sandals

With PIL

With PIL

‘.“

Predict: yes )

ell-fed?
With PIL

Answer: yes Predict: yes Predict: yes

4. Question: How many slices of pizza does this child have?
Image Without PIL With PIL

Answer: 0 Predict: 6 Predict: 0

6. Question: What color is the license plate?

Without PIL With PIL

Predict: white Predict: yellow

46



Jiayi Ji Yiyi Zhou
Attacking Image Captioning Towards Accuracy-Preserving Target Words Removal. ACM MM 2020

iREI )i



SR EE Y - S AR

B X RIR R B R B 518 IERR
OSCIMEERIIBN I T, BB E B R ERT, 4ERrERn e
O2K: BGRSZEARRAATR; BEEIA, ek, Silgkkx
ONA: BRESHB. SRR, RBIRP. RERE

=] iR -
B B (SRS, FSRARP

XA o' Y

/ T> BSiEEAMD: There is a white building

with many steps.
S :
gﬁﬂﬁﬁﬁ / ﬁyﬁ.{% N ﬁi& —f —ﬂﬁmﬁ Soldiers gathered at the
5EF2%% | ‘ 4 || entrance of a white building.
BER =8
—I fEhEEithsa: A group of soldiers
\—1" assembled at the steps.
- 2
o RS
“¥ “building”

EEISPIAMNESETI , ERFEmPEIREIR T RIS ERSIR

48



ERIETE Y - ik AR

XIAMEN UNIVERSITY

B iR R B B B 518 B RR
Ol : =NAERIR

BinAEERAR
. ;SI,’S ¢ z D;j vk
Perturbation = ‘ Lrem = Z te{ﬁgﬁ{ N} {max { — a,log(p, ) — log(p; )}},
Lejy =
f
HETRTERIFEIER
Lacc = —E4s~P(S|Dyqy,e)[r(@”)],

BERFRIIELIR

Forward Propagating

T 51 B ok B AR AR B e B 108 S s S DI, - o gy {max | = @ tosto) - og )}

49



tRB )i — SC06

_EAPOE

O#:
O4&

L |

IR IR B AT
BEE . MIC-COCO

Fr: BUERKINER ., ERHIR

H #ria EER

TR BERE

R
e
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