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What color are her eyes? How many slices of pizza are there?
What is the mustache made of? Is this a vegetarian pizza?

A0 ) 25
(VQA)

Is this person expecting company? Does it appear to be rainy?
What is just under the tree? Does this person have 20/20 vision?

& | JE HVQA: Visual Question Answering



https://openaccess.thecvf.com/content_iccv_2015/papers/Antol_VQA_Visual_Question_ICCV_2015_paper.pdf
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& K JE H A survey on biomedical image captioning
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https://arxiv.org/pdf/1905.13302.pdf
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https://www.microsoft.com/en-us/ai/seeing-ai
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https://www.webofscience.com/wos/alldb/analyze-results/04231fa1-6cce-46f3-bbd5-13484a27f2b3-279e9198
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eStandard captioning datasets: FRHEZIPES
*ec.g. MS COCQ, Flickr8k, Flickr30k

A

*Pre—training datasets: NAVELHIHEE. HH PN 24
* e.g. SBU-Captions, CC3M, CC12M, 1=

eDomain—specific datasets: HHEIEE. HTIE FE LSS
*e.g. VizZWiz Captions, CUB200, Oxford-102, Fashion Captioning, BreakNews,
GoodNews, Loc. Narratives

EnxllZ ZF i
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MS COCO Captions

* 328000 images
* 91 objects
* 5 captions/image

a cat lying on a couch with a remote lying next to it.

p ot an a o ; - H Y= I
a brown cal sealed on a couch besides two remoles A Eri ' Z . .

a cat that is sitting on a couch next to a remote
an orange cat laying on top of a couch.
a cat lying on a couch asleep by a remote controller.
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https://cocodataset.org/#home
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Table 1: An overview of datasets for VLP model pre-training.

Dataset | Language

Availability Image-text pairs

Flickr30k (Young et al., 2014) English v 31,783

CxC (Parekh et al., 2020) English v 247,315

SBU Captions (Ordonez et al., 2011b) English v 1,000,000
ProductlM (Zhan et al., 2021) Chinese e 1,000,000
CCI12M (Changpinyo et al., 2021) English v 12,000,000
YFCC100M (Thomee et al., 2016) English v 99,200,000
WIT (Srinivasan et al., 2021) | multilingual v 11,500,000
LAION-400M (Schuhmann et al., 2021) English v 400,000,000
JFT-300M (Sun et al., 2017) English X 300,000,000

JFT-3B (Zhai et al., 2021a) English X 3,000,000,000
IG-3.5B-17k (Mahajan et al., 2018) English X 3.500,000,000
M6-Corpus (Lin et al., 2021) Chinese X 60,500,000
Wukong (Ours) |  Chinese v 101,483,885

HIE A2 X
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https://wukong-dataset.github.io/wukong-dataset/
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VizWiz Captions

A computer screen
with a Windows
message about
Microsoft license
terms.

A phr:)to ta'ken from A blue sky with fluffy
a residential street
- clouds, taken from a
in front of some . Gl

car while driving on

homes with a ‘
stormy sky above. the highway.

A can of green
beans is sitting
on a counterin
a kitchen.

A digital
thermometer
restingon a
wooden table,
showing 38.5
degrees Celsius.

| A Winnie The Pooh
character high chair
with a can of Yoohoo
sitting on it in front

" of a white wall.

A hand holds up a
can of Coors Light
in front of an
outdoor scene with
a dog on a porch.

Himnmm

b ' A cup holderin a
car holding loose
change from
Canada.



https://www.vizwiz.com/
https://www.vizwiz.com/
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Flickr8k: https://academictorrents. com/details/9deal7ba660a722ae1008c4c8afdd303b6f6e53b
Flickr30k: https://pan. baidu. com/s/1rORVUwctJsI0iNuVXHQ6KA code: hrf3

COCO: https://pan. baidu. com/s/1QT-s0iwVY1CIMThVySzuTQ code: Zpyr
SBU Captions: http://www.cs.virginia.edu/ vicente/sbucaption/

CC3M: https://ai. google. com/research/ConceptualCaptions/download

CC12M: https://github. com/google-research—datasets/conceptual—12m

VizWiz: https://vizwiz. org/tasks—and—datasets/image—captioning/
CUB 200: https://pan.baidu. com/s/10L3s7XmzoaYmbBocY]iYyQ code: 7jeb

Oxford-102: https://s3. amazonaws. com/fast—ai—imageclas/oxford—=102—flowers. tgz

Fashion Cap.: https://github. com/xuewyang/Fashion Captioning
GoodNews:: https://github. com/furkanbiten/GoodNews
Text Caps: https://textvga.org/textcaps/

LLocalized Narratives: https://coogle. oithub. io/localizednarratives/

fE2% . https://wukong—dataset. github. io/wukong—dataset/download. html
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https://academictorrents.com/details/9dea07ba660a722ae1008c4c8afdd303b6f6e53b
https://pan.baidu.com/s/1r0RVUwctJsI0iNuVXHQ6kA
https://pan.baidu.com/s/1QT-s0iwVYlClMThVySzuTQ
http://dsl1.cewit.stonybrook.edu/~vicente/sbucaptions/%0d
https://ai.google.com/research/ConceptualCaptions/download
https://github.com/google-research-datasets/conceptual-12m
https://vizwiz.org/tasks-and-datasets/image-captioning/
https://pan.baidu.com/s/1OL3s7XmzoaYmbBocYJjYyQ
https://s3.amazonaws.com/fast-ai-imageclas/oxford-102-flowers.tgz
https://github.com/xuewyang/Fashion_Captioning
https://textvqa.org/textcaps/
https://textvqa.org/textcaps/
https://google.github.io/localized-narratives/
https://wukong-dataset.github.io/wukong-dataset/download.html
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BLEU: Mn—gramiii&

It is a nice day today-

2] nice| day| todayf

Today is a nice day- Today |is |a nice| day.
1-gram=5/6 3-gram=2/4
C: the the the the 1-gram=177?

S: The cat is standing on the ground

e BIZ Z il


http://www.cnblogs.com/by-dream/p/7679284.html
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C: the the the the

1-gram=17?77?
S: The cat is standing on the ground &

Countelip = min(Count, Max_Ref Count)

>, 2 min(h, (¢;) smax hy, (s;))

N j€m
| E?min(hk(c;))

y 1 if I.>ls
BLEU=BP # exp( X W, logPy) BP{ .

e el T if l.<=I
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http://www.cnblogs.com/by-dream/p/7679284.html
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METEOR — (1 — pen) X Fmeans

PR
Fineans = aP + (1- )R C: the president spoke to the audience.
m S: the president then spoke to the audience.
P=—
c
R=™
oy
Popy  Trchunks ———  AHARIGELH
m
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https://zhuanlan.zhihu.com/p/108630305
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SPICE

"two women are sitting at a white table" sit across

"two women sit at a table in a small store" Obusiness
"two women sit across each other at a table smile Orother
for the photograph”

for—»Ophotograph

"two women sitting in a small store like business”

"fwn wnman are <ittinn at a tahla"
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2-P(c,5) R(c,95)

SPICE(e,5) = Fi(e,S) = 5oy Re. 9)

TGO ®T(G(S))]
Ple ) =" o)
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Gist + Tiny images ranking Extract High Level information Top re-ranked images
Smile Pose gqj) - e e i

R Query image
Ground  ouch

Track Barn
River Water

Sea Beach
Display _ Indoor
Ship Outdoor

Furniture Scene Restauran

Dog o A Store Table Grass
person Plane T sueet Eelgfumire e
Bird Cow Goat Forest City Sta‘tj-uon
cat Bus Something Room  Sky
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bench
A wooden bench
bottom-upszz ‘ {HOLOBISN ‘

sitting net to a tree.
Tree .
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top-downizz

- Deep ‘ A wooden bench
learning

sitting net to a tree. |
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1. Visual features 2.Semantic concepts

segmentation sky backpack tree snow mountain
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person grass water sand grass

Text tags: [oven's mouth river, trail,
hiking. June, 2007, Edgecomb ...

5

color histogram, spatial/shape layouts ...
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Khatters, 2019

Young; 2014

attention

Karpathy: 2014
Vadantam: 2014

Mao; 2014 Kiros. 2014

Donahue 2014
Hodosh. 2013

g Yao%2016

Deep
Decoder Learning

Encoder -

D ryrin o
Rahmap, 2018 5
Manning, 2016

Najman, 2017 Nene 2016

<513 Wargh2016 N
Johnson$201 5 iy -
i “Jia, 2018

Xia, 2018 . Chang, 2018
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REFEIAREIA

2012 —Alexet e e

|
2014 VGG encoder §

‘ encoder
2014 — Translation decoder | . 4
., decoder
i —HARLE 5
2014 — Image Caption -

A wooden bench
sitting net to a tree.
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B CNN =) RNN  BD oo neton e

2014 — Image Caption

Show and Tell
2014 —ShowandTett  -——————

2014 Neu r‘al Talk » VGG » RNN » sitting net to a tree.

Neural Talk
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Encoder

Decoder
&

XX F)RNN;
\ 4

XA XN JZLSTMz;

4
phi-LSTMps

[1]:Mind’s Eye: A Recurrent Visual Representation for Image Caption Generation
[2]:Image Captioning with Deep Bidirectional LSTMs
3]:A Phrase-based Hierarchical LSTM Model for Image Captioning
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2014-2015 fRIIRRLE

>

2014

4

Encoder [ouidd CNN
e 4
Decoder CNN

4

A wooden bench
sitting net to a tree.

CNNRAGEL R 23]

[1]:Guiding the Long-Short Term Memory Model for Image Caption Generation
[2]:Convolutional image captioning
3]:CNN+ CNN: Convolutional Decoders for Image Captioning
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DenseCap

joint inference

Dense relational

captioning

DenseCap

people are in the background nan wearing a bla
red shirt on a man jelephant

K

is standing

ghtion the wal man wearing a white shirt large green elephant is brown
X trees
man with roof ¢
black hair building
man sitting trunk of an T
on a table white laptop  elephant ‘_r': 't‘; trees

on a table
" background
roOcKs on

man sitting ¥
: the ground =
S N

man wearing
on a table

blue jeans eq of
woman ball is phan
b, Wearing a white w
blue jeans on black shirt
the ground \rOU leg of an
) chair is brown elephant

shadow on

ground is brown elephant is standing the ground

tecdly Dear s wearng o rad
wie ® Droees womaes w8100 DAL /0d and Wi Shat green treas in the :;ack‘r;our'c
Loown Nas. pucer o) 11 Gk biack nose of a be photo taken during the Gay. red train car

Our Model: piang is white. engine cn the plane.

Full Image RNN: A large jetiiner fiying through & biue sky. A man and & woman sitting A teddy bear with

at & table with 8 cake. o Ry A train is traveling down the tracks near a forest.

DenseCap: Fully Convolutional Localization Networks for Dense Captioning CVPR2015
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Show, Attend and Tell

2015 ~_Attention +

Translation

Attention +
Image Caption

2016

A group of Eeog e sitting on a boat

in the water.
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Show, Attend and Tell Jtnzx.x%?

Show and Tell Show, Attend and Tell

Attention +

2015 |— .
Translation
2016 Attention +
Image Caption -
+
RNN Attention
\ 4 \ 4
A wooden bench A wooden bench
sitting net to a tree. sitting net to a tree.
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Attention % &

Knowing When to LooKcver 2017)

T}'r TF’
MLP MLP
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2017

attentiont{FE: ZmhS !
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Attention % &

[

Image

= AttrDet /

:

AttrDet 2

Word

|

AL
h,
ERNN

AttrDet 3

» AttrDet N

Image Captioning with Semantic Attention

(CVPR 2016)
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SCA-CNN (CVPR2017)

multi-layers feature maps word
mmmmmanas, embedding
l ' [+1 1

1

1 '

' ' e/, | —— -
— =t === | LSTM [-* snow '

: s 1l — e

1 '

1 '

1 '

' '

ey T

-

initial feature maps Bl

channecl-wisc attention weights al . spatial attention weights ;:

: 79\ /o e E

74 c s x! !

= S . |

> N L '

Jj-th channel . ) \Hh S ;

channel-wise attention spatial attention weighted feature maps

_______________________________________________________________________
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Bottom-Up and Top-Down Attention

(CVPR 2017)
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2017
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st >

Translation

g, e

st >

Image Caption

Self-critical sequence training for

Image captioning

—
B(hs ——

fy, e

= LETM{BOS. hy, c5)

ha, a0 =

LSTM{ws, hy.cy)

hi, e}

= LETM{BOS, R}, ch)

/

(CVPR 2017)

(wy, ..., w5)

({T{u:i’, Lt

r(wi, ..., wj)
{(wi.... wi)} l

.ok = LETM{wn, b, e}
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GAN

Generative Adversarial Networks

Image Caption

Towards Diverse and Natural Image
Descriptions via a Conditional GAN

(ICCV 2017)
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I AttentionHLifil-ZmAR IS aS AR 201

130

80

60

Image captiontAttention

e B2 Z 0% ORI


https://www.webofscience.com/wos/alldb/analyze-results/514ea692-4161-4800-a61a-8e738133a487-27a18c80

I AttentionHLifil-ZmAR IS aS AR 201
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————————————————————————————————————————————————————

bird ||
flying |

28 = 28 < 512 TxTx&12

1
I

" convolutional + ReLU :
I

| |
o . OVCI a\
max pooling | 1 \ 1
fully connected + RelLU | ! \
© 1 softmax : lake
| |
Input  Feature Extraction Using j LSTM with Attention over the ~ Caption

Image 2 Convolutional Neural Network Image as the Decoder

I CNNgmiLas, A 25RNN, £ RNN
X1 RE 5K %iﬁmmmﬁgo

ERNNH S InattentionAL il
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Show, Attend and Tell

%$®u7ﬂxx%

Show and Tell

Attention
+

Translation

Attention +
Image
Caption RN

2015

2016

A small white dog
laying on a bed

Show, Attend and Tell

RNN +
Attention

A 4

A dog is standing on
a hard wood floor
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Attention#Lil-5] A—B#

hard-attention soft—attention
A man and a woman playing frisbee in a field. A woman is throwing a frisbee in a park.

ok BAE NE N, ARG E Hbrregionfs B .
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A(0.98) woman(0.54)

playing, frisbee

park(0.35)
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Attention Is All You Need

WHAT |S ATTENTION
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Up—Down Attention &) trExx?

A B trfellFaster-Renn3k 1 H &
) b v %77 FAE

.
playing
¢
I
-

(3
A\
k .

Top—Down Bottom-Up

HARK UL, bottom-up#LifilZE T-Faster R-CNN, RiZET-H
trokit Hattention. 152 & A &S B AR EE 2 X
RHIE ) BRI
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Attentionf I AN & 205 B

Input Image

Object Proposals

Feature Extractor Object Relation Transformer 7_‘ *jEé }FU l:I:I jJI:I )\ T
Generated Caption
i 3 Appearance Features (7 G ﬁ
T 19 two young men ’f
1 e Geometry Features [Encoder][Decoder} riding skateboards eom et ry H e j\'
A down a sidewalk »
W I —
: s, \— T A SR B [l L
- ' /' Encoder %.tl:ﬂ‘ ,ﬁE
Bounding Box /’

I,
Relational Encoding [ Encoder Layer Jf Appearance Features: Resnet-101
/ \ Encoder Layer i

I

FFN

Object Detector

L]

Concat | )
— [ Fem T Geometry Features: Faster-RCNN
| | [ Self-Attention ] A i ‘
[Relaﬁon}{Relalion} *| Relation 9 e [ Encoder Layer T
i I k :

s ) EE AT 2B

T

Appearance Features Geometry Features ,fE[ 5{% %‘}fg % i ijz %
HRLEE I 2Z B,
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Object Relation Transformer

AttentionfI AN & 2 [E{E B

- I

a group of young men

o q g _ riding skateboards down
ftwo chairs and an um- R -

brella on a beach S N——
two young men riding

two beach chairs under skateboards down a side-
an umbrella on the beach walk
Standard:two chairs and an umbrella on a breach Standard:a group of young men riding skateboards

down a sidewalk

ORT:two beach charis under an umbrella on the breach ~ ORT:two young men riding skateboards down a
sidewalk
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Transformer DLET

N ‘ Transformer v & /ML % & 1 B H 1T
DEXI, ZHMEE, ffg JEESE, KHHZE, Mg E %?regionZl‘EﬂEl@?cE, TDLCT e e o

ERXER, (H4R AR AR BB YR & frejion K¢ E gridi#t 4722 B
TR SR 17 B 2 AR SR T AR R RAS UL X S5l X A 2 [ A2 2% )
MEAEM, SEHUREREG. 78R EIIE R, B etld—
AU, AT XA A RFE AR s AL T S,
B RS XA 38 R, iz R R 5 X A M. A
AT R X A AN (R A R B 5 Y SRR R G R IE S, LATH R TR
SCERAMRE R EEENTSHA D EERNL.

Transformer: A brown horse
grazing in a field

DLCT: Two horses grazing
in a field of grass
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Model B-1 B-2 B-3 B-4 M R C
c5 c40 c5 c40 c5 c40 c5 c40 cS5 c40 c5 c40 c5 c40
SCST (ResNet-101) 78.1 937 619 86.0 470 759 352 645 270 355 563 707 1147 116.7
Up-Down (ResNet-101) 80.2 952 64.1 888 49.1 794 369 685 276 3677 57.1 724 1179 120.5
HAN (ResNet-101) 804 945 638 877 488 780 365 668 274 36.1 573 719 1152 118.2
GCN-LSTM (ResNet-101) 80.8 952 655 893 508 803 387 697 285 376 585 734 1253 126.5
SGAE (ResNet-101) 81.0 953 656 895 50.7 804 385 697 282 372 586 736 1238 126.5
AoA (ResNet-101) 81.0 950 658 896 514 813 394 712 291 385 589 745 1269 129.6
HIP (SENet-154) 8&l.6 959 662 904 515 816 393 710 288 381 590 741 1279 130.2
M2 (ResNet-101) &l6 960 664 908 518 827 397 728 294 390 592 748 1293 132.1

X-Transformer (ResNet-101) 81.3 954 663 90.0 519 817 399 718 295 39.0 593 749 1293 1314
X-Transformer (SENet-154) 819 957 669 905 524 825 403 724 296 392 595 750 131.1 1335
DLCT (ResNeXt-101) 820 96.2 669 91.0 523 830 402 732 295 391 594 748 131.0 1334
DLCT (ResNeXt-152) 824 966 674 91.7 528 838 406 740 298 396 598 753 1333 1354
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Iﬂﬂend—to—end vs. graph—based

4

encoder

4

decoder

4

A wooden bench
sitting net to a tree.

2 ZFi$#l n
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Scene Graph Extraction LSTM
|_________| Objects, |——___—___:
| Attributes | = -ceccmmmeooeaoooo,
! | & Relationships: LA b, Hyeg o ===
| | Feature Vector B | .
, | ; >. ..—>{Caption
I I§ =
| ' - b |
Input Image | | lL |

B4 (GCNs) FRZmE7 =B R X AR R
RS HAFAE [m] B AL 8 S LS TMARRD 88 4 R AR A
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Intuition:
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CEFESAR . JRIE .

KA

dhdgs: V&I
L. G« V
V' & R(V.G:D)
i gs: S& VvV

& 1« 12

T

Helmet

C

L ]

Man

Hat

| .

Dictionary

P
—

“a man with a red
helmet riding a

down a
countryside dirt
road”

D

Auto-encoding scene graphs for image captioning. 2019 CVPR
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(scene graph)
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Iiiaﬁ

Road Helmet

i
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4—-@4— Man
o EHEEEBI % 1
wwﬁfm‘;azc% HE | Crose Je o <l o 9 | st

T ~ b >
S countryside dirt

( EFEf 5“ /__3 }52 ) A Person road”

g D S

Contribution:

e SGAE CAH:2FEEE7)
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\H

f,é- ® B 2 ,%!_. i $ 2 Auto-encoding scene graphs for image captioning. 2019 CVPR
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Grounded captioning

(. )

3 ™
sGPN g
[ ‘\. ] > 0.9 Attention-based LSTM 1 Yy
v LSTM
sGPN ~N / [

: A man is driving a boat.

Sub-graph Extraction

——mai )
— @—O » 06 |--4 | |O
E Attention |~ hy,
:
sGPN % : :
-_—s —
i | O]
1 L 1ytl
Sub-graph Sampling : v f
I
1 i S S e N S PP /,
: N\ ,’
i \/
I
I
\ 4

O

A sits on a chair.

Comprehensive image captioning via scene graph decomposition. 2020 ECCV
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Grounded captioning

A man is playing a
accordionin front of
a building.

A man in a orange
hat and brown pants
IS jJumping off a rock.

People walking
down a street in a

A man Is jumping
off a rock in a rocky
area.




F B +3R 4k % S BT € snimaxy

ImageNet: 1400W+5KFEFIE F, 27 R28, 2w+

Open Images: 900755k K%, 7800FH355

Microsoft COCO: 10025, llZk11w+, ubskAmillitaw+, it

20w+ (MR PES IR+ IR B >8R #77)
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Image Encoder

24 x 234 * 64 _l
Vi |
/'//'
////,/’/ i I
f 756 56 x 256
o / 77// T I

y » |
&9 convolutional + RelLU |
£ max pooling |

y &y fully connected + ReLU |

// 7 softmax

£ / 512 TTXS12
Ul—[ﬁ ,,51-,15]1}[%_151V 1% 1 %4096 1 %1 x 1000 |
‘ '/

Caption

000000000

Caption Generator

- — =19 —_—_ -

L Reward

Discriminator

—> Real/Fake?

[ocoooo00g

VGGNet G gmig g%, LSTM FaAkas, EHlesthELSTM , LR 284 E
JSas BEATAH N 225, R 8 45 8 B AR e B SE L 8 AR Y AR il Y
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f,é- ® a8 12 ,%!_. iz Unpaired image captioning via scene graph alignments. 2019 ICCV n
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RLUpdate _____-----------7I22===22"=—>" r :/1}?4‘(1 _/1)3
T RL Upelate [ Update /!

i T s V[ 7 X ™\
i Y A | >| Disriminator language
Attention x> RNN j X D, evaluator O
i ! . - N jv 1.7 /I\
i t T !

v i

- Xz

! Generator G : ground truth
(7]

| i sentence

| Fp——— p— - - - - p— p— - - - - - - - p——

2 Improving image captioning with conditional generative 70
T L adversarial nets. AAAI 2019
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Embedding

(a) CNN-based discriminator
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(b) RNN-based discriminator
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https://www.webofscience.com/wos/alldb/analyze-results/514ea692-4161-4800-a61a-8e738133a487-27a18c80
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https://www.webofscience.com/wos/alldb/analyze-results/f14c63b0-ffe0-412e-adaa-39a13a64701b-279efade
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Conventional
method

¢ ’Efﬂ%iﬁﬁﬁﬁ
 Windows 11
o Geforce RTX 3080*1
« torch1.10.2+cull3 Based on Based on

RL CNN+RNN
Image

" Caption

Based on Based on
graph attention
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55758 (20144E LR

o WA TFIRARHD
- EAXFRA TR EE TR0 (HRE. 5D
+ FRRUSTRGAE B AU B

« WordsEye(http://www.wordseye.com)

e Github_EBL “Image Caption” KNG, 20142E AR BIE
ARG EE1144

e BIZ Z il

e



http://www.wordseye.com/
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R s

“encoder-decoder“Zit), RIEEER/D

=

e SLISIFIE LB : python2.x. torch0.2. caffe. Lua......

‘%m”mnAiﬁﬁ@fz

karpathy/neuraltalk?2: Efficient Image Captioning code in Torch, runs on GPU (github.com)
» Kkarpathy/neuraltalk: NeuralTalk is a Python+numpy project for learning Multimodal Recurrent Neural
Networks that describe images with sentences. (github.com)

« KranthiGV/Pretrained-Show-and-Tell-model: This repository contains pretrained Show and Tell: A Neural
Image Caption Generator implemented in Tensorflow. (github.com)

\
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https://github.com/karpathy/neuraltalk2
https://github.com/karpathy/neuraltalk
https://github.com/KranthiGV/Pretrained-Show-and-Tell-model

300 400 500

a group of people standing next to each other

MHHF) SR S TEV) &e EaR HEM  EEH)

EREEE
vimageca. [ E5 O @

> _pycache

> data

£ BEST_tra_checkpoint_coc...
caption-attention.py
caption-traditional.py
create_input_files.py
dataset_coco.json
datasets.py
download.sh
eval.py
modelAttention.py
modelTra.py
PiPg
pujing.jpg
pujing2.jpg
README.md
readme.txt
requirements.txt
school.jpg
train-attention.py
train-traditional py

utils.py
{} WORDMAP coco 5 cap ...

Code from: https://github.com/tqxg2018/Image-Caption-Pytorch
Paper: "Show and Tell: A Neural Image Caption Generator." (CVPR 2014)
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caption-traditional.py - Image-Caption-Pytorch-master - Visual Studio C...

caption-traditional.py X

caption-traditional.py > &0 visualize_att
image = Image.open{image path)

words = [rev_word_map[ind] for ind in seq]
print(words)

new_words = words[1:len(words) - 1]
print(new_words)

new_words = new_words

sentence = ' '_join{new_words[@: len(new_words)])
print(sentence)

plt.imshow(np.asarray(image))

plt.text(15, -15, sentence)
plt.savefig("caption.jpg"

n ",

f __name__ == "_ main_ ":
img = "school.jpg”
:

model =
checkpoint = torch.load(model, map_location="cpu')

./BEST_tra_checkpoint_coco_5 cap_per_img 5 min_word_freq.pth.tar’

4+ A X

powershell

d>"
] Python

[*a*, "group’, ‘of', "people’, 'playing’, "a’, ‘game®’, ‘of', ‘tennis’]

a group of people playing a game of tennis

PS C:\Users\24857\Downloads\Image-Caption-Pytorch-master\Image-Caption-Pytorch-master>
& E:/anaconda/python.exe c:/Users/24857/Downloads/Image-Caption-Pytorch-master/Image
Caption-Pytorch-master/caption-traditional.py

7147, B132 ==§%:4 UTF8 LF {} Python & (2

80
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HFattentiontlLl

« SLISIRBELFE, python2.x/python3.x, torch/tenserflow

 HXHREREE
- T P RRT, RS

« pytorch’E J5 ##Esarvinod/a-PyTorch-Tutorial-to-Image-Captioning: Show, Attend, and Tell | a PyTorch
Tutorial to Image Captioning (github.com)

- Brn CEREZEIMEZEPytorch: AJTESELER)Y pytorch-book/chapterl0-image_caption at
master -chenyuntc/pytorch-book (github.com)
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https://github.com/sgrvinod/a-PyTorch-Tutorial-to-Image-Captioning
https://github.com/chenyuntc/pytorch-book/tree/master/chapter10-image_caption
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FHFattentiontLilE N

<start>

A men riding on the back of a brown
horse

f,é— 4 AR ;i; ‘%’-‘ 0 ﬁ ) Code from: https://github.com/sgrvinod/a-PyTorch-Tutorial-to-Image-Captioning

Paper: “Show, Attend and Tell: Neural Image Caption Generation with Visual Attention”(CVPR 2016)
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H<Starti>l - -CIose upm ﬂ
person wearing a suit

a
and tie <end>
-

FHFattentiontLilE N

A close up of a person wearing a suit and
tie

f,é— 4 AR ;2 ‘%’-‘ 0 % ) Code from: https://github.com/sgrvinod/a-PyTorch-Tutorial-to-Image-Captioning

Paper: “Show, Attend and Tell: Neural Image Caption Generation with Visual Attention”(CVPR 2016)
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« IRBHAER, pytorchl.3+. python3. GPU

» WA T B AR I ARS (FH4%)

* ruotianluo/self-critical.pytorch: Unofficial pytorch implementation for Self-critical Sequence Training for
Image Captioning. and others. (github.com)

AN

« JuX: MSCOCO02014 + Bottom up feature + Karpathy’s
split

EnxllZ ZF i



https://github.com/ruotianluo/self-critical.pytorch
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cO ) captioning_demo.ipynb oz & o
it g NE EA RBkiTEs 18 Fi ZHEFESN
- — RAM W -
= i M X + 8B + =& & SHEiREE v s mm - s IEE A
. def get_captions(img_feature):
ré E (18] # Retwn the 5 captions from beam serach with beam size §
Q return model. decode_sequence (model (img_feature. mean (D) [Nonel, img_feature[Nonel, node= sample’, opt={"bean_size’ :5, '=zample_method’ :
» » @ bin N -2 |
» mm boot Q def init widgetsfurl):
.~ [ content image_text = widgets. Text(
*} » gm model_data ) description="Tnage URL", layout=Layout {ninwidth="T04")
- sample_data
- -
n README md image_text.value = wrl
| anscombe json submit_bu‘ttonI= widgets. Button(description="Caption the image!™)
california_housing_test.c..
B y . displayiimage text)
B california_housing_train.c... display(subnit_button)
B mnist_test.csv
B mnist_train_small.csv submit_button. on_click(lambda b: on_button_click(
b, image_text
» [ vga-maskrcnn-benchmark
1)
Intos_trans12-bDest.pi
infos_trans12-best pkl
madel-bes return image_text
| modelbest pth ‘
» [ datalab
dev def  om_button_click(h, image_text):
r clear_output ()
» et image_path = feature extractor.get_actual_image(image_text.walue)
» [ home image = Image.open(image_path)
» mlib
1632 captions = '<br}’. joiniget_captions(feature_extractor (image_text.value)))
r ml init_widgets (image_text. valus)
» i libsa dizplayiinagze)
» @@ media
a man riding on the back of a brown horse o
g » m opt
. . - » @ proc image_text = init_widgets(
a man riding a horse in the grass oo
)
» m root

a man riding a brown horse in a field
a man riding a horse in a grassy field By Google colab
a man riding a brown horse through a field

f,é. " 2 ,?3_, i %z Code from: https://github.com/ruotianluo/self-critical.pytorch

Paper: “Self-critical Sequence Training for Image Captioning” (CVPR 2017)



O nizasy

"  BEIJING INSTITUTE OF TECHNOLOGY

ETHRE

AR, TR, TR
EOREH, EIERRK

» BRI AR

microsoft/scene_graph_benchmark: image scene graph generation benchmark (github.com)

» google/sg2im: Code for "Image Generation from Scene Graphs", Johnson et al, CVPR 2018 (github.com)

« KaihuaTang/Scene-Graph-Benchmark.pytorch: A new codebase for popular Scene Graph Generation
methods (2020). Visualization & Scene Graph Extraction on custom images/datasets are provided. It's also
a PyTorch implementation of paper “Unbiased Scene Graph Generation from Biased Training CVPR 2020
(github.com)
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https://github.com/microsoft/scene_graph_benchmark
https://github.com/google/sg2im
https://github.com/KaihuaTang/Scene-Graph-Benchmark.pytorch
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== it RE EE A NE == OER

~ SGAE-MASTER
> _ pycache__ F:
g oder—mas?er cd F\junior\xia\big_data_process\DEMO\SGAE\SGAE-master
~ coco-caption
5 FETEE IS python eval mem.py --dump_images 0 --num_images 100 --model id66/modelid640075.pth --infos_path
ide6/infos_ide40075.pkl -language_eval 1 --beam_size 5 --split test —-index_eval 1 --use_rela 0 --

training_mode 2 --memory_cell_path idé6/memory_cellide40075.npz --sg_dict path

™ pycocoeva Ica P

_ pycache__

W] & Anaconda Powershell Prompt (anaconda)

>

>

> cider* ) FS ] s F
> mete
>
>
>

_init
bleu.
bleu.
eval,|
mete

stant

results
.gitign
cocok

get_st <module>

license

7186, 19 ==f&:4 UTF8 LF

Code from: https://github.com/yangxuntu/SGAE

Paper: “Auto-Encoding Scene Graphs for Image Captioning” (CVPR 2019)
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Image CaptioniB XA LER

FEE ARSI A & (Github)
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