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a group of zebras standing in a field [Vinyals, CVPR15]
a group of zebras grazing on grass [You, CVPR16]
a group of zebras grazing in a field [Yao, ICCV17] 
a group of zebras and a rainbow in the sky [Peter, CVPR18] 
a group of zebras grazing in a field with a rainbow in the 
sky [Yao, ECCV18] 
a group of zebras and other animals grazing in a field with 
a rainbow in the sky [Pan, CVPR20]

a man is singing a song [Venugopalan, ICCV15] 
a man is dancing [Pan, CVPR16] 
a woman is dancing [Pan, CVPR17] 
a woman is dancing in the rain [Chen, AAAI19] 



Dataset

• [MSVD, ACL11]

• [TACoS, GCPR14]

Temporal Attention

• [Yao, ICCV15]

Seq2Seq

• [Venugopalan, ICCV15]

Dataset

• [M-VAD, arxiv15]

• [MPII-MD, CVPR15]

CNN + Embedding

• [Pan, CVPR16]

ST Attention

• [Yu, CVPR16]

Dataset

• [MSR-VTT, CVPR16]

• [TGIF, CVPR16]

Attributes

• [Pan, CVPR17]

Dense Captioning

• [Krishna, ICCV17]

Dataset

• [Visual Genome, IJCV17]

• [ActivityNet Captions, 

ICCV17]

Dense Captioning

• [Li, CVPR18]

Video Domain

2020 +Before 2015 2016 2017 2018

Template-based

• [Yang, EMNLP11]

• [Kulkarni, TPAMI13]

Dataset

• [Flickr8k, JAIR13]

• [Flickr20k, ACL14]

• [MSCOCO, ECCV14]

CNN + RNN

• [Vinyals, CVPR15]

• [Karpathy, CVPR15]

• [Donahue, CVPR15]

Spatial Attention

• [Xu, ICML15]

Attributes

• [Wu, CVPR16]

Semantic Attention

• [You, CVPR16]

Novel Object

• [Hendricks, CVPR16]

Dense Captioning

• [Johnson, CVPR16]

Region

• [Fu, TPAMI17]

Attributes

• [Yao, ICCV17]

Adaptive Attention

• [Lu, CVPR17]

Policy Gradient

• [Rennie, CVPR17]

• [Liu, ICCV17]

Novel Object 

• [Yao, CVPR17]

• [Peter, EMNLP17]

Region

• [Peter, CVPR18]

Relation

• [Yao, ECCV18]

Attention Fusion

• [Jiang, ECCV18]

Convolution

• [Aneja, CVPR18]

Novel Object

• [Lu, CVPR18]

Online 
Chatbot

AI-created 
Poetry 

Publication

Image Domain

AI-curated 
Product 

Description

X-Linear attention
• [Pan, CVPR20]

2019

Attention on Attention

• [Huang, ICCV19]

Hierarchy Parsing

• [Yao, ICCV19]

Language Navigation

• [Wang, CVPR19]

Novel Object

• [Li, CVPR19]

Fourier Transform

• [Aafaq, CVPR19]

Streamlined

• [Mun, CVPR19]
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…

…

#start a dog frisbee

… …

Learning visual representation by CNN LSTM

LSTM

LSTM

LSTM

LSTM

LSTM

LSTM

LSTM…

…

a

softmax

dog

softmax

leaps

softmax

#end

softmax

[1, 0, 0… 0] [0, 1, 0, …, 0] [0, 0, 1, …, 0] [0, 0, 0, …, 1]

CNN Rep.

Attributes

Attention

Region
[Fu, TPAMI17; Peter, 
CVPR18]

[Xu, ICML15; You, CVPR16; 
Lu, CVPR17 ]

[Wu, CVPR16; Yao, ICCV17]

[Vinyals, CVPR15; Karpathy, 
CVPR15; Donohue, CVPR15
Mao, ICLR15]

Objects [Yao, CVPR17]

* Note that this figure only shows prediction process.

Relation

Hierarchy

[Yao, ECCV18]

[Yao, ICCV19]

Policy Gradient 

Optimization

[Rennie, CVPR17; Liu, ICCV17]
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• Aim for a thorough image/video understanding for captioning

-> Direction I: enhance image encoder with X

• Explore the (1st , 2nd , …) interaction across multi-modal inputs 

(hidden states of sentence decoder & the encoded image features)

-> Direction II: integrate encoder/decoder via X attention

• Learn a universal encoder-decoder structure for VL tasks

-> Direction III: vision-language pre-training
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Attributes:

[bananas: 1] [market: 
0.99] [table: 0.51] 
[people: 0.43]

Yao, ICCV17

Yao, CVPR17 Li, CVPR19 Yao, ECCV18

Objects: 

cat, suitcase, bag, luggage

Yao, ICCV19

RainbowSky

Zebra

Zebra

Grass

in

eating
eating
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Pan, CVPR20

Q K V

Linear Linear

Tanh

Linear

SoftMax

MatMul

v~

Linear

Q K

Linear

V

MatMul

Linear

SoftMax

MatMul

Concat

Linear

V~

Attention

x x x +

keys query

values output

Attention 
weights

Memory (key-value pairs)
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Model Group
B@4 METEOR ROUGE-L CIDEr-D

c5 c40 c5 c40 c5 c40 c5 c40

X-LAN Pan, et al., CVPR’20 40.3 72.4 29.6 39.2 59.5 75.0 131.1 133.5

HIP Yao, et al., ICCV’19 39.3 71.0 28.8 38.1 59.0 74.1 127.9 130.2

AoANet Huang, et al., ICCV’19 39.4 71.2 29.1 38.5 58.9 74.5 126.9 129.6

GCN-LSTM Yao, et al., ECCV’18 38.7 69.7 28.5 37.6 58.5 73.4 125.3 126.5

RFNet Jiang, et al., ECCV’18 38.0 69.2 28.2 37.2 58.2 73.1 122.9 125.1

Up-Down Anderson, et al., CVPR’18 36.9 68.5 27.6 36.7 57.1 72.4 117.9 120.5

LSTM-A Yao, et al., , ICCV’17 35.6 65.2 27 35.4 56.4 70.5 116 118

Watson Multimodal Rennie, et al., CVPR’17 34.4 63.6 26.8 35.3 55.9 70.4 112.3 114.6

G-RMI Liu, et al., ICCV’17 33.1 62.4 25.5 33.9 55.1 69.4 104.2 107.1

MetaMind/VT_GT Lu, et al., CVPR’17 33.6 63.7 26.4 35.9 55 70.5 104.2 105.9

DLTC@MSR Gan, et al., CVPR’17 33.1 63.1 25.7 34.8 54.3 69.6 100.3 101.3

reviewnet Yang, et al., NIPS’16 31.3 59.7 25.6 34.7 53.3 68.6 96.5 96.9

Code:
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Auto-captions on GIF 



http://www.auto-video-captions.top/2020/

Vision & 

Language 

BERT

Auto-captions 
on GIF

Vision-language 
pre-training

A children is riding a 
bike along the road

Riding a bike

Video captioning

Cross-modal retrieval

Rank Team Organization B@4 M C S

1 Old Boys

Tsinghua University

Beijing University of Posts and 

Telecommunications

Shanghai Ocean University

21.14 17.38 24.42 5.65

2 SYSU-CS Sun Yat-Sen University 20.41 17.02 23.80 5.39

3 IVIPC-King
University of Electronic Science 

and Technology of China
18.24 16.46 21.36 5.25

39

5

6
Asia

Europe

America

http://www.auto-video-captions.top/2020/


双排扣大衣略带一点中性

的帅气，加上legging，曲

线美尽显。

黑色风衣是经典必备的基础款，显

瘦显气质，绝对不会穿出错，搭配

白色衬衫和深色小脚裤，简单的搭

配很显气质，知性而利落。



Scenario I: Fashion Collocation in JD.com 京东搭配购

Recommend fashion 

collocation based on scene 

and personalized needs

Automatically generate 

fashion product marketing 

plan and improve efficiency

Improve user experience, 

enhance user browsing time 

and click

User POP Shop Platform



Scenario II: Task-oriented multi-modal dialogue 

这个手机是全面屏吗

是全面屏的呢~小主，您是自己
使用呢还是作为礼物送人呢？

自己。我看它的规格
那全部写的其他

全面屏手机是目前业界通用的概念，
通常是指窄边框和高屏占比的手机。
它的正面屏幕占了几乎所有的面积，
拥有超窄的边框。

他的性能如何，可以
吃鸡么？

小主，麦芒7搭载麒麟710八核处
理器，与智慧化EMUI 8.2系统高
效结合，手机久用都畅快，视频、
游戏体验更佳哦。

这个手机是全面屏吗

是全面屏的呢~小主，它的正面屏
幕占了几乎所有的面积，拥有超
窄的边框。视觉体验显著提高：

他的性能如何，可以
吃鸡么？

小主，它的性能超级棒的，手机
久用都畅快，游戏超级快，很多
客户都反映玩游戏不卡，吃鸡很
流畅！

小主这是晒的华为麦芒7呢。

客服人员仔细一看小主的此款
手机屏幕碎了一个角，您的愁
容让我心碎，给我一次机会，
为您排忧解难。

建议您在日常的使用中妥善保
管好，并且也可以给其套上合
适的皮套哦。为了能够更好的
协助您处理，将为您联系官方
旗舰店客服，并提供合适的修
复方案哟。



2014 2016 2017 2018

Text encoding

• [Reed, ICML’16]

• pioneer work / low 

resolution

Video generation

• TGANs-C [Pan, MM’17]

• low-resolution / short duration / 

digits motions 

Attention 2.0

• AttnGAN [Xu, CVPR’18]

• DA-GAN [Ma, CVPR’18]

• sub-region details

Conditioning

• cGAN [Mirza, arXiv’14]

• flagship work / digits / 

low resolution

Stacked architecture

• StackGAN [Zhang, ICCV’17]

• StackGAN++[Zhang, arXiv’17]

• high-resolution

Semantic map, Scene-graph

• [Hong, CVPR’18]

• [Johnson, CVPR’18]

• multi-objects scene

2020

Layout generation

• [Hinz, ICLR’19]

• [Song, CVPR’19]

• [Li, CVPR’19]

Redescription

• [Qiao, CVPR’19]

• text -> image -> text’

Attention 1.0

• [Mansimov, ICLR’16]

• text-image alignment, 

low visual quality

2019

Relationship

• [Hua, arixv’20]

Multi-objects

Scene

Single Object
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digit 8 is moving left 

and right

digit 2 is up and 

down and digit 0 is 

left and right

a cook puts noodles 

into some boiling 

water

a person is 

cutting beef

[Pan, Yao, Mei, ACM MM’17]

beach

golf

train station

baby

[Vondrick, NIPS’16]
[Chen, CVPR’19, Wang & Mei, MM’20]

Talking head/full-body

Generation

a long hair man who 

wears a black vest is 

playing Guitar

[Yu, arxiv’20]
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[Xu, Zhang, Huang, Zhang, Gan, Huang, He, CVPR’18]

a herd of sheep 

grazing on a lush 

green field

a young girl eating a 

slice of pizza

a fruit stand display 

with bananas and kiwi

an old clock next to a 

light post in front of a 

steeple

[Hinz, Heinrich, Wermter, ICLR’19]

Two rectangular slices of pizza 

with multiple toppings

A woman, man and a dog 

standing in the snow

girl

with

man

wearing

wearing

shirt

pant

on grass

tree kite

tree

man

shirt

pant

girl

kite

[Hua, Bai, Zhang, Mei, arxiv’20]



17


