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Input Image

2) Attributes
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1) Object(s)/Stuff 3) Prepositions

brown 0.01
m striped 0.16
(Sl | ——— 11T ] ]

R AERAEFERE—, SR

Baby talk: Understanding and generating simple image descriptions, CVPR’11

+-wooden .2
feathered .06

striped 0.09
furry .04
wooden .2
Feathered .04

b-rown 0.32

brown 0.94
striped 0.10
furry .06
wooden .8
Feathered .08

near(a,b) 1
near(b,a) 1
against(a,b) .11
against(b,a) .04
beside(a,b) .24
beside(b,a) .17

near(a,c) 1
near(c,a) 1
against(a,c) .3

1| against(c,a) .05

beside(a,c) .5
beside(c,a) .45

near(b,c) 1
near(c,b) 1
against(b,c) .67
against(c,b) .33
beside(b,c) .0
beside(c,b) .19
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4) Constructed CRF 6) Generated Sentences

This is a photograph of one
person and one brown sofa
and one dog. The person is
against the brown sofa. And
the dog is near the person,
and beside the brown sofa.

5) Predicted Labeling

<<null,person_b>,against,<brown,sofa_c>>
<<null,dog_a>,near,<null,person_b>>
<<null,dog_a>,beside,<brown,sofa_c>>
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CATRHZIZNES (LSTM) BETZR RIS .

Vision

Deep CNN  Generating| |Shopping at an

Language | |A group of people

RNN outdoor market.

9 There are many

vegetables at the
fruit stand.
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Show and tell: A neural image caption generation, CVPR’15
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14x14 Feature Map

water

L. Input 2. Convolutional 3. RNN with attention 4. Word by
Image Feature Extraction over the image word

generation

"R BEMEREMEEXH, XAEXWE, FBIESNRF
ﬁﬁ@i, SEEEBHEZENEKR,

Show, attend and tell: Neural image caption generation with visual attention, ICML 15
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Exploring visual relationship for image captioning, ECCV’18
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Image Captioning with Semantic Attention, CVPR’16
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Vocabulary
Construction

Vocabulary
Score

Image-Grounded
Vocabulary

Word Constraint

‘Word-aware

Bridging by Word: Image-Grounded Vocabulary Construction for Visual Captioning, ACL'19
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{a field, .., a football, ... }

a small dog, ...,

iR

Wi N =)

Candidate Pool {..} <

v Update Pool
(a small dog, a football) and Repeat

v

The Connecting Modul

a small dog playing with a football

/
v

The Evaluation Module )

Is a complete caption ?

a small dog playing with a football in a field

(a) Explicit Representation of Semantics (b) CompCap: Compositional Caption Construction

A Neural Compositional Paradigm for Image Captioning, NIPS'18
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Neural Baby Talk, CVPR’18
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Neural Baby Talk,
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Show and tell,
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Show, attend and
tell,ICML 15

Semantic Attention,
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Image Region features:
3xWxH Conv features: Bx C XXXY Region Codes:
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‘ Recognition
_________ Network
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Ground truth

Weak classifier

)] e
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1

A train sitting on top of 2’:'9‘0,‘: '\va.ri';v‘?:’:g steam To train
train tracks near forest. attached. classifier

Atrain traveling on
a track while
smoke is coming
from it.

1
5 A train on the tracks with
Striped gray cat : 'smoke coming out the
' top.
1
Cats watching TV |

Conv features:

LSTM

VGG Net

— Black Arrow

Region Proposals: Sampling Grid:
b 4ka X H' Best Proposals BxXxYx2
Grid
I@ Sampling —+ . Generalor
Region scores:
KxW x H
Bilinear Sampler

Generating Path

— ¥ Dash Arow

Training classifier

— Color Arrow
Learning Path
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Region features:
Bx512x7x7

CxW xH

Densecap: Fully convolutional localization networks

for dense captioning, CVPR’16

Diverse Image Captioning via GroupTalk, [JCAI'16
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A Question Type Driven Framework to Diversify
Visual Question Generation, IJCAI'18
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Monte Carlo
Rollout Next
Action

Policy Gradient

Bi-discriminator Configuration

A Reinforcement Learning Framework for Natural Question
Generation using Bi-discriminators , COLING’18

Reinforcement Learning for Question Generation

SentiCap: Generating Image Descriptions with Sentiments, AAAI'16
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Semantic Regions
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Recurrent Topic-Transition GAN for Visual Paragraph Generation, CVPR’17
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Hierarchically Structured Reinforcement Learning for Topically Coherent
Visual Story Generation, AAAI'19
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Unsupervised Image Captioning, CVPR’19
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Unpaired Image Captioning via Scene Graph Alignments, ICCV’19
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