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VD-BERT
(Wang et al. 2020)

ICMLM
(Sariyildiz et al. 2020)

PREVALENT e
. Hao et al. 2020 iriex
12-in-1 ERNIE-ViL i \:"I/C;OZ(O;M g " : T’:PI s\ (06t 2020)
e o el o =y
(Lu et al. 2020) (Yu et al. 2020) uetd %ﬁ’i"iﬁﬁ;ﬂnﬁ 3 HiI 4 for V. /L
VIl 25 SRmes : - g A ALIGN
e Kaleido-BERT Vokenization

VisDial-BERT  / (Tan et al. 2020) [/ia et al.2021)

VL-BART LightningDOT \ (Zhuge et al. 2021)
(Choetal.2021)  (Sun et al.2021)

CLIP
(Radford et al. 2021)

(Murahari et al. 2021
VLP w/Knowledge

(Wang et al, 2020)

Pixel-BERT

Unsupervised VLP
(H‘ue:ng et‘ a.l. 2°_2°) (Li'it al. 2021) . (Shevchenko et al. 2021) DistillVLM
y;ﬁl iS'J ﬁlﬁi ﬁ)'! UII é’/jj\ (Fang et al. 20_21)
FERY s 45

Playing lottery
tickets with VL

MANGO
(Li et al. 2020)

CATT AVQA
(Yang et al. 2021) (Li et al.2021)

BErE, R/
2V A )
Worst of Both Worlds

(Huang et al. 2021)

(Li et al. 2020)
34 9 ) PR o R Ak
VinVL

ucz2
(Zhou et al. 2021)

Behind the Scene
(Cao et al. 2020)

Zh, t al. 2021 N ‘2T A7 3 s
Lo ) ﬁiﬁ*ﬁ z hila (Srinivasan and Bisk 2021
What does BERT with M3P

(Ni et al. 2021)

vision look at?
(Li et al. 2020)

(Chen et al. 2020) (Li et al.2019)

(EVLPJ7 Ifil (R JF B4 TAF
LXMERT ! Unicoder-VL VLP VL-BERT o L
(Tan and Bansal 2019) : (Lietal.2020)  (Zhouetal.2020)  (Su et al.2020) (VZSlon_[anguage pre_traznzng
ViL-BERT : UNITER VisualBERT
1

( Lu et al. 2019)
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Recent Advances in Vision-and-Language Research
CVPR 2020 Tutorial

Click here to join our tutorial
Time: 06/15/2020, 1:15 - 5:00 PM PDT

Location: Zoom

Visual Captioning Visual QA/Grounding/Reasoning

.

LA

Guy in yellow dribbling ball

Is there something to cut the vegetables with?

Ahorse carrying a large load of hay and reen trees in the background
two people sitting on it. photo taken during the day. red train car.

VQA Referring Expressions

*  Popular Topics: Multimodal fusion, Advanced attentions, Use of relations,

*  Popular Topics: Advanced attentions, RL/GAN-based model training,

Style diversity, Language richness, Evaluation i Neural modules, Language bias reduction
*  Popular Tasks: Image/video captioning, Dense captioning, Storytelling ! *  Popular Tasks: VQA, GQA, VisDial, Ref-COCO, CLEVR, VCR, NLVR2

Text-to-image Synthesis Self-supervised Learning

Popular Tasks: UNITER Model
* Text-to-image r Transformer

This birdis red

]

i

I

I

i

I

* layout-to-image i
‘ «  Scene-graph-to- !
i

i

I

i

i

I

i

i

with white o T
belly and has a N “ 2 Ol olle cllo el ollo G
very short beak Image . i.' man with his dog on a couch
Text-based image
editing

Story visualization

. L] 7] °
['. UNITER ;7 UNITER UNITER
e [ [ ] SOTAModels: l.—‘w, o — o e b

o

\»

https://rohit497 .github .io/Recent-Advances-in-Vision-and-Language-Research/ F 8 FHEHIEEKLEFFEZAR CogModal
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CVPR 2020 Tutorial: Recent Advances in Vision and Language — Visual Question Answering and Visual Reasoning

o R IETutorial TEEIXARK B L&
s THEILILX, EE 5W+ 1H

WREF SUWHIH =%

Task Overview: VQA and Visual Reasoning

* Large-scale annotated datasets have driven tremendous progress in this field

Geqeda. TEXAS YA  facebook facebook urBe U EFEEUREFRRETARETBEALIRE? (Why)
VQA v0.1 VQA v2.0 VizWiz VCR VQA-Rephrasings ~ TextVQA ST-VQA VIEF TN, Y. FMSFHETZL? (What)

2015/6 2017/4

2018/11/27 2019/2/15 2019/4

ZEI AT, BEBFHEHZFMETAX? (What)

20191

2016/11

20181171 VIEFF AL, HEEL? (What)

oualDalog | VOACP  NLVR2 oo O U EFRUFILREERMEIKALBETL?  (How)
G Tec% kchla @ NEC s Uﬁivergry Al2

SR IR AR B IR IR R K SRR IRIERER?  (Where)

e RWIERXX, TERAMEHRBEEBISE

o

CVPR 2020 Tutorial Recent Advances in Vision and Language — Visual Question Answering and Visual Reasoning : >

https://rohit497 .github .io/Recent-Advances-in-Vision-and-Language-Research/slides/tutorial-part-2-vga pdf

9
®
4

1Pz 1E B L% EF CogModal

GROUP



NN E A B

b morsk
FEEZMER:. EREITH RGBS

» ZEERWIR

k) E~MMER: TRERRE:R

ﬁ'iﬁﬂﬁ FEMMER:. TELRT RGN =N
T FHIEERELEFEZL CogMoedal

GGGGG



- 2% j5| B0

INEEIDN

FHEFEE I

b s

» ZEEERWIR

E2L I e

2 )

B EFTFFEPITER : BARMIKIAT BINR B 3B
WOHRES B ER A R IEBIIKIE R ?
WHRES B ER IR F IR RN L EE?



Al = R — AR e

S BmEH SWHIH = .

VRSB REBET X2 (What)

Y ESFPABLNFES? ENFEFHEHRHBEH X2 (What)

U EmANEREEBRAMNEE. EEFERD. ERXNLIEXIZ? (Where)

U BANEBEE, BIRERAREBAEHE? (How)



AHElEREF )RR ?

1. L3~ SEPIKTARTER Topic B3 Tutorial
2. B3~ SEHEMAETANRDIER Topic BIZRZETRX

RNEBB TutorialFriR XK ) HBREHMIZEZTNHEEFER)
BHEEREBITANGE, PLFIEER, MICRXBER ET B!



WL NT—~ERLR =
o QA




WeLEHER——MiIEHIRS Tutorial Fig

Overview

Main Conference Schedule
WNorkshop Schedule

Tutorial List

Tutorial Selections

Doctoral Consortium
Reviewer Acknowledgements
Student Activities

Dataset Contributions

CVPR 2022 Paper Awards

HOME ORGANIZERS

SPONSORS

TUTORIAL LIST

Tutorials
A post-Marrian computational overview of how biological
(human) vision works

Affine Correspondences and their Applications in
Practice

Beyond Convolutional Neural Networks
Building and Working in Environments for Embodied Al

Contactless Health Monitoring using Cameras and
Wireless Sensors

Deep AUC Maximization
Deep Visual Similarity and Metric Learning
Denoising Diffusion-based Generative Modeling:

Foundations and Applications

Evaluating Models Beyond the Textbook: Out-of-
distribution and Without Labels

Graph Machine Learning for Visual Computing

High-degree polynomial networks for image generation
and recognition

Human-centered Al for Computer Vision

SUBMISSION ATTEND

Primary Contacts

Li Zhaoping

Daniel Barath

Neil Houlsby
Fanbo Xiang

Wenjin Wang

Tianbao Yang

Timo Milbich, Jenny Seidenschwarz,
Ismail Elezi

Karsten Kreis, Ruigi Gao, Arash Vahdat

Liang Zheng, Ludwig Schmidt
Guohao Li, Guocheng Qian, Jesus Zarzar
Grigorios Chrysos

Bolei Zhou

PROGRAM

full/half
day

full

full

half
half

half

Tutorial FLFA -

EXPO JOBS
Type Date Time (AM/PM)
Contributed  6/19  Full day
Contributed 6/19  Fulldav

Imaging Through **
Simulation, and F

Inside Plato’s doc

Medical Diagnosis Using Computer Vision: Foundations,
Advances, Challenges

Multimohal Machine Learning

Soheila Borhani, Reza Borhani half

KARBEBR L KA BB

Contributed

Contributed

Contributed

half

Multimodal Machine Learning

_—
Louis-Philippe Morency, Paul Liang,

half

half

half

half

Tutorial FLHA -
RANEELX

CVPR 2022 tutorial list: https://cvpr2022.thecvf.com/tutorial-list

Neural Fields in Computer Vision

Performance Measures in Visual Detection and Their

Contributed

Amir Zadeh el
:l enggle,james Ompkln, clncent fu”

Sitzmann, Srinath Sridhar

Emre Akbas, Sinan Kalkan, Kemal Oksuz  half

Contributed

Contributed

Recent Advances in Vision-and-Language Pre-training

Zhe Gan full

Contributed

Statistical Analysis

Applications - Rendered.ai

How to get quick and performant model for your edge
application. From data to application

OpenMMLab: A Foundational Platform for Computer
Vision Research and Production

Towards always-on egocentric vision research using
Meta'’s Aria glasses

Computational Imaging

Ego4D tutorial (joint with workshop)

Yanwei Fu, Yuan Yao half

Paula Ramos, Raymond Lo half
Kai Chen half
Zhaoyang Lv, Edward Miller, Jeff

. half
Meissner
Laura Waller, Aviad Levis half
Kristen Grauman et al. half

T FHERER LEFFHE CogModal

Contributed

Recent Advances in Vision-and-Language Pre-training

track

Industry-
track

Industry-
track

Industry-
track

Invited

Invited

GROUP
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Multimodal Machine Learning

Schedule

** Exact topics and schedule subject to ¢

Part Topics

1 Introduction [slides] [video] .
+ What is Multimodal? Definitions, dimensions of :
heterogeneity and cross-modal interactions.
 Historical view and multimodal research tasks.
« Core technical challenges: representation,
alignment, transference, reasoning, generation, and
quantification.

2 Representation [slides] [video]
« Representation fusion: additive, multiplicative, non-
linear, complex fusion strategies.
« Representation coordination: contrastive learning,
vector-space models, canonical correlation analysis.
« Representation fission: factorization, component
analysis, clustering.

3 Alignment [slides] [video]
« Connections: grounding, optimal transport,
distribution matching.
« Aligned representations: attention models, .
multimodal transformers, graph neural networks. .
« Segmentation: time warping, CTC, temporal
alignment, clustering

— —Reasoning

reaaings

Multimodal Machine Learning: A Survey and Taxonomy
Representation Learning: A Review and New Perspectives

Multiplicative Interactions and Where to Find Them

Multimodal Learning with Deep Boltzmann Machines

Tensor Fusion Network for Multimodal Sentiment Analysis
Gated Multimodal Units for Information Fusion

Does My Multimodal Model Learn Cross-modal Interactions? It's
Harder to Tell Than You Might Think!

On Deep Multi-View Representation Learning: Objectives and
Optimization

Unifying Visual-Semantic Embeddings with Multimodal Neural
Language Models

Learning Transferable Visual Models From Natural Language
Supervision

Learning Factorized Multimodal Representations

Multi-view Clusterina: A Survev

Deep Canonical Correlation Analysis

Graph Optimal Transport for Cross-domain Alignment

Deep Canonical Time Warping for Simultaneous Alignment and
Representation Learning of Sequences

Deep Visual-semantic Alignments for Generating Image Descriptions

Cross-Modal Generalization: Learning in Low Resource Modalities
via Meta-Alignment

VILBERT: Pretraining Task-Agnostic Visiolinguistic Representations
for Vision-and-Language Tasks

Multimodal Transformer for Unaligned Multimodal Language
Sequences

Decoupling the Role of Data, Attention, and Losses in Multimodal
Transformers

Reasoning [slides] [video]
= Structure: hierarchical, graphical, temporal, and
interactive structure, structure discovery.
« Concepts: dense and neuro-symbolic.
« Inference: logical and causal inference.
« Knowledge: external knowledge bases,
commonsense reasoning.

5

Generation [slides] [video]
« Summarization, translation, and creation.
* Model evaluation and ethical concerns.

Transference [slides] [video]
= Transfer via pre-trained models: pre-trained models,
prefix tuning, representation tuning, multitask
models.
* Co-learning: co-learning via representation and
generation.

Quantification [slides] [video]

« Dimensions of heterogenity: modality importance,
dataset biases, social biases, noise topologies and
robustness.

« Cross-modal interactions: interpreting cross-model
connections and interactions.

« Learning: learning and optimization challenges.

CVPR 2022 “Multimodal Machine Learning” tutorial: https://cmu-multicomp-lab .github .io/mmml-tutorial/schedule/

Learning to Compose and Reason with Language Tree Structures for
Visual Grounding

The Neuro-Symbolic Concept Learner: Interpreting Scenes, Words,
and Sentences From Natural Supervision

A Survey of Reinforcement Learning Informed by Natural Language
Dynamic Memory Networks for Visual and Textual Question
Answering

Multimodal Memory Modelling for Video Captioning

ICON: Interactive Conversational Memory Network for Multimodal
Emotion Detection

VQA-LOL.: Visual Question Answering Under the Lens of Logic
Towards Causal VQA: Revealing and Reducing Spurious
Correlations by Invariant and Covariant Semantic Editing

Building a Large-scale Multimodal Knowledge Base System for
Answering Visual Queries

KAT: A Knowledge Augmented Transformer for Vision-and-Language

VisualGPT: Data-efficient Adaptation of Pretrained Language Models
for Image Captioning

DALL-E: Creating Images from Text and DALL-E 2

On the Dangers of Stochastic Parrots: Can Language Models Be Too
Big?

The Social Impact of Deepfakes

What a machine learning tool that turns Obama white can (and can't)
tell us about Al bias

What comprises a good talking-head video generation?: A Survey
and Benchmark

Defending Against Neural Fake News

Lessons from the PULSE Model and Discussion

Cross-modal Coherence Modeling for Caption Generation
Multimodal Abstractive Summarization for How2 Videos

Extracting Training Data from Large Language Models
Vokenization: Improving Language Understanding via
Contextualized, Visually-Grounded Supervision

Foundations of Multimodal Co-learning

Multimodal Prototypical Networks for Few-shot Learning
SMIL: Multimodal Learning with Severely Missing Modality
Multimodal Co-learning: Challenges, Applications with Datasets,
Recent Advances and Future Directions

What Makes Multi-modal Learning Better than Single (Provably)
Found in Translation: Learning Robust Joint Representations by
Cyclic Translations Between Modalities

Zero-Shot Learning Through Cross-Modal Transfer

12-in-1: Multi-Task Vision and Language Representation Learning

A Survey of Reinforcement Learning Informed by Natural Language

MultiBench: Multiscale Benchmarks for Multimodal Representation
Learning

HighMMT: Towards ity and Task Ger
Modality Representation Learning
Missing Modalities Imputation via Cascaded Residual Autoencoder
M2Lens: Visualizing and Explaining Multimodal Models for Sentimen
Analysis

VL-InterpreT: An Interactive Visualization Tool for Interpreting Vision-
Language Transformers

The Mythos of Model Interpretability

Interpretable Machine Learning: Moving From Mythos to Diagnostics

) for High-

The Disagreement Problem in Explainable Machine Learning: A —

Practitioner's Perspective
Do explanations make VQA models more predictable to a human?
Women also Snowboard: Overcoming Bias in Captioning Models
Measuring Social Biases in Grounded Vision and Language
Embeddings

Multimodal datasets: misogyny, pornography, and malignant

lodal
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Concepts

Interpretable

Structure e Intermediate Inference External
modeling concepts paradigm knowledge
I words
A or Logical
—
bW or
A N@ > true .
A @) | o | Dense Representation

Inference

Causal

Single-step

Multi-step

Structure

o

CVPR 2022 “Multimodal Machine Learning” tutorial: https://cmu-multicomp-lab .github.io/mmml-tutorial/schedule/ F 8 FHEHIEEKLEFFEZAR CogModal
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2. Related Work

Single-purpose vision-language models. Over the last
decade, specialized and effective approaches have been de-
veloped for vision-language tasks, including image caption-
54], phrase grounding [37, 38, 43], re-
ferring expression comprehension [22, 3], visual question
answering (VQA) [2,11,16,48,51,55], visual dialog [ 7], and
text-to-image generation [6]. Advances that have pushed
the performance envelope include cross-model transformer
architectures [45], powerful self-supervised [, &, 28] and

i [41] models, ined visual repres
tations from object and attribute detectors [I, 57] or text
conditioned detectors [20], and large-scale image/video-
text [19,27,39,56] pretraining.
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