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Video Understanding Out of the Frame 

an Egocentric Perspective
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Definitions…

Ego… a person’s sense of self-esteem or self-

importance

Egocentric vision… the wearer serves as the 

central reference point in the study of interesting 

entities: objects, actions, interactions and intentions
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The present…

Photo *Illustration* by Pelle Cass
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The future…
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The future is here…
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The future can be imagined…
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Egocentric Videos?
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Egocentric Videos?
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Machine Learning in Practice
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Is research catching up?

EPIC-KITCHENS-55

EPIC-KITCHENS-100

Ego4D

Statistics from Google Scholar – June 2025
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Machine Learning in Practice

Ideas from: Aleksander Madry, CVPR 2020 workshop on Adversarial machine learning

Real World Task….

Object Recognition

Dataset
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Machine Learning in Practice

Object Recognition

Dataset

Dataset

Train

Test

Error

Model

Dataset

Ideas from: Aleksander Madry, CVPR 2020 workshop on Adversarial machine learning
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Machine Learning in Practice

● Applies to Most ML research at the moment

○ Object Recognition (Pascal, ImageNet, Places, …)

○ Action Recognition (Kinetics-400, -600, -700, AVA, SS, …)

○ …

● Datasets:

○ Methods overfit to the dataset

○ useful for one task

○ unnaturally balanced (or nearly balanced) – unrelated to priors outside the dataset itself
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Machine Learning in Practice

● Autonomous Driving…
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Machine Learning in Practice

Object Recognition

Let’s collect Data!
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EPIC-KITCHENS
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EPIC-KITCHENS
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Annotations (2) – Action Segments
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EPIC-KITCHENS
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EPIC-KITCHENS and Ego4D

PUT

Place

Lay-down

Store

Rest-on

hob

gas

burnerstove

stovetop

lay-down

put

leave

stovetop

hob

appliance

open vocab

closed vocab

category
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EPIC-KITCHENS-100 Statistics
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with: Kristen Grauman

+83 authorsEgo4D
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Data Collection Exercise

2020 - now

100 hours
45 kitchens

4 countries

Long-term recording
Kitchen-based activities

13 universities
3670 hours

923 participants

74 locations
9 countries

Short-term recording

All daily activities

2017 - now
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Data Collection Exercise

2025 - now

1286 hours
740 camera wearers

Skilled activities

Validation dataset
41 hours

9 participants

Highly-Detailed 
Digital Twin

2024 - now
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Data Collection Exercise

DataLabels

Pascal VOC 

ImageNet

Kinetics

Something-Something

EPIC-KITCHENS
Ego4D

Ego-Exo4D

HD-EPIC
…

KITTI
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The chicken or the egg... 

Data Labels

Naturally unbalanced

Harder to label (exposes ambiguity)

Closer to application

Multiple tasks

Unnaturally balanced (or nearly)

Easier to label (hides ambiguity)

Can be expanded

Single task
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The history of VIDEO

Videos are borin
g to

 w
atch
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The history of VIDEO
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The history of VIDEO Understanding

Movies

Remote camera

Edited
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The history of VIDEO Understanding

Laptev and Perez (2007)
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The history of VIDEO Understanding

Laptev et al (2008). Learning realistic human actions from movies. CVPR
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The history of VIDEO Understanding

Movies

Edited

CCTV

Remote camera



Dima Damen
ICVSS2025

The history of VIDEO Understanding

Damen and Hogg (2009). Recognizing linked events: Searching the space of 

feasible explanations. CVPR1
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Edited

Egocentric

Unedited

Remote camera

CCTV

The history of VIDEO Understanding

VLOGs

Movies

Egocentric 
unscripted

YouTube 
Videos

HowTo

TV 
(sports)
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CCTV

VLOGs

Movies

Egocentric 
unscripted

YouTube 
Videos

HowTo

TV 
(sports)

The history of VIDEO Understanding
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How to Patch-ify a Video?

H x W x C

[TH] x W x C

H x W x [CT]
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How to Patch-ify a Video?

[TH] x W x C

F
la
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n

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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How to Patch-ify a Video?

[TH] x W x C

F
la

tte
n

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2

S

T
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How to Patch-ify a Video?

[TH] x W x C

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2

S

T

Transformer
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TimeSFormer
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Patrick et al (2021). Keeping Your Eye on the Ball: Trajectory Attention in Video 

Transformers. NeurIPS

MotionFormer
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VideoMAE

Tong et al (2022). VideoMAE: Masked Autoencoders are Data-Efficient Learners for 

Self-Supervised Video Pre-Training. NeurIPS
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OmniVore

Gridhar et al (2022). OMNIVORE: A Single Model for Many Visual Modalities. CVPR
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ImageBind

Gridhar et al (2023). IMAGEBIND: One Embedding Space To Bind Them All. CVPR
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Flamingo

Alayrac et al (2022). Flamingo: a Visual Language Model for Few-Shot Learning. NeurIPS
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InternVideo

Wang et al (2024). InternVideo2: Scaling Video Foundation Models for Multimodal 

Video Understanding. ECCV

Video MAE
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InternVideo

Video MAE

V
id

eo
M

A
E

Im
ag

e 
B
in

d

F
la

m
in

go

Wang et al (2024). InternVideo2: Scaling Video Foundation Models for Multimodal 

Video Understanding. ECCV



Dima Damen
ICVSS2025

Two types of video understanding tasks

V
id

e
o

 U
n

d
e

rs
ta

n
d

in
g

 
T
a

s
k
s Analogous to Image-based Tasks

Novel Video Tasks
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Analogous Tasks

● Object Recognition ● Action Recognition

Image Video

Open

Book
Duck
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Analogous Tasks

● Image Captioning ● Video Captioning

Image Video

A green duck swimming

In clear water
A book picked from top of the pile

and opened to a page in the middle
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Analogous Tasks

● Object Detection ● Action Detection

Image Video

Open Book

Duck
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Analogous Tasks

● Image Retrieval ● Video Retrieval

Image Video

Duck Open Book
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Analogous Tasks

● Object Segmentation ● Video Object Segmentation

Image Video

Duck Book
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Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler



Dima Damen
ICVSS2025

EPIC-KITCHENS VISOR
with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 

Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler

A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object 

Relations. NeurIPS
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EPIC-KITCHENS VISOR with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 

Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler

A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object 

Relations. NeurIPS
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A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object 
Relations. NeurIPS

VISOR Relations
with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar, 

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen
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Object relation stats
with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar, 

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

2.7% 41.5% 0.7% 19.4% 27.2% 8.5%

A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object 

Relations. NeurIPS
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EPIC-KITCHENS VISOR with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 

Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler

A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object 

Relations. NeurIPS
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Analogous Tasks

● Object Counting ● Action Counting

Image Video
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Countix

D Dwibedi et al (2020). Counting Out Time: Class Agnostic Video Repetition Counting in the 

Wild. CVPR
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Every Shot Counts with: Saptarshi Sinha
Alexandros Stergiou

Sinha et al (2024). Every Shot Counts: Using  Exemplars for Repetition Counting in Videos. ACCV
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Analogous Tasks

● Text-to-image Generation ● Text-to-Video Generation

Image Video

Stable Diffusion SORA
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Text-to-Video Generation
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Text-to-Video Generation
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Text-to-Video Generation

Gemini Veo 3 – May 2025
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Text-to-Video Generation

Gemini Veo 3 – May 2025
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Non-Analogous Tasks

● Action Anticipation

What will happen after 1 second?

Image Video

Open Book

t
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Non-Analogous Tasks

● Manner of action

How did you open the book?

Image Video
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ICVSS2025Doughty et al (2020). Action Modifiers: Learning from Adverbs in Instructional Videos. CVPR

with: Hazel Doughty

Ivan Laptev
Walterio Mayol-CuevasHow?
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with: Hazel Doughty

Ivan Laptev
Walterio Mayol-CuevasHow?

Doughty et al (2020). Action Modifiers: Learning from Adverbs in Instructional Videos. CVPR
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with: Hazel Doughty

Ivan Laptev
Walterio Mayol-CuevasHow?

Doughty et al (2020). Action Modifiers: Learning from Adverbs in Instructional Videos. CVPR
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Non-Analogous Tasks

● Frame Selection and 

Attribution

Image Video
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Two sampling approaches

short action long action

Dense

Sparse

1/N 1/N
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with: Will PriceFrame Attributions in Video Models

MODEL

P
u
tt
in

g
 ?

, 
?
 a

n
d
 ?



Dima Damen
ICVSS2025

with: Will PriceFrame Attributions in Video Models

Expected output 
(Prior probability for 

classification model)

W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. ACCV
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with: Will PriceFrame Attributions in Video Models

(expected output)

W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. ACCV
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with: Will PriceFrame Attributions in Video Models

W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. ACCV
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with: Will PriceFrame Attributions in Video Models

W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. ACCV
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with: Will PriceFrame Attributions in Video Models

W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. ACCV
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with: Will PriceFrame Attributions in Video Models

Δ! 1,2,4,5 = −.2

W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. ACCV
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with: Will PriceFrame Attributions in Video Models

W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. ACCV
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with: Will PriceFrame Attributions in Video Models

W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. ACCV
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with: Will Price

Tom StarkFrame Attributions in Video Models

W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. ACCV
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with: Will Price

Tom StarkFrame Attributions in Video Models

W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. ACCV
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Videos are m
ulti-

modal
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● The magic of audio-visual 

understanding…

● Object-Object 

interactions

Multi-modal learning…
with: Vangelis Kazakos Jaesung Huh

Arsha Nagrani.            Jacob Chalk
Andrew Zisserman
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Andrew Zisserman
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● The magic of audio-visual 

understanding…

● Object-Object 

interactions

● Material sounds

● Sound-emitting

objects 

Multi-modal learning…
with: Vangelis Kazakos Jaesung Huh

Arsha Nagrani.            Jacob Chalk
Andrew Zisserman
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EPIC-Sounds: A Large-scale 

Dataset of Actions That Sound

Jaesung Huh*, Jacob Chalk*, Evangelos Kazakos, Dima Damen, Andrew Zisserman

* : Equal contribution

with: Jaesung Huh*   & Jacob Chalk* 

Vangelis Kazakos Andrew Zisserman
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Audio

Video

Motivation with: Jaesung Huh*   & Jacob Chalk* 

Vangelis Kazakos Andrew Zisserman

J Huh*, J Chalk* E Kazakos, D Damen, A Zisserman (2023). EPIC-Sounds: A Large-scale Dataset 

of Actions That Sound. ICASSP
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Audio

Video

Close bin Close bag Wash carrot Wash tomato Take knife Cut tomato

[ [ [ [ [ [ ]]]]] ]

Motivation with: Jaesung Huh*   & Jacob Chalk* 

Vangelis Kazakos Andrew Zisserman

J Huh*, J Chalk* E Kazakos, D Damen, A Zisserman (2023). EPIC-Sounds: A Large-scale Dataset 

of Actions That Sound. ICASSP
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Audio

Video

Close bin Close bag Wash carrot Wash tomato Take knife Cut tomato

[ [ [ [ [ [ ]]]]] ]

Motivation with: Jaesung Huh*   & Jacob Chalk* 

Vangelis Kazakos Andrew Zisserman

J Huh*, J Chalk* E Kazakos, D Damen, A Zisserman (2023). EPIC-Sounds: A Large-scale Dataset 

of Actions That Sound. ICASSP



Dima Damen
ICVSS2025

Audio

labels

Audio

Video

Footsteps MetalMetal

Cut food

Open/close

Rustle Tap running

Sniffing

[[
[

[[[
[

[ [ [ [ [] ] ] ] ] ] ] ] ] ]
]]

Motivation with: Jaesung Huh*   & Jacob Chalk* 

Vangelis Kazakos Andrew Zisserman

J Huh*, J Chalk* E Kazakos, D Damen, A Zisserman (2023). EPIC-Sounds: A Large-scale Dataset 

of Actions That Sound. ICASSP
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Visual

labels

Audio

labels

Audio

Video

Close bin Close bag Wash carrot Wash tomato Take knife Cut tomato

Footsteps MetalMetal

Cut food

Open/close

Rustle Tap running

Sniffing

[[
[

[ [ [ [ [ [

[[[
[

[ [ [ [ [

]]]]

] ] ] ] ] ] ] ] ] ]
]]

] ]

Motivation with: Jaesung Huh*   & Jacob Chalk* 

Vangelis Kazakos Andrew Zisserman

J Huh*, J Chalk* E Kazakos, D Damen, A Zisserman (2023). EPIC-Sounds: A Large-scale Dataset 

of Actions That Sound. ICASSP
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EPIC-SOUNDS

EPIC-KITCHENS VIDEOS

100 hours

45 kitchens

Visual Action Annotations

90K visual actions

97 verb classes

300 noun classes

EPIC-Sounds 

Audio-Based Annotations

79K categorised audio events

44 sound categories

39K uncategorised events

with: Jaesung Huh*   & Jacob Chalk* 

Vangelis Kazakos Andrew Zisserman

J Huh*, J Chalk* E Kazakos, D Damen, A Zisserman (2023). EPIC-Sounds: A Large-scale Dataset 

of Actions That Sound. ICASSP
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TIM: A Time Interval Machine for 

Audio-Visual Action Recognition
Jacob Chalk*, Jaesung Huh*, Evangelos Kazakos, Andrew Zisserman, Dima Damen

* : Equal contribution

with: Jacob Chalk*    Jaesung Huh* 

Vangelis Kazakos Andrew Zisserman



Dima Damen
ICVSS2025

Visual

labels

Audio

labels

Audio

Video

Close bin Close bag Wash carrot Wash tomato Take knife Cut tomato

Footsteps MetalMetal

Cut food

Open/close

Rustle Tap running

Sniffing

[[
[

[ [ [ [ [ [

[[[
[

[ [ [ [ [

]]]]

] ] ] ] ] ] ] ] ] ]
]]

] ]

Multi-Modal Long-Form Dataset with: Jacob Chalk*    Jaesung Huh* 

Vangelis Kazakos Andrew Zisserman

J Chalk*, J Huh*, E Kazakos, A Zisserman, D Damen (2024). TIM: A Time Interval Machine for 

Audio-Visual Action Recognition. CVPR
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TIM: A Time-Interval Audio-Visual Machine with: Jacob Chalk*    Jaesung Huh* 

Vangelis Kazakos Andrew Zisserman

J Chalk*, J Huh*, E Kazakos, A Zisserman, D Damen (2024). TIM: A Time Interval Machine for 

Audio-Visual Action Recognition. CVPR
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In today’s tutorial

Motivation and Datasets in 

Egocentric Video Understanding

Video Understanding: 
Data and Tasks

Videos are Multimodal

Connected Videos of One’s Life

Video Understanding 

Out of the Frame

Teaser: The Wizard of Oz
at the Sphere

Outlook into the Future of 
Egocentric Vision

Conclusion
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Current Video Understanding…

L

Video
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Upcoming Video Understanding…

L

Connected Videos of Life
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Eventually…

L
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Egocentric Video Understanding
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Egocentric Video Understanding
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It’s Just Another Day: Unique Video Captioning 

by Discriminative Prompting

Toby Perrett, Tengda Han, Dima Damen, Andrew Zisserman

Best Paper Award
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Life is repetitive…

with: Toby Perrett
Tengda Han

Andrew Zisserman
Unique Video Captioning

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)



Dima Damen
ICVSS2025

• Current methods caption clips independently

• They generate the same caption for similar clips

with: Toby Perrett
Tengda Han

Andrew Zisserman
Unique Video Captioning

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Goal: 

Generate a unique caption for every clip in a set

with: Toby Perrett
Tengda Han

Andrew Zisserman
Unique Video Captioning

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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with: Toby Perrett
Tengda Han

Andrew Zisserman
Unique Video Captioning

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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with: Toby Perrett
Tengda Han

Andrew Zisserman
Unique Video Captioning

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)



Dima Damen
ICVSS2025

with: Toby Perrett
Tengda Han

Andrew Zisserman
Unique Video Captioning

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Captioning

Climbs down a ladderC

ResponseCaptioner

with: Toby Perrett
Tengda Han

Andrew Zisserman

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Captioning

a building site.

ResponseCaptioner

C

The person walks around

Discriminative prompt

Climbs down a ladder 

and walks around

with: Toby Perrett
Tengda Han

Andrew Zisserman

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Captioning by Discriminative Prompting

The person walks around

The person holds

The person is wearing

…

a building site

a screwdriver

a t-shirt

C

C

C

Discriminative prompts Responses

The person walks around

The person holds

The person is wearing

…

C

C

C

with: Toby Perrett
Tengda Han

Andrew Zisserman

a building site

the ladder

a jumper

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Captioning by Discriminative Prompting

The person walks around

The person holds

The person is wearing

…

a building site

a screwdriver

a t-shirt

C

C

C

Discriminative prompts Responses

The person walks around

The person holds

The person is wearing

…

a building site

the ladder

a jumper

C

C

C

with: Toby Perrett
Tengda Han

Andrew Zisserman

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Captioning by Discriminative Prompting

We propose to…

consider clips jointly

use a bank of discriminative prompts

But…

Expensive £££

What if there isn’t a suitable prompt?

with: Toby Perrett
Tengda Han

Andrew Zisserman

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Captioning by Discriminative Prompting

CDPNet

The person holds

The person picks

with: Toby Perrett
Tengda Han

Andrew Zisserman

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Benchmarks

Wears a yellow shirt

In a workshop

?

Looks at the drawer?

?

Task: Caption every clip, then evaluate retrieval.

100%

Video-text R @ 1

with: Toby Perrett
Tengda Han

Andrew Zisserman

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Benchmarks

Wears a yellow shirt

In a workshop

?

Looks at the drawer?

?

Task: Caption every clip, then evaluate retrieval.

66%

Video-text R @ 1

with: Toby Perrett
Tengda Han

Andrew Zisserman

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Benchmarks

Wears a yellow shirt

Looks at the drawer

In a workshop

33%

Avg Recall @ 1

= (Video-text + Text-video) / 2
= (33 + 66) / 2

= 50%

Text-video R @ 1

with: Toby Perrett
Tengda Han

Andrew Zisserman

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Egocentric +0s +5s +10s +30s

LaViLa 37 38 41 43

LaViLa + CDP 45 57 65 76

Timeloop +0s +2s +4s +10s

VideoLlama 35 43 43 38

VideoLlama + CDP 42 48 53 63

Average recall @ 1

with: Toby Perrett
Tengda Han

Andrew Zisserman
Unique Video Captioning

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Climbs the stairs

with: Toby Perrett
Tengda Han

Andrew Zisserman
Unique Video Captioning

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Climbs the stairs

Climbs the stairs and

holds the phone

Climbs the stairs and

picks up the drill

Climbs the stairs and

holds a tape measure

with: Toby Perrett
Tengda Han

Andrew Zisserman
Unique Video Captioning

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Looks around the shelves

with: Toby Perrett
Tengda Han

Andrew Zisserman
Unique Video Captioning

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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Looks around the shelves

Looks around the shelves and

the other man picks up a packet 
of biscuits from the shelf with his 
left hand

Looks around the shelves and

looks at the list

Looks around the shelves and
then

picks up a packet of cough rubs

with: Toby Perrett
Tengda Han

Andrew Zisserman
Unique Video Captioning

Perrett et al (2024). It’s Just Another Day: Unique Video Captioning by Discriminative Prompting. Asian Conference on 
Computer Vision (ACCV)
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with: Toby Perrett
Tengda Han

Andrew Zisserman
Unique Video Captioning
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Egocentric Video Understanding
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Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby PerrettGeneralisation across Scenarios and Locations
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with: Chiara Plizzari

Toby PerrettGeneralisation across Scenarios and Locations

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).
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with: Chiara Plizzari

Toby PerrettGeneralisation across Scenarios and Locations

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).
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with: Chiara Plizzari

Toby PerrettGeneralisation across Scenarios and Locations

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).
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with: Chiara Plizzari

Toby PerrettGeneralisation across Scenarios and Locations

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).
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with: Chiara Plizzari

Toby PerrettGeneralisation across Scenarios and Locations

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).
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Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby PerrettGeneralisation across Scenarios and Locations
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Dataset: ARGO1M

● We introduce ARGO1M, the first dataset to perform Action Recognition

Generalisation Over Scenarios and Locations

13 locations

10 scenarios

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett
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Dataset: ARGO1M

● We introduce ARGO1M, the first dataset to perform Action Recognition

Generalisation Over Scenarios and Locations

13 locations

10 scenarios10 scenarios

60 action classes

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari
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Dataset: ARGO1M

● We introduce ARGO1M, the first dataset to perform Action Recognition

Generalisation Over Scenarios and Locations

13 locations

10 scenarios10 scenarios

60 action classes

1.1M samples

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett
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Generalisation across Scenarios and Locations

ARGO1M: 1.05M action clips from 60 action classes recorded in 13 locations within 10 scenarios

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett
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ARGO1M Splits

ARGO1M

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett
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ARGO1M Splits

Cooking

Japan

ARGO1M

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett
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ARGO1M Splits

Cooking in Japan

Cooking

Japan

ARGO1M

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett
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ARGO1M Splits

Cooking in Japan

Test set
Training set

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett
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ARGO1M Splits

10 test sets

Test set
Training set

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett

Cooking in Japan
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Generalisation across Scenarios and Locations
He cuts the lemon strand

with: Chiara Plizzari

Toby Perrett
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Proposed method: CIR

h Lc

action classification

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett
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Proposed method: CIR

h Lc

support set

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett



Dima Damen
ICVSS2025

Proposed method: CIR

h Lc

support set

first cross-instance reconstruction

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett
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Proposed method: CIR

h Lc

support set

first cross-instance reconstruction

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett

Lrt

video-text 

association
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Proposed method: CIR

h Lc

support set

first cross-instance reconstruction

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett

Lrt

video-text 

association
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Proposed method: CIR

h Lc

support set

second cross-instance reconstruction

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett

Lrt
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Proposed method: CIR

support set

second cross-instance reconstruction

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett

Lrt

h Lc

action classification
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Proposed method: CIR

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett

h Lc

action classification

inference
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Examples
Chiara Plizzari

Toby Perrett
Dima Damen
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Proposed method: CIR

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett



Dima Damen
ICVSS2025

What can a cook in Italy teach a mechanic in India?

Plizzari et al (2023). What can a cook in Italy teach a mechanic in India? Action Recognition Generalisation
Over Scenarios and Locations. IEEE/CVF International Conference on Computer Vision (ICCV).

with: Chiara Plizzari

Toby Perrett

ARGO1M Dataset

CIR Method

Code and Models

R
E
L
E
A
S
E
D
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Perrett et al (2025). HD-EPIC: A Highly-Detailed Egocentric Video Dataset. CVPR

HD-EPIC: A Highly-Detailed Egocentric Video Dataset
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HD-EPIC

Perrett et al (2025). HD-EPIC: A Highly-Detailed Egocentric Video Dataset. CVPR. 

Day 1 Day 2 Day 3
Overflow

Phone
Weighing Scale

Power 
Bank 

Recording
Instructions

Aria Glasses
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HD-EPIC
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HD-EPIC
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HD-EPIC
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HD-EPIC
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● The prep of a corresponding step is defined as 

all essential actions the participant takes to get ready to execute a given step. 

● For example, the step ‘chop tomato’:
○ Prep: retrieve tomato from storage, wash tomato, retrieve a knife and chopping board.

● the step ‘add chopped onions and stir’:

○ Prep: retrieve onion from storage, retrieve a knife and chopping board, and chop the onions.

HD-EPIC
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HD-EPIC
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HD-EPIC

"P01_R03_I01": {
"name": "penne pasta",

"amount": 125,

"amount_unit": "g",
"calories": 445,

"fat": 1.9,

"carbs": 90,
"protein": 15,
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HD-EPIC

"P01_R03_I01": {
"name": "penne pasta",

"amount": 125,

"amount_unit": "g",
"calories": 445,

"fat": 1.9,

"carbs": 90,
"protein": 15,
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HD-EPIC
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● 69 recipes. Avg: 6.6 steps, 8.1 ingredients, 4.8 hours, 2.1 videos.

● Our longest recipe took 2 days and 6 hours to complete.

HD-EPIC

HD-EPIC Videos Recipe Videos

Multiple recipes / video, 
Multiple videos / recipe

One video == one recipe

All the action including preparatory 
and cleaning/clearing

Only the steps (prep edited out)

Faster (no explanations) Slower (with descriptions)

Ingredients weighed on camera Ingredients pre-weighed
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Egocentric Video Understanding
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Eventually…

L

• No current model has the context required for this ...

• Impossible to store and process this influx of data …

But….

• Immense potential …
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Han et al (2025). Learning from Streaming Video with Orthogonal Gradients. IEEE/CVF Computer Vision and Pattern 
Recognition (CVPR)
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Learning from Streaming Videos with Orthogonal Gradients

Carriera et al (2024). Learning from One Continuous Video Stream. CVPR
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Learning from Streaming Videos with Orthogonal Gradients

Han et al (2025). Learning from Streaming Video with Orthogonal Gradients. IEEE/CVF Computer Vision and Pattern 
Recognition (CVPR)
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Learning from Streaming Videos with Orthogonal Gradients

Han et al (2025). Learning from Streaming Video with Orthogonal Gradients. IEEE/CVF Computer Vision and Pattern 
Recognition (CVPR)
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Learning from Streaming Videos with Orthogonal Gradients

Han et al (2025). Learning from Streaming Video with Orthogonal Gradients. IEEE/CVF Computer Vision and Pattern 
Recognition (CVPR)
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Learning from Streaming Videos with Orthogonal Gradients

Han et al (2025). Learning from Streaming Video with Orthogonal Gradients. IEEE/CVF Computer Vision and Pattern 
Recognition (CVPR)
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In today’s tutorial

Motivation and Datasets in 

Egocentric Video Understanding

Video Understanding: 
Data and Tasks

Videos are Multimodal

Connected Videos of One’s Life

Video Understanding 

Out of the Frame

Teaser: The Wizard of Oz
at the Sphere

Outlook into the Future of 
Egocentric Vision

Conclusion
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4 years later (2018)

https://gopro.com/en/us/news/launch-2018-hero7-black

https://gopro.com/en/us/news/launch-2018-hero7-black
https://gopro.com/en/us/news/launch-2018-hero7-black
https://gopro.com/en/us/news/launch-2018-hero7-black
https://gopro.com/en/us/news/launch-2018-hero7-black
https://gopro.com/en/us/news/launch-2018-hero7-black
https://gopro.com/en/us/news/launch-2018-hero7-black
https://gopro.com/en/us/news/launch-2018-hero7-black
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https://youtu.be/G9KDqfpCgws?si=t2yipPgTqSrAJLNo
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While neighbouring frames have been used in on-board video stabilisation,

approaches focused on video understanding within the frame

Video Understanding 

Out of the Frame
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Opportunities in Egocentric Vision

Tasks are harder
Detection, 3D Mapping, Tracking, 
VOS, Hand-Object, Generative, … 

Solutions prove more 
rewarding
Domain Gen., 3D Object Tracking,
Audio-Visual, long-term understanding



Dima Damen
ICVSS2025

with: V Tschernezki*, A Darkhalil*, Z Zhu*, 

D Fouhey, I Laina, D Larlus, A VedaldiEPIC Fields
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with: V Tschernezki*, A Darkhalil*, Z Zhu*, 

D Fouhey, I Laina, D Larlus, A VedaldiEPIC Fields

A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object 
Relations. NeurIPS
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Video Understanding 

Out of the Frame
What can we now do with these reconstructions:

● Point Tracking

● Object Tracking

● Gaze Estimation
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EgoPoints: Advancing Point Tracking for 

Egocentric Videos

Ahmad Darkhalil1 Rhodri Guerrier1 Adam W. Harley2 Dima Damen1

1University of Bristol       2Stanford University
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What is point tracking?

● Given: Query points in one frame

● Track these points throughout the video

with: Ahmad Darkhalil
Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)
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SOTA on current benchmarks

LocoTrack CoTracker3

with: Ahmad Darkhalil
Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)
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Current Models Struggle with Egocentric Videos● Head motion and motion blur

● Frequent re-identification 

TAPIR

Current Models Struggle with Egocentric Videos
with: Ahmad Darkhalil

Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)

LocoTrack CoTracker3
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Main Contributions

● Identify challenges that point trackers face in egocentric videos. 

● Propose a new benchmark (EgoPoints) and new metrics to showcase these 

challenges

● Propose K-EPIC, a pipeline to generate semi-real training data 

with: Ahmad Darkhalil
Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)
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EgoPoints Annotation interface
with: Ahmad Darkhalil

Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)
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EgoPoints Benchmark
with: Ahmad Darkhalil

Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)
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Proposed Metrics

OOVAIVAReID

with: Ahmad Darkhalil
Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)
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EgoPoints Benchmark
with: Ahmad Darkhalil

Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)
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SOTA Models Struggle on EgoPoints
with: Ahmad Darkhalil

Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)
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Pipeline of K-EPIC
with: Ahmad Darkhalil

Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)
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Examples from K-EPIC
with: Ahmad Darkhalil

Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)
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Improvements After Fine-Tuning on K-EPIC
with: Ahmad Darkhalil

Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)
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Qualitative Examples of CoTracker
with: Ahmad Darkhalil

Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)
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Qualitative Examples of CoTracker
with: Ahmad Darkhalil

Rhodri Guerrier
Adam W Harley

Darkhalil et al (2025). EgoPoints: Advancing Point Tracking for Egocentric Videos. IEEE/CVF Winter 
Conference on Applications of Computer Vision (WACV)
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AllTracker – newest work

Harley et al (2025). AllTracker: Efficient Dense Point Tracking at High Resolution. ArXiv
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Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2025). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. 3DV
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Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2025). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. 3DV
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Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2025). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. 3DV
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Lift Match Keep

0.0 … 1.0

0.3m … 1.8m

Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2025). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. 3DV



Dima Damen
ICVSS2025

Lift Match Keep

0.3m

0.5m

0.4m

0.4m

Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2025). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. 3DV
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Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2025). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. 3DV
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Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Instead of tracking in 2D, we track in 3D, using combination of appearance and 

location distances

Lift Match Keep

Plizzari et al (2025). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. 3DV
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After we Lift, Match and Keep (LMK), we 

can reason about an object’s visibility and 

position

● In-View vs Out-of-View

● In-Sight vs Out-of-Sight (Occluded)

● Within-Reach vs Out-of-Reach (defining 

the camera wearer’s near space)

Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2025). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. 3DV
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Out of Sight, not Out of Mind

After we Lift, Match and Keep (LMK), we 

can reason about an object’s visibility and 

position

● In-View vs Out-of-View

● In-Sight vs Out-of-Sight (Occluded)

● Within-Reach vs Out-of-Reach (defining 

the camera wearer’s near space)

with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2025). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. 3DV
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Out of Sight, not Out of Mind

After we Lift, Match and Keep (LMK), we 

can reason about an object’s visibility and 

position

● In-View vs Out-of-View

● In-Sight vs Out-of-Sight (Occluded)

● Within-Reach vs Out-of-Reach (defining 

the camera wearer’s near space)

with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2025). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. 3DV
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Ground-Truth??

Plizzari et al (2025). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. 3DV
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HD-EPIC
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HD-EPIC
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● How to minimize the annotations for tracking objects…

HD-EPIC

Perrett et al (2025). HD-EPIC: A Highly-Detailed Egocentric Video Dataset. CVPR. 
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● How to minimize the annotations for tracking objects…

HD-EPIC

Perrett et al (2025). HD-EPIC: A Highly-Detailed Egocentric Video Dataset. CVPR. 

….

Using appearance & 3D location information to match

Manual confirmation in cases of confusion...

….
Static in 3D
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HD-EPIC

Perrett et al (2025). HD-EPIC: A Highly-Detailed Egocentric Video Dataset. CVPR. 

Previous TracksCurrent Track
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HD-EPIC
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HD-EPIC

Perrett et al (2025). HD-EPIC: A Highly-Detailed Egocentric Video Dataset. CVPR. 
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HD-EPIC

Perrett et al (2025). HD-EPIC: A Highly-Detailed Egocentric Video Dataset. CVPR. 
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HD-EPIC

Perrett et al (2025). HD-EPIC: A Highly-Detailed Egocentric Video Dataset. CVPR. 
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HD-EPIC

Perrett et al (2025). HD-EPIC: A Highly-Detailed Egocentric Video Dataset. CVPR. 
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Video Understanding 

Out of the Frame
What can we now do with these reconstructions:

● Point Tracking

● Object Tracking

● Gaze Estimation
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Gaze and Fixations

Land and Hayhoe (2001) In what ways do eye movements contribute to everyday activities? 

Vision Research
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HD-EPIC
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HD-EPIC
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HD-EPIC

Perrett et al (2025). HD-EPIC: A Highly-Detailed Egocentric Video Dataset. CVPR. 



Dima Damen
ICVSS2025Perrett et al (2025). HD-EPIC: A Highly-Detailed Egocentric Video Dataset. CVPR. 

HD-EPIC
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HD-EPIC
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Sec 1: Highly-Detailed Dataset
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HD-EPIC
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HD-EPIC

12 VQAs

Focusing on 3D

Try it 
Yourself

https://hd-epic.github.io/icvss_demo.html

https://hd-epic.github.io/icvss_demo.html
https://hd-epic.github.io/icvss_demo.html
https://hd-epic.github.io/icvss_demo.html
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HD-EPIC

Use Wise to Search

through HD-EPIC

Try it 
Yourself

https://meru.robots.ox.ac.uk/HD-EPIC/

https://meru.robots.ox.ac.uk/HD-EPIC/
https://meru.robots.ox.ac.uk/HD-EPIC/
https://meru.robots.ox.ac.uk/HD-EPIC/
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Body and Hand Motion Estimation “out of the frame”

Video Understanding 

Out of the Frame
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EgoBody

Yi et al (2025). Estimating Body and Hand Motion in an Ego-sensed World. CVPR
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EgoHand Forecasting – Previous Works

2D Hand Forecasting

3D Hand Forecasting
OCT [CVPR’22] Diff-IP2D [IROS’25]

USST [ICCV’23]

Given an egocentric video,
forecast 2D hand positions of both hands

→ Limited in 2D image plane

Given an egocentric video & 3D hand trajectory, 
forecast 3D hand positions of one hand

with: Masashi Hatano
Zhifan Zhu
Hideo Saito
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The Invisible EgoHand

Hatano et al (2025). The Invisible EgoHand: 3D Hand Forecasting through EgoBody Pose Estimation. ArXiv

with: Masashi Hatano
Zhifan Zhu
Hideo Saito
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The Invisible EgoHand

Hatano et al (2025). The Invisible EgoHand: 3D Hand Forecasting through EgoBody Pose Estimation. ArXiv

with: Masashi Hatano
Zhifan Zhu
Hideo Saito

§ Without visible 2D joints, significant performance drops can be seen

§ 2D reprojection loss serves as effective regularization

§ Visibility loss & Body joints loss contribute for out-of-view scenario
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The Invisible EgoHand

Hatano et al (2025). The Invisible EgoHand: 3D Hand Forecasting through EgoBody Pose Estimation. ArXiv

with: Masashi Hatano
Zhifan Zhu
Hideo Saito
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From First-Point View to Second- and Third-

Video Understanding 

Out of the Frame
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FPV with SPV

Yonetani et al (2016). Recognizing Micro-Actions and Reactions From Paired Egocentric Videos. CVPR
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FPV with TPV (top-view)

Ardeshir and Borji (2016). Egocentric Meets Top-view CVPR
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FPV with TPV (top-view)

Ardeshir and Borji (2016). Egocentric Meets Top-view CVPR
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Ego-Exo4D
with: Kristen Grauman

+102 authors

K Grauman et al (2024). Ego-Exo4D: Understanding Skilled Human Activity from First- and Third-
Person Perspectives.. CVPR
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Ego-Exo4D
with: Kristen Grauman

+102 authors

K Grauman et al (2023). Ego-Exo4D: Understanding Skilled Human Activity from First- and Third-
Person Perspectives.. ArXiv
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In today’s tutorial

Motivation and Datasets in 

Egocentric Video Understanding

Video Understanding: 
Data and Tasks

Videos are Multimodal

Connected Videos of One’s Life

Video Understanding 

Out of the Frame

Teaser: The Wizard of Oz
at the Sphere

Outlook into the Future of 
Egocentric Vision

Conclusion
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The Wizard of Oz at the 

Sphere
Coming in August 2025

https://behindthecurtain.withgoogle.com

https://behindthecurtain.withgoogle.com/
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The Wizard of Oz @ The Sphere

● The Movie (1939)

● Technocolour pioneer

● Iconic characters
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The Wizard of Oz @ The Sphere
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The Wizard of Oz @ The Sphere

● Super-resolution,

● Outpainting…

https://behindthecurtain.withgoogle.com

https://behindthecurtain.withgoogle.com/
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The Wizard of Oz @ The Sphere

● Performance 

Interpolation,
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The Wizard of Oz @ The Sphere

● Auto-Director

https://behindthecurtain.withgoogle.com

https://behindthecurtain.withgoogle.com/
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Video Understanding: 
Data and Tasks

Videos are Multimodal

Connected Videos of One’s Life

Video Understanding 

Out of the Frame

Teaser: The Wizard of Oz
at the Sphere

Outlook into the Future of 
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Conclusion
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An Outlook into the Future 

of Egocentric Vision
Chiara Plizzari*, Gabriele Goletto*, Antonino Furnari*, Siddhant Bansal*, Francesco 

Ragusa*, Giovanni Maria Farinella†, Dima Damen†, Tatiana Tommasi†
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Envisioning an Ambitious Future 

and Analysing the Current Status 

of Egocentric Vision
How did we do this?

with: Chiara Plizzari, Gabriele Goletto, Antonio Furnari, Siddhant Bansal, 

Francesco  Ragusa, Giovanni Maria Farinella, Tatiana Tommasi

C Plizzari et al (2025). An Outlook into the Future of Egocentric Vision. IJCV
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We imagined a device – EgoAI and envisioned its utility in 
multiple scenarios

EGO-Home
EGO-Worker

EGO-TouristEGO-Designer
Ego-Police

with: Chiara Plizzari, Gabriele Goletto, Antonio Furnari, Siddhant Bansal, 

Francesco  Ragusa, Giovanni Maria Farinella, Tatiana Tommasi

C Plizzari et al (2025). An Outlook into the Future of Egocentric Vision. IJCV
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EGO-Home with: Chiara Plizzari, Gabriele Goletto, Antonio Furnari, Siddhant Bansal, 

Francesco  Ragusa, Giovanni Maria Farinella, Tatiana Tommasi

C Plizzari et al (2025). An Outlook into the Future of Egocentric Vision. IJCV
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EGO-Home with: Chiara Plizzari, Gabriele Goletto, Antonio Furnari, Siddhant Bansal, 

Francesco  Ragusa, Giovanni Maria Farinella, Tatiana Tommasi

C Plizzari et al (2025). An Outlook into the Future of Egocentric Vision. IJCV
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From Stories to Tasks with: Chiara Plizzari, Gabriele Goletto, Antonio Furnari, Siddhant Bansal, 

Francesco  Ragusa, Giovanni Maria Farinella, Tatiana Tommasi

C Plizzari et al (2025). An Outlook into the Future of Egocentric Vision. IJCV
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The Survey Part with: Chiara Plizzari, Gabriele Goletto, Antonio Furnari, Siddhant Bansal, 

Francesco  Ragusa, Giovanni Maria Farinella, Tatiana Tommasi

Seminal Works

State-of-the-art

Datasets

For the Future

C Plizzari et al (2025). An Outlook into the Future of Egocentric Vision. IJCV
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The Survey Part with: Chiara Plizzari, Gabriele Goletto, Antonio Furnari, Siddhant Bansal, 

Francesco  Ragusa, Giovanni Maria Farinella, Tatiana Tommasi

● 12 tasks

● 46 pages (excluding references)

● 462 references

C Plizzari et al (2025). An Outlook into the Future of Egocentric Vision. IJCV
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In today’s tutorial

Motivation and Datasets in 

Egocentric Video Understanding

Video Understanding: 
Data and Tasks

Videos are Multimodal

Connected Videos of One’s Life

Video Understanding 

Out of the Frame

Teaser: The Wizard of Oz
at the Sphere

Outlook into the Future of 
Egocentric Vision

Conclusion
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The Team

2017 2018 2019

2020 2021

grateful
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My research team…

2022

2023

grateful

2024
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Visit us…
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Thank you

For further info, datasets, code, publications…

http://dimadamen.github.io

@dimadamen

@dimadamen.bsky.social

http://www.linkedin.com/in/dimadamen

Q&A

http://dimadamen.github.io/
http://dimadamen.github.io/
http://dimadamen.github.io/
http://dimadamen.github.io/
http://dimadamen.github.io/
http://dimadamen.github.io/
http://dimadamen.github.io/
https://www.linkedin.com/in/dimadamen
https://www.linkedin.com/in/dimadamen
https://www.linkedin.com/in/dimadamen
https://www.linkedin.com/in/dimadamen
https://www.linkedin.com/in/dimadamen
https://www.linkedin.com/in/dimadamen
https://www.linkedin.com/in/dimadamen

