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The current paradigm of Computer Vision Research

I would like to do 

video understanding 
research
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In this talk… on Video Understanding
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Tasks 

and 

Methods
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Part I: Collecting a Dataset
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and 
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Our dataset is made up of… videos
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The history of VIDEO Understanding
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Movies

Remote camera

Edited
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The history of VIDEO Understanding
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Laptev and Perez (2007)
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The history of VIDEO Understanding

11Laptev et al (2008). Learning realistic human actions from movies. CVPR
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The history of VIDEO Understanding
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Movies

Edited

CCTV

Remote camera
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The history of VIDEO Understanding

13
Damen and Hogg (2009). Recognizing linked events: Searching the 
space of feasible explanations. CVPR
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Edited

Egocentric

Unedited

Remote camera

CCTV

The history of VIDEO Understanding

14

VLOGs

Movies

Egocentric 
unscripted

YouTube 
Videos

HowTo

TV 
(sports)
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CCTV

The history of Video Understanding

VLOGs

Movies

Egocentric 
unscripted

YouTube 
Videos

HowTo

TV 
(sports)
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Video Understanding

Speech/Plot

Edits/Shots

Audio-Visual

Hand-Obj

Guidance/

Assistance

Movies

Movies

Movies

HowTo

HowTo

HowTo

HowTo

VLOGs

YouTube Egocentric

Egocentric

Egocentric
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with: Kristen Grauman
+83 authors

K Grauman et al (2022). Around the World in 3,000 Hours of Egocentric Video. CVPR

The Egocentric Perspective
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Egocentric Videos?
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Data Collection Exercises

2020 - now

100 hours
45 kitchens

4 countries

Long-term recording

Kitchen-based activities

6730 hours
923 participants

74 locations

9 countries

Short-term recording

All daily activities

2017 - now
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Data Collection Exercises

2024 – [coming]

Released Dec 2023
1422 hours

8 skilled activities

839 camera wearers

Ego-Exo recordings

[new recordings]
2022 - now
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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



Dima Damen

July 26, 2024

Ego-Exo4D
with: Kristen Grauman

+102 authors
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Person Perspectives.. CVPR
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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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If you were to do research in 

video understanding, which 

video type(s) would you 

explore? Why?
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CCTV

The history of VIDEO Understanding

27

VLOGs

Movies

Egocentric 
unscripted

YouTube 
Videos

HowTo

TV 
(sports)

Edited

Egocentric

Unedited

Remote camera
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sli.do

#3639 120
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How to collect a 

dataset of videos?
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ImageNet Dataset

Object Recognition

Dataset
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Kinetics Dataset

Action Recognition

Dataset
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Kinetics Dataset…

32
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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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Scaling and Rescaling Egocentric Vision: 

The EPIC-KITCHENS Dataset

Dima Damen Hazel Doughty Giovanni M. Farinella Sanja Fidler Antonino Furnari Evangelos Kazakos

Davide Moltisanti Jonathan Munro Toby Perrett Will Price Michael WrayJian Ma

35
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EPIC-KITCHENS
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Scaling and Rescaling Egocentric Vision

37

○ Head-Mounted Go-Pro, 

adjustable mounting

○ Recording starts immediately 

before entering the kitchen

○ Only stopped before leaving the 

kitchen
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EPIC-KITCHENS
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Annotations (2) – Action Segments
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Annotations (2) – Action Segments
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EPIC-KITCHENS

41



Dima Damen

July 26, 2024

EPIC-KITCHENS and Ego4D

42

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

44



Dima Damen

July 26, 2024

Data Collection Exercise

DataLabels

Pascal VOC 
ImageNet

Kinetics

Something-Something

EPIC-KITCHENS
Ego4D

…

KITTI

45
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The chicken or the egg... 

46

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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Data Collection Exercise

DataLabels

48

What should come first? Labels or Data
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sli.do

#3639 120
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Video source and data 

collection approach heavily 

influences video 
understanding tasks
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Part II: Labelling a Dataset

51

Dataset

Labels

Tasks 
and 

Methods
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What type of labels can we provide?

● Temporal labels – Strong vs. Weak labels

● Semantic labels – Open-vocab. vs Closed-vocabulary

● Ranking labels – video-to-video comparisons

● Pixel-level labels – segmentation labels

52
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What type of labels can we provide?

● Temporal labels – Strong vs. Weak labels

● Semantic labels – Open-vocab. vs Closed-vocabulary

● Ranking labels – video-to-video comparisons

● Pixel-level labels – segmentation labels

53
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open

oven

(open, oven)

Given a trimmed action segment:            

classify the action within.

Action Recognition Challenge

54
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63D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 

Interactions in Egocentric Video. International Conference on Computer Vision (ICCV).

with: Davide Moltisanti
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64D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 

Interactions in Egocentric Video. International Conference on Computer Vision (ICCV).

with: Davide Moltisanti
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How to achieve 

consistent temporal 
labels?

D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 

Interactions in Egocentric Video. International Conference on Computer Vision (ICCV).

with: Davide Moltisanti
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The Rubicon Boundaries

● [A] There are two stages of an action, separated by three boundary points

○ Pre-action stage: 

○ Action stage:

66D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 

Interactions in Egocentric Video. International Conference on Computer Vision (ICCV).

with: Davide Moltisanti

initiate motion Point of no return Goal completed

Pre-action Action

[A] P. M. Gollwitzer (1990). Action phases and mind-sets. Handbook of motivation and cognition.
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The Rubicon Boundaries

67D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 

Interactions in Egocentric Video. International Conference on Computer Vision (ICCV).

with: Davide Moltisanti
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The Rubicon Boundaries

68D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 

Interactions in Egocentric Video. International Conference on Computer Vision (ICCV).

with: Davide Moltisanti
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The Rubicon Boundaries

69D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 

Interactions in Egocentric Video. International Conference on Computer Vision (ICCV).

with: Davide Moltisanti
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The power of temporal labels

70

start
end

action
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Other approaches to temporal boundaries

● Start-and-end times 

○ Inconsistent

○ Consistent

● Fixed segment lengths

○ Kinetics Dataset -- 10 seconds videos

○ Moments in Time Dataset – 3 seconds videos

● No temporal annotations

○ Charades Dataset – Video-Level supervision (3-4 actions per video)

● Single-timestamp supervision

71
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Scaling and Rescaling Egocentric Vision

72
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Scaling and Rescaling Egocentric Vision

73
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74D Moltisanti et al (2019). Action Recognition from Single Timestamp Supervision in 

Untrimmed Videos. Computer Vision and Pattern Recognition (CVPR)

with: Davide Moltisanti
Sanja FidlerLearning from a Single Timestamp
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75D Moltisanti et al (2019). Action Recognition from Single Timestamp Supervision in 

Untrimmed Videos. Computer Vision and Pattern Recognition (CVPR)

with: Davide Moltisanti
Sanja FidlerLearning from a Single Timestamp



Dima Damen

July 26, 2024

76D Moltisanti et al (2019). Action Recognition from Single Timestamp Supervision in 

Untrimmed Videos. Computer Vision and Pattern Recognition (CVPR)

with: Davide Moltisanti
Sanja FidlerLearning from a Single Timestamp
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77D Moltisanti et al (2019). Action Recognition from Single Timestamp Supervision in 

Untrimmed Videos. Computer Vision and Pattern Recognition (CVPR)

with: Davide Moltisanti
Sanja FidlerLearning from a Single Timestamp
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78D Moltisanti et al (2019). Action Recognition from Single Timestamp Supervision in 

Untrimmed Videos. Computer Vision and Pattern Recognition (CVPR)

with: Davide Moltisanti
Sanja FidlerLearning from a Single Timestamp
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79D Moltisanti et al (2019). Action Recognition from Single Timestamp Supervision in 

Untrimmed Videos. Computer Vision and Pattern Recognition (CVPR)

with: Davide Moltisanti
Sanja FidlerLearning from a Single Timestamp
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Learning from a Narration Timestamps

● Miech et al (2019). HowTo100M: Learning a Text-Video Embedding by 

Watching Hundred Million Narrated Video Clips
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with: Kristen Grauman
+83 authorsEgo4D
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Temporal labels vary across 

datasets… and should be 

consistent



Dima Damen

July 26, 2024

83
W Price, D Damen (2019). Retro-Actions: Learning ‘Close’ by Time-Reversing ‘Open’ Videos. ICCV MDALC Workshop

with: Will Price

Reversing Time
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Reversing Time
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85
W Price, D Damen (2019). Retro-Actions: Learning ‘Close’ by Time-Reversing ‘Open’ Videos. ICCV MDALC Workshop

with: Will Price

Reversing Time
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Open Close Pull → Push ← Camera ← Camera →

Trying to bend _ unbendableMoving _ and _ so they pass each other Removing _ 

revealing _ 
behind

Putting _ in 

front of _

Swipe ↑ Swipe ↓ Roll hand

forward

Roll hand

backward
Take one of many 

similar things on the 
table

Put something similar 

to other things already 
on the table

with: Will Price

Reversing Time
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87
W Price, D Damen (2019). Retro-Actions: Learning ‘Close’ by Time-Reversing ‘Open’ Videos. ICCV MDALC Workshop

with: Will Price

Reversing Time

Can we train using time-

reversed actions?

Learning ‘Close’ by time-reversing ‘Open’
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W Price, D Damen (2019). Retro-Actions: Learning ‘Close’ by Time-Reversing ‘Open’ Videos. ICCV MDALC Workshop

with: Will Price

Reversing Time
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W Price, D Damen (2019). Retro-Actions: Learning ‘Close’ by Time-Reversing ‘Open’ Videos. ICCV MDALC Workshop

with: Will Price

Reversing Time
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90

The Arrow of Time is Critical
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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



Dima Damen

July 26, 2024

● The magic of audio-visual 

understanding…

● Object-Object 
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● Material sounds

Multi-modal learning…
with: Vangelis Kazakos Jaesung Huh

Arsha Nagrani.            Jacob Chalk
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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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

Incorre
ct assumption
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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
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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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EPIC-SOUNDS with: Jaesung Huh*   & Jacob Chalk* 

Vangelis Kazakos Andrew Zisserman
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● We annotate all the distinctive sound events which consist of temporal 
intervals using free-form sound descriptions.

● Using VGG Image annotator tool

Annotations Pipeline 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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• From free-form descriptions to categories

buzzer beep

alarm

scrub scour

scrape wipe

beep

scrub/scrape

Post Processing 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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● For collision sounds, we annotate the materials of the objects that colliding.
● Materials example

Ceramic Cloth Metal Plastic Glass

Collision Sounds 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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• Manual check on validation / test set • We use the overlaps between audio and 
visual segments for reviewing train set.

Cut tomato

Cut food

Close bin

Open / close

V : 

A :

Post Processing 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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111

Temporal labels are 

modality-specific!
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What type of labels can we provide?

● Temporal labels – Strong vs. Weak labels

● Semantic labels – Open-vocab. vs Closed-vocabulary

● Ranking labels – video-to-video comparisons

● Pixel-level labels – segmentation labels

112
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Verb?

Noun?
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sli.do

#3639 120
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Verbs:

add

pour

sprinkle

salt

season
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Nouns:

salt

sea salt

seasoning

salt granules
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sprinkle salt

season meat
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Think of an example of an 

opening action
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120

with: Michael Wray

M Wray and D Damen (2019). Learning Visual Actions Using Multiple Verb-Only Labels. British 

Machine Vision Conference (BMVC).
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with: Michael Wray

M Wray and D Damen (2019). Learning Visual Actions Using Multiple Verb-Only Labels. British 

Machine Vision Conference (BMVC).

Open
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with: Michael Wray

M Wray and D Damen (2019). Learning Visual Actions Using Multiple Verb-Only Labels. British 

Machine Vision Conference (BMVC).
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with: Michael Wray

M Wray and D Damen (2019). Learning Visual Actions Using Multiple Verb-Only Labels. British 

Machine Vision Conference (BMVC).

Open Cut
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with: Michael Wray

M Wray and D Damen (2019). Learning Visual Actions Using Multiple Verb-Only Labels. British 

Machine Vision Conference (BMVC).
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with: Michael Wray

M Wray and D Damen (2019). Learning Visual Actions Using Multiple Verb-Only Labels. British 

Machine Vision Conference (BMVC).

Open Cut
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Towards an unequivocal rep. of actions

126

with: Michael Wray

M Wray and D Damen (2019). Learning Visual Actions Using Multiple Verb-Only Labels. British 

Machine Vision Conference (BMVC).

● Action representations using a single verb is highly-ambiguous

○ Solution1: pre-selected non-overlapping verbs (SL)

■ run, walk, open, close

○ Solution2: Using nouns to disambiguate actions (V-N)

■ open-drawer, open-bottle, open-fridge

■ actions constrained to known nouns

○ Solution3: Multi-verb labels (ML, SAML)

■ open, hold, pull
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Towards an unequivocal rep. of actions

127

with: Michael Wray

M Wray and D Damen (2019). Learning Visual Actions Using Multiple Verb-Only Labels. British 

Machine Vision Conference (BMVC).

● Collected from AMT

ML

● Threshold of 0.5.

● Binary Vector

SL

● Majority Vote.

● One-hot vector.

SAML

● Full Annotation.

● Continuous Vector.
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Towards an unequivocal rep. of actions

128

with: Michael Wray

M Wray and D Damen (2019). Learning Visual Actions Using Multiple Verb-Only Labels. British 

Machine Vision Conference (BMVC).
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Semantics are harder than 

you think… 
There are significant 

ambiguities
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What type of labels can we provide?

● Temporal labels – Strong vs. Weak labels

● Semantic labels – Open-vocab. vs Closed-vocabulary

● Ranking labels – video-to-video comparisons

● Pixel-level labels – segmentation labels

130
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Quality of Actions… 

131

Pirsiavash et al, ECCV 2014 Shao et al, CVPR 2020
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Quality of Actions… 

132
H Doughty, W Mayol-Cuevas, D Damen (2019). The Pros and Cons: Rank-aware Temporal Attention for Skill 
Determination in Long Videos. Computer Vision and Pattern Recognition (CVPR)

with: Hazel Doughty
Walterio Mayol-Cuevas
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Pairwise annotations of videos, indicating higher skill or no 
skill preference

H Doughty, W Mayol-Cuevas, D Damen (2019). The Pros and Cons: Rank-aware Temporal Attention for Skill 
Determination in Long Videos. Computer Vision and Pattern Recognition (CVPR)

with: Hazel Doughty
Walterio Mayol-CuevasSkill determination in video

133
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What type of labels can we provide?

● Temporal labels – Strong vs. Weak labels

● Semantic labels – Open-vocab. vs Closed-vocabulary

● Ranking labels – video-to-video comparisons

● Pixel-level labels – segmentation labels

134
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EPIC-KITCHENS VISOR

135

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 
Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler



Dima Damen

July 26, 2024

EPIC-KITCHENS VISOR

136

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 
Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler
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EPIC-KITCHENS VISOR

137

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 
Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler
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EPIC-KITCHENS VISOR

138

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 
Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler
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EPIC-KITCHENS VISOR

139

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 
Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler

Depth 0  : peeler
Depth -1 : drawer
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EPIC-KITCHENS VISOR

140

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 
Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler
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EPIC-KITCHENS VISOR

141

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 
Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler
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EPIC-KITCHENS VISOR

142

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 
Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler
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EPIC-KITCHENS VISOR

143

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 
Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler
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EPIC-KITCHENS VISOR

144

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 
Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler
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EPIC-KITCHENS VISOR

145

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 
Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler
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EPIC-KITCHENS VISOR

146

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 
Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler
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VISOR is….

147

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar, 
Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen
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VISOR is….

148

with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar, 
Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen
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VISOR is….

149

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

saucepan pan cookware

spoon spoon cutlery
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VISOR is….

150

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

action

in-contact (spice container)in-contact (container lid)
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VISOR is….

151

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

spoon (non-exhaustive)
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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



Dima Damen

July 26, 2024

156

Semantic segmentations 

during transformations is… 

very challenging
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157

Dataset labels are always

biased by the researchers’ 

choices

There is
 no Ground Truth –

only biased la
bels
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Part III: Tasks and Methods

158

Dataset

Labels

Tasks 
and 

Methods
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Sampling frames…

159
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Sampling frames…

160

29 fra
mes
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Sampling frames…

161

MODEL

S
m

a
s
h
 g

a
rl
ic
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Sampling frames…

162

MODEL

S
m

a
s
h
 g

a
rl
ic

Video 
MODEL

N fra
mes
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Sampling frames…

163

6 fra
mes
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Sampling frames…

164

3 fra
mes!!
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Sampling frames…

165

Frames to select Action to recognise
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All models and methods 

sample frames…
Sampling is often hidden in 

implementation details…

It is critical…
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Two sampling approaches

167

short action long action

Dense

Sparse

1/N 1/N
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Sparse sampling

168

Temporal Segment Networks (TSN) – Wang et al, ECCV 2016
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Two sampling approaches

169

Dense Sparse

Better motion features

Short motion signature

Easier to implement

Better for cross-dataset generalisation

More complex features

Complete action representation

More augmentations

Better for temporal datasets
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170

Models
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171

Trans-

formers

3D 

Conv

Multi-

stream
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Trans-

formers

3D 

Conv

Multi-

stream
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173

Temporal

Spatial
Spatial Stream

Temporal Stream

X F
C
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174Figure by: Will Price, BSc Project, University of Bristol
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175Figure from: Ma et al. Going Deeper into First-Person Activity Recognition. CVPR 2016
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Trans-

formers

3D 

Conv

Multi-

stream
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spatial

s
p

a
tia

l

te
m

po
ra

l

3D Convolutional
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● Initial attempts required initialisation from 2D Networks (i.e. ImageNet)

○ No presence of large scale video dataset

○ Inflated networks (I3D) Carriera et al

● The objective was to remove the need for optical flow…

178

3D Convolutional
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179

3D Convolutional

Figure from: Carriera et al. Quo Vadis, Action Recognition? A New Model and the 
Kinetics Dataset. CVPR 2017
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180

Via knowledge distillation

Figure from: Zhao and Snoek. Dance with Flow: Two-in-One Stream Action Detection. 
CVPR 2019
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181

Trans-

formers

3D 

Conv

Multi-

stream
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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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184

How to Patch-ify a Video?

[TH] x W x C

F
la

tte
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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186

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

fully-connected layer
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187Figure from: Bertasius et al. Is Space-Time Attention All You Need for Video 
Understanding? ArXiv 2021

TimeSFormer
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188Figure from: Patrick et al. Keeping Your Eye on the Ball: Trajectory Attention in Video 
Transformers. NeurIPS 2021

MotionFormer
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189

VideoMAE

Figure from: Tong et al (2022). VideoMAE: Masked Autoencoders are Data-Efficient 
Learners for Self-Supervised Video Pre-Training. NeurIPS 2022
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190

OmniVore

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

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



Dima Damen

July 26, 2024

192

Flamingo

Figure from: Alayrac et al (2022). Flamingo: a Visual Language Model for Few-Shot 
Learning. NeurIPS
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193

InternVideo

Figure from: Wang et al (2024). InternVideo2: Scaling Video Foundation Models for 
Multimodal Video Understanding. ArXiv

Video MAE
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194

InternVideo

Figure from: Wang et al (2024). InternVideo2: Scaling Video Foundation Models for 
Multimodal Video Understanding. ArXiv

Video MAE

V
id

eo
M

A
E

Im
ag

eB
ni

d

F
la

m
in

go
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195

We are still lacking the right 

models for video 

understanding
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Video

Wash carrot

From Clip to Video



Dima Damen

July 26, 2024

Wash carrot
[ ]

From Clip to Video
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Visual

labels

Video

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

From Clip to Video
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199

Most models work only within 

the clip… [ignoring the 

context]
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Long-Term Feature Bank

Wu et al (2019). Long-Term Feature Banks for Detailed Video Understanding. CVPR
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Long-Term Feature Bank

Wu et al (2019). Long-Term Feature Banks for Detailed Video Understanding. CVPR
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Memory Consolidation

Balazevic ́ et al (2024). Memory Consolidation Enables Long-Context Video Understanding. ICML
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Memory Consolidation

Balazevic ́ et al (2024). Memory Consolidation Enables Long-Context Video Understanding. ICML
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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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205

Do you think video is a 

unique modality?!!
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On Tasks…

206
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Two types of video understanding tasks

207

V
id

e
o

 U
n

d
e

rs
ta

n
d

in
g

 
T
a

s
k
s Analogous to Image-based Tasks

Temporal tasks (not relevant for images)
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Analogous Tasks

● Object Recognition ● Action Recognition

208

Image Video

Open

Book
Duck
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Analogous Tasks

● Image Captioning ● Video Captioning

209

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

210

Image Video

Open Book

Duck
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Analogous Tasks

● Image Retrieval ● Video Retrieval

211

Image Video

Duck Open Book
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What is a Cross-Modal Video Retrieval?

212

Video-to-Text Retrieval Task

Q

Ranked Text – Gallery (or Retrieval Set)

put garlic down

Text-to-Video Retrieval Task

Q

Ranked Video – Gallery (or Retrieval Set)
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213
M Wray, D Larlus, G Csurka, D Damen (2019). Fine-Grained Action Retrieval through Multiple Parts-of-Speech Embeddings. ICCV

with: Michael Wray
Gabriela Csurka
Diane LarlusFine-Grained Action Retrieval
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214
M Wray, D Larlus, G Csurka, D Damen (2019). Fine-Grained Action Retrieval through Multiple Parts-of-Speech Embeddings. ICCV

with: Michael Wray
Gabriela Csurka
Diane LarlusFine-Grained Action Retrieval



Dima Damen

July 26, 2024

215
M Wray, D Larlus, G Csurka, D Damen (2019). Fine-Grained Action Retrieval through Multiple Parts-of-Speech Embeddings. ICCV

with: Michael Wray
Gabriela Csurka
Diane LarlusFine-Grained Action Retrieval
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216
M Wray, D Larlus, G Csurka, D Damen (2019). Fine-Grained Action Retrieval through Multiple Parts-of-Speech Embeddings. ICCV

with: Michael Wray
Gabriela Csurka
Diane LarlusFine-Grained Action Retrieval
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M Wray, D Larlus, G Csurka, D Damen (2019). Fine-Grained Action Retrieval through Multiple Parts-of-Speech Embeddings. ICCV

with: Michael Wray
Gabriela Csurka
Diane LarlusFine-Grained Action Retrieval
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Non-Analogous Tasks

● Action Anticipation

What will happen after 1 second?

218

Image Video

Open Book

t
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Non-Analogous Tasks

● Skill Understanding

How did you open the book?

219

Image Video
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Pairwise annotations of videos, indicating higher skill or no 
skill preference

H Doughty, W Mayol-Cuevas, D Damen (2019). The Pros and Cons: Rank-aware Temporal Attention for Skill 
Determination in Long Videos. Computer Vision and Pattern Recognition (CVPR)

with: Hazel Doughty
Walterio Mayol-CuevasSkill determination in video

220
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221
H Doughty, W Mayol-Cuevas, D Damen (2019). The Pros and Cons: Rank-aware Temporal Attention for Skill 
Determination in Long Videos. Computer Vision and Pattern Recognition (CVPR)

with: Hazel Doughty
Walterio Mayol-CuevasSkill determination in video
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222
H Doughty, W Mayol-Cuevas, D Damen (2019). The Pros and Cons: Rank-aware Temporal Attention for Skill 
Determination in Long Videos. Computer Vision and Pattern Recognition (CVPR)

with: Hazel Doughty
Walterio Mayol-CuevasSkill determination in video
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223
H Doughty, W Mayol-Cuevas, D Damen (2019). The Pros and Cons: Rank-aware Temporal Attention for Skill 
Determination in Long Videos. Computer Vision and Pattern Recognition (CVPR)

with: Hazel Doughty
Walterio Mayol-CuevasSkill determination in video
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Analogous Tasks

● Object Counting ● Action Counting

224

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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Countix

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



Dima Damen

July 26, 2024

Every Shot Counts with: Saptarshi Sinha
Alexandros Stergiou

S Sinha et al (2024). Every Shot Counts: Using  Exemplars for Repetition Counting in Videos. ArXiv
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Every Shot Counts with: Saptarshi Sinha
Alexandros Stergiou

S Sinha et al (2024). Every Shot Counts: Using  Exemplars for Repetition Counting in Videos. ArXiv

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

S Sinha et al (2024). Every Shot Counts: Using  Exemplars for Repetition Counting in Videos. ArXiv
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Every Shot Counts with: Saptarshi Sinha
Alexandros Stergiou

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

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

231

Image Video

Stable Diffusion SORA
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Text-to-Video Generation

232
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Text-to-Video Generation

233
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Generative Video 

approaches do not yet 

understand physics, actions 

or action consequences…
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GenHowTo: Learning to Generate Actions 

and State Transformations from Instructional Videos

Tomáš Souček Dima Damen Michael Wray Ivan Laptev Josef Šivic
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● Hands transform objects….

GenHowTo… with: Tomas Soucek Michael Wray
Ivan Laptev           Josef Sivic

T Soucek et al (2023). GenHowTo: Learning to Generate Actions and State Transformations from 
Instructional Videos. ArXiv
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GenHowTo… with: Tomas Soucek Michael Wray
Ivan Laptev           Josef Sivic
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● Two contributions…. Dataset & Method

GenHowTo… with: Tomas Soucek Michael Wray
Ivan Laptev           Josef Sivic

T Soucek et al (2023). GenHowTo: Learning to Generate Actions and State Transformations from 
Instructional Videos. ArXiv
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● Two contributions…. Dataset & Method

GenHowTo… with: Tomas Soucek Michael Wray
Ivan Laptev           Josef Sivic

T Soucek et al (2023). GenHowTo: Learning to Generate Actions and State Transformations from 
Instructional Videos. ArXiv

Tomas Soucek, Jean-Baptiste Alayrac, Antoine Miech, Ivan Laptev, and Josef Sivic (2022). 
Multi-task learning of object state changes from uncurated videos.
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● Two contributions…. Dataset & Method

GenHowTo… with: Tomas Soucek Michael Wray
Ivan Laptev           Josef Sivic

T Soucek et al (2023). GenHowTo: Learning to Generate Actions and State Transformations from 
Instructional Videos. ArXiv
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GenHowTo… with: Tomas Soucek Michael Wray
Ivan Laptev           Josef Sivic

T Soucek et al (2023). GenHowTo: Learning to Generate Actions and State Transformations from 
Instructional Videos. ArXiv

Input less noise more noise

GenHowTo GenHowTo GenHowTo GenHowTo

GenHowTo GenHowTo GenHowTo GenHowTo
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GenHowTo… with: Tomas Soucek Michael Wray
Ivan Laptev           Josef Sivic

T Soucek et al (2023). GenHowTo: Learning to Generate Actions and State Transformations from 
Instructional Videos. ArXiv

● Qualitative Evaluation…

○ Initial vs Final State

○ Binary Classifier 
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GenHowTo… with: Tomas Soucek Michael Wray
Ivan Laptev           Josef Sivic

T Soucek et al (2023). GenHowTo: Learning to Generate Actions and State Transformations from 
Instructional Videos. ArXiv
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244

It is more important to 

understand consequences of 

actions that to generate 

smooth motions
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Analogous Tasks

● Image – to – 3D ● Video – to - 3D

245

Image Video
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Almost all video-to-3D 

focuses on a static scene
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EPIC Fields with: V Tschernezki*, A Darkhalil*, Z Zhu*, 

D Fouhey, I Laina, D Larlus, A Vedaldi

247
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Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv
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Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv
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Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv
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Non-Analogous Tasks

● Understanding Goals in Long 

Videos

252

Image Video
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with: Will Price
Carl VondrickGoals…

W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR
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with: Will Price
Carl VondrickUnweaveNet

W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR
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with: Will Price
Carl VondrickUnweaveNet

W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR
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with: Will Price
Carl VondrickUnweaveNet

W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR
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with: Will Price
Carl VondrickUnweaveNet

W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR



Dima Damen

July 26, 2024

with: Will Price
Carl VondrickUnweaveNet
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Controller
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Thread
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Thread
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Thread
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UnweaveNet

W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR

with: Will Price
Carl Vondrick
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(a) UnweaveNet Overview (b) Controller Architecture (c) Thread bank update

Controller
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Two learnt embeddings

Learnt Encoding

UnweaveNet

W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR

with: Will Price
Carl Vondrick
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(a) UnweaveNet Overview (b) Controller Architecture (c) Thread bank update

Controller

Thread update

Thread
Bank

Thread
Bank

Thread
select

● Trained end-to-end including the backbone for clip features

● decisions made by are supervised using teacher forcing 

○ at each time step, zt is populated according to the ground-truth assignments y1:t−1

○ A loss is then imposed on the output p
t
given the correct decision y

t
with focal 

hyperparameter γ due to the imbalance in decisions

UnweaveNet

W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR

with: Will Price
Carl Vondrick
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with: Will Price
Carl VondrickUnweaveNet

W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR

● We propose self-supervised pretraining for UnweaveNet that samples 

threads from different parts of a long video and synthetically forms 

woven activity stories. 
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W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR

● We propose self-supervised pretraining for UnweaveNet that samples 

threads from different parts of a long video and synthetically forms 

woven activity stories. 
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with: Will Price
Carl VondrickUnweaveNet

W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR

N R N R R C C R R

● 1000s of synthetic stories from training set. 
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● Labelled Sequences

with: Will Price
Carl VondrickUnweaveNet

W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR
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with: Will Price
Carl VondrickUnweaveNet

W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR
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VU - An Egocentric Perspective
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Explainable?
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W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. Asian Conference on Computer Vision (ACCV)

with: Will PriceFrame Attributions in Video Models

MODEL
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W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. Asian Conference on Computer Vision (ACCV)

with: Will PriceFrame Attributions in Video Models

Expected output 

(Prior probability for 

classification model)
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W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. Asian Conference on Computer Vision (ACCV)

with: Will PriceFrame Attributions in Video Models

(expected output)
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W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. Asian Conference on Computer Vision (ACCV)

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

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

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

with: Will PriceFrame Attributions in Video Models

Δ! 1,2,4,5 = −.2
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W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. Asian Conference on Computer Vision (ACCV)

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

with: Will Price
Tom StarkFrame Attributions in Video Models
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W Price, D Damen (2020). Play Fair: Frame Attribution in Video Models. Asian Conference on Computer Vision (ACCV)

with: Will Price
Tom StarkFrame Attributions in Video Models
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Summary Wordle
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and many more… 
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Video Understanding

An Egocentric Perspective

295
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The future is here…
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The future is here…



Dima Damen

July 26, 2024

Let’s start with a show of hands…

Hands-Up if you are ready to wear a 

head-mounted or glass-mounted camera…

Hands-Up if this is NOT the future…

A world of isolated individuals….

Dangerous for crossing the road…

Mind-altering…
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45 years ago…

https://humanprogress.org/when-the-walkman-was-banned/

https://humanprogress.org/when-the-walkman-was-banned/
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45 years ago…
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How did we get here?

1970s
1907

1987
2004
GoPro

..
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How did we get here?

https://www.youtube.com/watch?v=-wN2p4KkO2A

22 years ago…

https://www.youtube.com/watch?v=-wN2p4KkO2A


Dima Damen

July 26, 2024

How did we get here?

1970s
1999
Eyetrap

2013
Google

Glass

1995 2024

1907

1987
2004
GoPro

..
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How did we get here?

28 years ago…

https://www.youtube.com/watch?v=fCco6FMCRmk

https://www.youtube.com/watch?v=fCco6FMCRmk
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How did we get here?

70s
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Glass
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1907
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GoPro

..

14 years

17 years

29 years
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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†



Dima Damen

July 26, 2024

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 (2024). 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 (2024). 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 (2024). 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
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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 (2024). 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 (2024). 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 (2024). 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 (2024). An Outlook into the Future of Egocentric Vision. IJCV
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In this talk…

Labels Data
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Thank you

318

For further info, datasets, code, publications…

h"p://dimadamen.github.io

@dimadamen

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

Q&A

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

