
Dima Damen

LOVEU @CVPR2024

Long-Form   Video Understanding

Towards Multi-Modal AI Assistant

Egocent
ric



Dima Damen

LOVEU @CVPR2024

The history of Long-Form Video Understanding

Movies

Viewpoint

Edited



Dima Damen

LOVEU @CVPR2024

The history of Long-Form Video Understanding

Laptev et al (2008). Learning realistic human actions from movies. CVPR



Dima Damen

LOVEU @CVPR2024

The history of Long-Form Video Understanding

Movies

Edited

CCTV

Viewpoint



Dima Damen

LOVEU @CVPR2024

The history of Long-Form Video Understanding

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

space of feasible explanations. CVPR
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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

Ego4D
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EPIC-KITCHENS Narrating Egocentric Videos
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Annotations (2) – Action Segments
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Annotations (2) – Action Segments
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Ego4D Narrations
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Ego-Exo4D Annotations Fri Oral + Poster (Session 5 #292)
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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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Current Audio-Visual Approaches

Video

Audio

Video 

Network

Audio 

Network

Fusion

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

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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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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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 match the train/validation/test video splits from EPIC-KITCHENS-100

● We halve the test split into two challenge-specific subsets:

○ Recognition – with timestamps

○ Detection – without timestamps

Train 76.6%

Val 10.3%

Recognition 6.6%

Detection 6.5%

Test 13.1%

Publicly Available Timestamps Publicly Available Labels

EPIC-SOUNDS splits 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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● 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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More details?
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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: Jaesung Huh*   & Jacob Chalk* 

Vangelis Kazakos Andrew Zisserman

Thur (Session 4)

Poster # 344
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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 Machine for 

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

* : Equal contribution

with: Jaesung Huh*   & Jacob Chalk* 

Vangelis Kazakos Andrew Zisserman

Thur (Session 4)

Poster # 344
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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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Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv

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

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
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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

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

location distances

Lift Match Keep
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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)

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

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

Toby Perrett          Angjoo Kanazawa



Dima Damen

LOVEU @CVPR2024
Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv

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

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
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Long-Form Egocentric Video Understanding

No Semantic Supervision

No Shots - Temporal Alignment

Audio-Visual Semantic Gap

Quick View Changes

Repeating Actions

Long Continuous Streams
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Every Shot Counts: 
Using Exemplars for Repetition Counting in Videos

Saptarshi Sinha, Alexandros Stergiou, Dima Damen
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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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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 - Generalisation 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 - Generalisation 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 - Ego4D 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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Long-Form Egocentric Video Understanding

No Semantic Supervision

No Shots - Temporal Alignment

Audio-Visual Semantic Gap

Quick View Changes

Repeating Actions

Long Continuous Streams
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Learning from One 

Continuous Video Stream
João Carreira, Michael King, Viorica Patraucean, Dilara Gokay, 

Catalin Ionescu, Yi Yang, Daniel Zoran, Joseph Heyward, Carl Doersch, 

Yusuf Aytar, Dima Damen, Andrew Zisserman

Fri (Session 6)

Poster # 443
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Learning from One Continuous Video Stream

● Original SGD = batch size 1 — this works fine

Large-scale machine learning with stochastic gradient descent. Bottou et al

Revisiting Small Batch Training for Deep Neural Networks, Masters et al

J Carreira et al (2024). Learning from One Continuous Video Stream. CVPR
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Learning from One Continuous Video Stream

J Carreira et al (2024). Learning from One Continuous Video Stream. CVPR
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● Future-frame pixel prediction (or supervised semantic seg)

● 2 models: VIT-L and UNet with self-attention

● Input 4 frames, output 4 frames (stacked along channel dimension)

Learning from One Continuous Video Stream

J Carreira et al (2024). Learning from One Continuous Video Stream. CVPR
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Learning from One Continuous Video Stream
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Learning from One 

Continuous Video Stream
João Carreira, Michael King, Viorica Patraucean, Dilara Gokay, 

Catalin Ionescu, Yi Yang, Daniel Zoran, Joseph Heyward, Carl Doersch, 

Yusuf Aytar, Dima Damen, Andrew Zisserman

Fri (Session 6)

Poster # 443
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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 (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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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

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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Long-Form Egocentric Video Understanding

No Semantic Supervision

No Shots - Temporal Alignment

Audio-Visual Semantic Gap

Quick View Changes

Repeating Actions

Long Continuous Streams
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The Team
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Thank you

For further info, datasets, code, publications…

http://dimadamen.github.io

@dimadamen

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

Q&A

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

