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H Doughty, D Damen, W Mayol-Cuevas (2018). Who's Better? Who's Best? 

Pairwise Deep Ranking for Skill Determination. CVPR

Who’s Better? Who’s Best? Skill 

Determination in Video using Deep Ranking

Assess relative skill for a collection of video sequences, 

applicable to a variety of tasks.
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Skill Determination from Video

Input: 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)
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F Heidarivincheh, M Mirmehdi, D Damen (2018). Action Completion: A Temporal Model for 
Moment Detection. BMVC
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F Heidarivincheh, M Mirmehdi, D Damen (2019). Weakly-Supervised Completion Moment 
Detection using Temporal Attention. ICCV Workshop on Human Behaviour Understanding

Frame-level labels: annotations are expensive, subjective and noisy.

We detect completion using only weak labels during training.

sequence-level complete and incomplete labels 
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RGB

Source-Only Self-Supervision Our Proposal

Flow
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Retro-actions – Zero-Shot Learning 
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W Price, D Damen (2019). Retro-Actions: Learning ‘Close’ by Time-Reversing ‘Open’ Videos. 

ICCV MDALC Workshop
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• 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

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

BMVC
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Parts-of-Speech Embeddings. ICCV



Dima Damen

Fine-Grained Action Retrieval

4728 April 2020

with: Michael Wray

Gabriela Csurka
Diane Larlus

M Wray, D Larlus, G Csurka, D Damen (2019). Fine-Grained Action Retrieval through Multiple 

Parts-of-Speech Embeddings. ICCV



Dima Damen

Fine-Grained Action Retrieval

4828 April 2020

with: Michael Wray

Gabriela Csurka
Diane Larlus

M Wray, D Larlus, G Csurka, D Damen (2019). Fine-Grained Action Retrieval through Multiple 

Parts-of-Speech Embeddings. ICCV



Dima Damen

Fine-Grained Action Retrieval

4928 April 2020

with: Michael Wray

Gabriela Csurka
Diane Larlus

M Wray, D Larlus, G Csurka, D Damen (2019). Fine-Grained Action Retrieval through Multiple 

Parts-of-Speech Embeddings. ICCV



Dima Damen

Fine-Grained Action Retrieval

5028 April 2020

with: Michael Wray

Gabriela Csurka
Diane Larlus

M Wray, D Larlus, G Csurka, D Damen (2019). Fine-Grained Action Retrieval through Multiple 

Parts-of-Speech Embeddings. ICCV



Dima Damen

Fine-Grained Action Retrieval

5128 April 2020

with: Michael Wray

Gabriela Csurka
Diane Larlus

M Wray, D Larlus, G Csurka, D Damen (2019). Fine-Grained Action Retrieval through Multiple 

Parts-of-Speech Embeddings. ICCV



Dima Damen

• Temporal Binding

• Multi-Verb Labels

• Part-of-Speech

• Adverbs

• Skill Determination

• Action Completion

How 

'well'
Dual-

Vision+

Language

Audio-

visual

Fine-Grained Object Interactions

5228 April 2020

• DDLSTM

• Multi-modal UDA

• Retro-Actions



Dima Damen

Action Modifiers: Learning from 

Adverbs in Instructional Videos

5328 April 2020

H Doughty, I Laptev, W Mayol-Cuevas, D Damen (2020). Action Modifiers: Learning from 

Adverbs in Instructional Videos. Computer Vision and Pattern Recognition (CVPR)

with: Hazel Doughty
Ivan Laptev

Walterio Mayol-Cuevas



Dima Damen

Action Modifiers: Learning from 

Adverbs in Instructional Videos

5428 April 2020

H Doughty, I Laptev, W Mayol-Cuevas, D Damen (2020). Action Modifiers: Learning from 

Adverbs in Instructional Videos. Computer Vision and Pattern Recognition (CVPR)

with: Hazel Doughty
Ivan Laptev

Walterio Mayol-Cuevas



Dima Damen

Action Modifiers: Learning from 

Adverbs in Instructional Videos

5528 April 2020

H Doughty, I Laptev, W Mayol-Cuevas, D Damen (2020). Action Modifiers: Learning from 

Adverbs in Instructional Videos. Computer Vision and Pattern Recognition (CVPR)

with: Hazel Doughty
Ivan Laptev

Walterio Mayol-Cuevas



Dima Damen

• Temporal Binding

• Multi-Verb Labels

• Part-of-Speech

• Adverbs

• Skill Determination

• Action Completion

How 

'well'
Dual-

Vision+

Language

Audio-

visual

Fine-Grained Object Interactions

5628 April 2020

• DDLSTM

• Multi-modal UDA

• Retro-Actions



Dima Damen
5728 April 2020

with: Vangelis Kazakos

Arsha Nagrani
Andrew Zisserman

Audio-Visual Temporal Binding for 

Egocentric Action Recognition

E Kazakos, A Nagrani, A Zisserman, D Damen (2019). EPIC-Fusion: Audio-Visual Temporal 

Binding for Egocentric Action Recognition. ICCV



Dima Damen
5828 April 2020

with: Vangelis Kazakos

Arsha Nagrani
Andrew Zisserman

Audio-Visual Temporal Binding for 

Egocentric Action Recognition

E Kazakos, A Nagrani, A Zisserman, D Damen (2019). EPIC-Fusion: Audio-Visual Temporal 

Binding for Egocentric Action Recognition. ICCV



Dima Damen
5928 April 2020

with: Vangelis Kazakos

Arsha Nagrani
Andrew Zisserman

Audio-Visual Temporal Binding for 

Egocentric Action Recognition

E Kazakos, A Nagrani, A Zisserman, D Damen (2019). EPIC-Fusion: Audio-Visual Temporal 

Binding for Egocentric Action Recognition. ICCV



Dima Damen
6028 April 2020

with: Vangelis Kazakos

Arsha Nagrani
Andrew Zisserman

Audio-Visual Temporal Binding for 

Egocentric Action Recognition

E Kazakos, A Nagrani, A Zisserman, D Damen (2019). EPIC-Fusion: Audio-Visual Temporal 

Binding for Egocentric Action Recognition. ICCV



Dima Damen
6128 April 2020

with: Vangelis Kazakos

Arsha Nagrani
Andrew Zisserman

Audio-Visual Temporal Binding for 

Egocentric Action Recognition

E Kazakos, A Nagrani, A Zisserman, D Damen (2019). EPIC-Fusion: Audio-Visual Temporal 

Binding for Egocentric Action Recognition. ICCV



Dima Damen

June 2020….

6228 April 2020

with: Hazel Doughty                         Davide Moltisanti

Jian Ma Jonathan Munro
Giovanni Maria Farinella Toby Perrett

Antonino Furnari Will Price

Evangelos Kazkos Michael Wray

Bigger

Better

Denser



Dima Damen

The Team

6328 April 2020

2017

2018

2019



Dima Damen

Thank you…

6428 April 2020

For further info, datasets, code, publications…

http://dimadamen.github.io

@dimadamen

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



Scaling Egocentric Vision: 

The EPIC-KITCHENS Dataset
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Davide Moltisanti Jonathan Munro Toby Perrett Will Price Michael Wray
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Data Collection

○ 32 kitchens

○ Single-person environments

○ 4 cities 

○ May – Nov 2017 – 55 hours

○ 10 nationalities

○ 3 days - all kitchen activities
0:00

3:00

6:00

9:00

12:00

15:00

18:00

21:00



Annotations (1) - Narrations



Narrations to Action Segments



Annotations (2) – Action Segments



Annotations (3) – Object Bounding Boxes



Annotations (3) – Object Bounding Boxes



Annotations (4) – Verb and Noun Classes

● 125 verb classes

● 331 noun classes



Annotations Statistics



Annotations Statistics



Train/Test Splits

● 20% - Seen Test Set

○ 28 Kitchens

● 7% - Unseen Test Set

○ 4 Kitchens



Open Challenges

Three open challenges:

● Action Recognition

● Action Anticipation

● Object Detection



Action Recognition Challenge



open

oven

(open, oven)

Given a trimmed action segment:            

classify the action within.

Action Recognition Challenge



Action Recognition Challenge



with: Will Price

Evaluating Action Recognition Models

W Price, D Damen (2019). An Evaluation of Action Recognition Models on EPIC-Kitchens. Arxiv



with: Will Price

W Price, D Damen (2019). An Evaluation of Action Recognition Models on EPIC-Kitchens. Arxiv
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Evaluating Action Recognition Models
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