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• 1998-2002	BSC	in	Computer	Science
• 2002-2003	MSc	in	Distributed	Multimedia	Sys.

• 2006-2009	PhD	in	Computer	Vision

Short Bio
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• 2010-2012	Postdoc	on	EU-FP7	project

Short Bio

35 July 2018
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• 2013-2017	Assistant	Prof	in	Computer	Vision
• 2017- Associate	Prof	in	Computer	Vision

Short Bio

45 July 2018

Dima Damen

• Research	interests:	action	and	activity	
recognition

• Particularly	centred around	the	perception	of	
object	interactions

Egocentric Vision?

55 July 2018

Dima Damen

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

Ego…

65 July 2018
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Ego…

75 July 2018
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Visual Sensing – the landscape

85 July 2018
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Visual Sensing – the landscape

95 July 2018

Least Most

Expensive
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Visual Sensing – the landscape

105 July 2018

Most
Mobile!

Least
StaticMoveable

Dima Damen

Visual Sensing – the landscape

115 July 2018

Most
Wearable!

Least
Static

Wearable
Hand-Held
Wireless

Hand-Held
Wired

Dima Damen

Wearable?

125 July 2018
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Wearable?

135 July 2018

Dima Damen

Wearable?

145 July 2018

Dima Damen

Wearable?

155 July 2018
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• Hat-Mounted
• Head-Mounted
• Glass-Mounted
• Shoulder-Mounted
• Chest-Mounted
• Wrist-Mounted
• Belt-Mounted
• Ankle-Mounted

Wearable?

165 July 2018

Dima Damen

• OPV	(Ordinal-Person	Views)
• FPV	(First-Person	View)
• SPV	(Second-Person	View)
• TPV	(Third-Person	View)

But why do we care about… hardware???

175 July 2018

Dima Damen

• Videos...

See for yourself!

185 July 2018

Top-Le ft: Fa th i – D isney da tase t fo r soc ia l in te ractions 2012
Top -R igh t	Dam en 	EP IC -K itchen 	2017
Bottom -Left	Dam en 	BEO ID 	2014
Bottom -R igh t	K itan i (Youtube)	Sports	2011
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• Just	another	camera?
• Just	a	shaking	camera?

Conclusions?

195 July 2018

Dima Damen

• The	Unique	Problems
1. Camera	Motion
2. Mapping	and	Localisation
3. Attention	and	Task-Relevance
4. Object	Interactions
5. Multi-view	Solutions

• The	Unique	Applications
1. Video	Summarisation
2. Skill	Determination
3. Real-time	solutions

Egocentric Vision

205 July 2018

Dima Damen

The Unique Problems
1.	Camera	Motion

215 July 2018
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• Two	types	of	motion
• Egomotion
• Foreground	motion

1. Camera Motion

225 July 2018

Dima Damen

Ego-motion

235 July 2018

rotating approaching receding

Dima Damen

• Detect	to:
• Use?
• Remove?

Ego-motion

245 July 2018
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• https://youtu.be/sA4Za3Hv6ng

Hyperlapse

255 July 2018

Dima Damen

The Unique Problems
2.	Mapping	and	Localisation

265 July 2018

Dima Damen

• https://youtu.be/ufBLu1VUQ-E

Mapping and Localisation

275 July 2018
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The Unique Problems
3.	Attention	and	Task	Relevance

285 July 2018

Dima Damen

• What	is	attention?
• Non-Egocentric	Attention	Models	(à Saliency)

Attention and Task Relevance

295 July 2018

D U T-O M R O N  da tase t 
h ttp ://sa liencyde tection .ne t/du t-om ron

Dima Damen

• What	is	attention?
• Non-Egocentric	Attention	Models	(à Saliency)

Attention and Task Relevance

305 July 2018

Figu re : Zoya B ylinsk ii &  T ilke Judd , E C C V  2016  Tu to ria l
h ttp ://sa liency.m it.edu /E C C V Tuto ria l/new D irectionsInS a liency.pd f
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Attention and Task Relevance

315 July 2018

Dima Damen

• Attention	in	egocentric	vision
• Foreground	segmentation
• Hand-region	segmentation
• Gaze	tracking

Attention and Task Relevance

325 July 2018

Dima Damen

• Humans	iterate	between	“fixations”	and	
“saccades”
• Fixation:	short	stops
• Saccade:	quick	movements	between	fixations

• https://youtu.be/pknohrsz4Qs

Quick introduction to human gaze

335 July 2018
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Quick introduction to human gaze

345 July 2018

Dima Damen

Quick introduction to human gaze

355 July 2018

Dima Damen

Quick introduction to human gaze

365 July 2018

Land  and  H ayhoe (2001) In  w ha t w ays do  eye  m ovem en ts con tribu te  to  eve ryday activ ities?  V is ion  R esearch
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• The	notion	of	fixation/saccade	has	recently	
inspired	attention	models	in	vision

Quick introduction to human gaze

375 July 2018

Figu re : Le i B a  e t a l (2015 ). M u ltip le  O b ject R ecogn ition  w ith  V isua l A tten tion . IC LR

Dima Damen

The Unique Problems
3.	Attention	and	Task	Relevance
Case	Study:	You-Do,	I-Learn

385 July 2018

Dima Damen

• First-person	view
• Offers	a	unique	insight	into	‘used’	or	‘attended-
to’	objects

• How	these	objects	have	been	used

395 July 2018

You-Do, I-Learn
with: Walterio Mayol-Cuevas

Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding
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Try it yourself

405 July 2018

Dima Damen

• Q.	How	to	‘ground-truth’	objects	that	have	been	used?
• Q.	How	to	‘ground-truth’	how	these	objects	have	been	used?

You-Do, I-Learn

415 July 2018

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Dima Damen

• Ground-truth	by	written	narration
• Released	with	dataset

BEOID

425 July 2018

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding
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• Discover	used	objects
• Discover	how	objects	have	been	used
• Extract	guidance	videos
• Fully	unsupervised

• No	prior	knowledge	of	objects	(number,	size)
• Static	and	moveable	objects

435 July 2018

You Do, I Learn
with: Walterio Mayol-Cuevas

Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action

Dima Damen
445 July 2018

Definition

Task-Relevant	Object	(TRO)	

an	object,	or	part	of	an	object,	with	
which	a	person	interacts	during	task	
performance

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action

Dima Damen
455 July 2018

Which Objects?
with: Walterio Mayol-Cuevas

Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action



5	July	2018

16

Dima Damen

Discovering Task-Relevant Objects

465 July 2018

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action

Dima Damen

• Suggested	Problem	Formulation…
• Given	a	sequence	of	egocentric	images	{I1, .., IT}
• Collected	from	multiple	operators	around	a	common	
environment

• Automatically	discover	all	task-relevant	objects

• Assumption: at	most	one	task-relevant	image	part	is	
present	within	each	image

Discovering Task-Relevant Objects

475 July 2018

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action

Dima Damen
485 July 2018

Discovering Task-Relevant Objects

Position
Hot
Spot

Appearance
categories

in
st

an
ce

s

Attention
Task-Relevant

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action
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Discovering Task-Relevant Objects

Position
Hot
Spot

Appearance
categories

in
st

an
ce

s
Attention
Task-Relevant

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action

Gaze

SLAM RGB features

Dima Damen

Discovering	becomes	a	clustering	task…
• Considers	attention,	position	and	appearance
• Unknown	number	of	objects

Discovering TROs

505 July 2018

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

Dima Damen

Discovering Task-Relevant Objects

515 July 2018

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action with: Walterio Mayol-Cuevas
Teesid Leelasawassuk
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Dima DamenD Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Discovering Task-Relevant Objects

525 July 2018

Action with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

Dima Damen

Discovering Task-Relevant Objects

535 July 2018

Action with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

Dima Damen

Discovering Task-Relevant Objects

545 July 2018

Action with: Walterio Mayol-Cuevas
Teesid Leelasawassuk
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Discovering Task-Relevant Objects

555 July 2018

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action

Dima Damen

Discovering Task-Relevant Objects

565 July 2018

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action

Dima Damen

Discovering Modes of Interaction

575 July 2018

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action



5	July	2018

20

Dima Damen
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Definition

Modes	of	Interaction	(MOI)

the	different	ways	in	which	TROs	are	
used

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action

Dima Damen
595 July 2018

Discovering Modes of Interaction

Position
Hot
Spots

Appearance
categories

Attention

instances

Motion

Interactions

MOIs

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action

Dima Damen

• Motion
• Video	snippets	for	each	discovered	object
• Descriptor	per	snippet
• Clustering	using	DB-index

Discovering Modes of Interaction

605 July 2018

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action



5	July	2018

21

Dima Damen
615 July 2018

Discovering Modes of Interaction
with: Walterio Mayol-Cuevas

Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action

Dima Damen
625 July 2018

Discovering Modes of Interaction

Open & get sugar

Put

Pick

Open door

with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action

Dima Damen
635 July 2018

Back to…. the goal…
with: Walterio Mayol-Cuevas

Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action
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You Do, I Learn - Demonstration
with: Walterio Mayol-Cuevas

Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action

Dima Damen

More info…

655 July 2018

Dima Damen

The Unique Problems
4.	Object	Interactions

665 July 2018
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• CNNs	for	Action	Recognition
1. Dual-Stream	Neural	Networks

Action Recognition – an Introduction

675 July 2018

Temporal

Spatial
Spatial	Stream

Temporal	
Stream

X F
C

Dima Damen

• CNNs	for	Action	Recognition
1. Dual-Stream	Neural	Networks

Action Recognition – an Introduction

685 July 2018
Figure by: Will Price, BSc Project, University of Bristol

Dima Damen

Egocentric Action Recognition

695 July 2018
Figure from: Ma et al. Going Deeper into First-Person 
Activity Recognition. CVPR 2016
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Egocentric Action Recognition

705 July 2018
Figure from: Ma et al. Going Deeper into First-Person 
Activity Recognition. CVPR 2016

Dima Damen

Egocentric Action Recognition

715 July 2018
Figure from: Ma et al. Going Deeper into First-Person 
Activity Recognition. CVPR 2016

Dima Damen

• CNNs	for	Action	Recognition
1. Dual-Stream	Neural	Networks

Action Recognition – an Introduction

725 July 2018
Figure by: Will Price, BSc Project, University of Bristol

?
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Object Interactions – the Dilemma
with: Michael Wray

Davide Moltisanti
Walterio Mayol-Cuevas

M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv.
M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic 
Multi-Label Object Interaction Recognition. Arxiv

Dima Damen

Object Interactions – the Dilemma

745 July 2018

with: Michael Wray
Davide Moltisanti
Walterio Mayol-Cuevas

M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv.
M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic 
Multi-Label Object Interaction Recognition. Arxiv

Dima Damen

Object Interactions – the Dilemma

755 July 2018

with: Michael Wray
Davide Moltisanti
Walterio Mayol-Cuevas

Open

M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv.
M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic 
Multi-Label Object Interaction Recognition. Arxiv
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Object Interactions – the Dilemma

765 July 2018

with: Michael Wray
Davide Moltisanti
Walterio Mayol-Cuevas

M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv.
M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic 
Multi-Label Object Interaction Recognition. Arxiv

Dima Damen

Object Interactions – the Dilemma

775 July 2018

with: Michael Wray
Davide Moltisanti
Walterio Mayol-Cuevas

Open Cut

M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv.
M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic 
Multi-Label Object Interaction Recognition. Arxiv

Dima Damen

Object Interactions – the Dilemma

785 July 2018

with: Michael Wray
Davide Moltisanti
Walterio Mayol-Cuevas

M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv.
M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic 
Multi-Label Object Interaction Recognition. Arxiv
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Object Interactions – the Dilemma

795 July 2018

with: Michael Wray
Davide Moltisanti
Walterio Mayol-Cuevas

CutOpen

M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv.
M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic 
Multi-Label Object Interaction Recognition. Arxiv

Dima Damen

Object Interactions – the Dilemma

805 July 2018

with: Michael Wray
Davide Moltisanti
Walterio Mayol-Cuevas

TakeOpen

Cut
?

?

M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv.
M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic 
Multi-Label Object Interaction Recognition. Arxiv

Dima Damen

Object Interactions – the Dilemma

815 July 2018

with: Michael Wray
Davide Moltisanti
Walterio Mayol-Cuevas

• Verbs	cannot	be	separated	into	classes	with	hard	
boundaries.

• Rather	the	boundaries	are	more	nuanced	– what	is	
correct	in	one	video	is	incorrect	for	another.

• Singular	classes	are	not	enough.

M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv.
M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic 
Multi-Label Object Interaction Recognition. Arxiv
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Towards an Unequivocal 
Representation of Actions

825 July 2018

with: Michael Wray
Davide Moltisanti

M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv.
M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic 
Multi-Label Object Interaction Recognition. Arxiv

Dima Damen

Temporal Boundaries for Object Interactions

835 July 2018

• How robust are current state-of-the-art approaches to 
annotated boundaries in test segments?

• Modify test segment boundaries, maintaining 
significant overlap of segments IoU > 0.5

• Correct in Green – Incorrect in Red

D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 
Interactions in Egocentric Video. International Conference on Computer Vision (ICCV)

Dima Damen

Trespassing the Boundaries

845 July 2018

with: Davide Moltisanti
Michael Wray

D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 
Interactions in Egocentric Video. International Conference on Computer Vision (ICCV)
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Trespassing the Boundaries

855 July 2018

with: Davide Moltisanti
Michael Wray

D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 
Interactions in Egocentric Video. International Conference on Computer Vision (ICCV)

Dima Damen

Trespassing the Boundaries

865 July 2018

with: Davide Moltisanti
Michael Wray
Walterio Mayol-Cuevas

Action

BE
O

ID
CM

U
G

TE
A+

D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 
Interactions in Egocentric Video. International Conference on Computer Vision (ICCV)

Dima Damen

The Rubicon Boundaries

875 July 2018

with: Davide Moltisanti
Michael Wray
Walterio Mayol-Cuevas

Action

l Labelling	approach	proposal	for	temporally	
consistent	annotations

l Decomposes	an	object	interaction	into	two	phases:
- pre-actional phase
- actional phase

D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 
Interactions in Egocentric Video. International Conference on Computer Vision (ICCV)
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The Rubicon Boundaries

885 July 2018

with: Davide Moltisanti
Michael Wray
Walterio Mayol-Cuevas

Action

D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 
Interactions in Egocentric Video. International Conference on Computer Vision (ICCV)

Dima Damen

The Rubicon Boundaries

895 July 2018

with: Davide Moltisanti
Michael Wray
Walterio Mayol-Cuevas

Action

D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 
Interactions in Egocentric Video. International Conference on Computer Vision (ICCV)

Dima Damen

The Rubicon Boundaries

905 July 2018

with: Davide Moltisanti
Michael Wray
Walterio Mayol-Cuevas

Action

D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 
Interactions in Egocentric Video. International Conference on Computer Vision (ICCV)
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The Rubicon Boundaries

915 July 2018

with: Davide Moltisanti
Michael Wray
Walterio Mayol-Cuevas

Action

D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 
Interactions in Egocentric Video. International Conference on Computer Vision (ICCV)

Dima Damen

More info…

925 July 2018

D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object 
Interactions in Egocentric Video. International Conference on Computer Vision (ICCV)

Dima Damen

• BEOID	EBP	videos:	

• http://youtu.be/4cZS39c7IL0

Visualising Learnt Models

935 July 2018

with: Will Price
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The Unique Problems
5.	Multi-View	Action	Recognition

945 July 2018

Dima Damen

FPV with SPV

955 July 2018

Figu re  from : Y one tan i e t a l (2016 ). R ecogn iz ing  M icro -A ctions and  R eactions F rom  P a ired  E gocen tric  V ideos. C V P R

Dima Damen

FPV with TPV (top-view)

965 July 2018

Figu re  from : A rdesh ir and  B orji (2016 ). E gocen tric  M ee ts  Top -v iew  C V P R
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FPV with TPV (top-view)

975 July 2018

Figu re  from : A rdesh ir and  B orji (2016 ). E go2Top : M a tch ing  V iew ers in  E gocen tric  and  Top -v iew  V ideos. E C C V

Dima Damen

• The	Unique	Problems
1. Camera	Motion
2. Mapping	and	Localisation (ref	tomorrow’s	talk)
3. Attention	and	Task-Relevance
4. Object	Interactions
5. Multi-view	Solutions

• The	Unique	Applications
1. Video	Summarisation
2. Skill	Determination
3. Real-time	solutions

Egocentric Vision

985 July 2018

Dima Damen

The Unique Applications
1.	Video	Summarisation

995 July 2018
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• Fixations
• Highlight	Detection

Video Summarisation

1005 July 2018

Dima Damen

• Object-Driven

Egocentric Video Summarisation

1015 July 2018

Figu re  from : Lu  and  G raum an (2013). S to ry-D riven  S um m ariza tion  fo r E gocen tric  V ideo . C V P R

Dima Damen

• Object-Driven

Egocentric Video Summarisation

1025 July 2018

Figu re  from : Lu  and  G raum an (2013). S to ry-D riven  S um m ariza tion  fo r E gocen tric  V ideo . C V P R
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• Fixation-Driven	with	Constraints

Egocentric Video Summarisation

1035 July 2018

Figu re  from : X u  e t a l (2015 ). G aze -enab led  E gocen tric  V ideo  S um m ariza tion  v ia  C onstra ined  S ubm odu la r 
M axim iza tion  . C V P R

Dima Damen

• Fixations	from	IMUs

Egocentric Video Summarisation

1045 July 2018

T Leelasawassuk, D Damen, W Mayol-Cuevas (2015). Estimating Visual Attention from a 
Head Mounted IMU. International Symposium on Wearable Computers (ISWC)

Dima Damen

The Unique Applications
2.	Skill	Determination

1055 July 2018
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1065 July 2018

with: Hazel Doughty
Walterio Mayol-Cuevas

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.

Dima Damen
1075 July 2018

with: Hazel Doughty
Walterio Mayol-Cuevas

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
Input: Pairwise annotations of videos, indicating higher skill or no skill preference

Dima DamenH 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

~

108



5	July	2018

37

Dima Damen

Who’s Better? Who’s Best? Skill 
Determination in Video using Deep Ranking

1095 July 2018

with: Hazel Doughty
Walterio Mayol-Cuevas

Surgery1

Dough-
Rolling2

Drawing

Chopstick-
Using

1 Gao, Yixin, et al. "The JHU-ISI gesture and skill assessment dataset (JIGSAWS): A surgical 
activity working set for human motion modeling." Medical Image Computing and Computer-
Assisted Intervention (MICCAI). 2014.
2 De la Torre, Fernando, et al. "Guide to the carnegie mellon university multimodal activity (CMU-
MMAC) database." Robotics Institute (2008): 135.

EPIC-
SKILLS 2018

Dima DamenH 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

with: Hazel Doughty
Walterio Mayol-Cuevas

110

Dima Damen

Who’s Better? Who’s Best? Skill 
Determination in Video using Deep Ranking

1115 July 2018

with: Hazel Doughty
Walterio Mayol-Cuevas

1
𝜎#𝜶𝑓&

'

()*

(𝑝-() +	 1 − 𝜶 𝑓2(𝑝-()

H Doughty, D Damen, W Mayol-Cuevas (2018). Who's Better? Who's Best? 
Pairwise Deep Ranking for Skill Determination. CVPR
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Who’s Better? Who’s Best? Skill 
Determination in Video using Deep Ranking

1125 July 2018

with: Hazel Doughty
Walterio Mayol-Cuevas

H Doughty, D Damen, W Mayol-Cuevas (2018). Who's Better? Who's Best? 
Pairwise Deep Ranking for Skill Determination. CVPR

Dima Damen

Who’s Better? Who’s Best? Skill 
Determination in Video using Deep Ranking

1135 July 2018

with: Hazel Doughty
Walterio Mayol-Cuevas

H Doughty, D Damen, W Mayol-Cuevas (2018). Who's Better? Who's Best? 
Pairwise Deep Ranking for Skill Determination. CVPR

Dima Damen

Who’s Better? Who’s Best? Skill 
Determination in Video using Deep Ranking

1145 July 2018

with: Hazel Doughty
Walterio Mayol-Cuevas

H Doughty, D Damen, W Mayol-Cuevas (2018). Who's Better? Who's Best? 
Pairwise Deep Ranking for Skill Determination. CVPR
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Who’s Better? Who’s Best? Skill 
Determination in Video using Deep Ranking

1155 July 2018

with: Hazel Doughty
Walterio Mayol-Cuevas

H Doughty, D Damen, W Mayol-Cuevas (2018). Who's Better? Who's Best? 
Pairwise Deep Ranking for Skill Determination. CVPR

Dima Damen

More info…

1165 July 2018

Dima Damen

The Unique Applications
3.	Real-time	Solutions

1175 July 2018



5	July	2018

40

Dima Damen

• On-the-cloud	processing
• On-the-mobile	processing
• Onboard	processing!

Wearable (Systems)!

1185 July 2018

Dima Damen

Connecting-to-the-cloud

1195 July 2018

Altwaijry et al (2014). Recognizing locations with Google Glass: A case study. WACV

Dima Damen
1205 July 2018

You Do, I Learn – Google Glass Prototype
with: Walterio Mayol-Cuevas

Teesid Leelasawassuk

D Damen, T Leelasawassuk, W Mayol-Cuevas (2016). You-Do, I-Learn: Egocentric 
Unsupervised Discovery of Objects and their Modes of Interaction Towards Video-Based 
Guidance. Computer Vision and Image Understanding

Action
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The need for large-scaled datasets…

1215 July 2018

Dima Damen
1225 July 2018

D Damen et al (2018). Scaling Egocentric Vision: The EPIC-
KITCHENS Dataset. Arxiv. https://epic-kitchens.github.io

with: Hazel Doughty
Giovanni Maria Farinella
Sanja Fidler
Antonino Furnari
Evangelos Kazakos

Davide Moltisanti
Jonathan Munro
Toby Perrett
Will Price
Michael Wray        

Dima Damen
1235 July 2018

D Damen et al (2018). Scaling Egocentric Vision: The EPIC-
KITCHENS Dataset. Arxiv. https://epic-kitchens.github.io

with: Hazel Doughty
Giovanni Maria Farinella
Sanja Fidler
Antonino Furnari
Evangelos Kazakos

Davide Moltisanti
Jonathan Munro
Toby Perrett
Will Price
Michael Wray        
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1245 July 2018

D Damen et al (2018). Scaling Egocentric Vision: The EPIC-
KITCHENS Dataset. Arxiv. https://epic-kitchens.github.io

with: Hazel Doughty
Giovanni Maria Farinella
Sanja Fidler
Antonino Furnari
Evangelos Kazakos

Davide Moltisanti
Jonathan Munro
Toby Perrett
Will Price
Michael Wray        

Dima Damen
1255 July 2018

D Damen et al (2018). Scaling Egocentric Vision: The EPIC-
KITCHENS Dataset. Arxiv. https://epic-kitchens.github.io

with: Hazel Doughty
Giovanni Maria Farinella
Sanja Fidler
Antonino Furnari
Evangelos Kazakos

Davide Moltisanti
Jonathan Munro
Toby Perrett
Will Price
Michael Wray        

Dima Damen
1265 July 2018

D Damen et al (2018). Scaling Egocentric Vision: The EPIC-
KITCHENS Dataset. Arxiv. https://epic-kitchens.github.io

with: Hazel Doughty
Giovanni Maria Farinella
Sanja Fidler
Antonino Furnari
Evangelos Kazakos

Davide Moltisanti
Jonathan Munro
Toby Perrett
Will Price
Michael Wray        
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D Damen et al (2018). Scaling Egocentric Vision: The EPIC-
KITCHENS Dataset. Arxiv. https://epic-kitchens.github.io

with: Hazel Doughty
Giovanni Maria Farinella
Sanja Fidler
Antonino Furnari
Evangelos Kazakos

Davide Moltisanti
Jonathan Munro
Toby Perrett
Will Price
Michael Wray        

Dima Damen
1285 July 2018

D Damen et al (2018). Scaling Egocentric Vision: The EPIC-
KITCHENS Dataset. Arxiv. https://epic-kitchens.github.io

with: Hazel Doughty
Giovanni Maria Farinella
Sanja Fidler
Antonino Furnari
Evangelos Kazakos

Davide Moltisanti
Jonathan Munro
Toby Perrett
Will Price
Michael Wray        

Dima Damen
1295 July 2018

D Damen et al (2018). Scaling Egocentric Vision: The EPIC-
KITCHENS Dataset. Arxiv. https://epic-kitchens.github.io

with: Hazel Doughty
Giovanni Maria Farinella
Sanja Fidler
Antonino Furnari
Evangelos Kazakos

Davide Moltisanti
Jonathan Munro
Toby Perrett
Will Price
Michael Wray        
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• Fill	in	the	blanks:

• Egocentric	vision	is	----------------------

• Pick	up	an	action	(e.g.	open	door).	Draw	a	
sketch	of	how	it	looks	like	from	FPV	and	TPV

• The	biggest	challenge	(in	your	opinion)	in	
egocentric	vision	is	-----------------------------------

• The	most	interesting	problem	(to	you)	in	
egocentric	vision	is	------------------------------------

Interactive Conclusions

1305 July 2018

Dima Damen

• Egocentric	Perception,	Interaction	and	
Computing	(EPIC)	Workshop	Series
• ECCV	2016	(Amsterdam)
• ICCV	2017	(Venice)
• ECCV	2018	(Munich)

• Paper	deadline:	Tomorrow!
• Abstract	submission	till	23rd of	July	(ongoing	work)

Interested in More?

1315 July 2018

Dima Damen

• Subscribe	to	the	newly	introduced	mailing	
list: epic-community@bristol.ac.uk

• Instructions	to	subscribe:
• send	an	email	to: sympa@sympa.bristol.ac.uk
• with	the	subject:	subscribe	epic-community
• and	blank	message	content

Interested in More?

1325 July 2018
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Bristol and University of Bristol

1335 July 2018

Dima Damen

Bristol and University of Bristol

1345 July 2018

Dima Damen

Thank you…

1355 July 2018

For further info, datasets, code, publications…

http://www.cs.bris.ac.uk/~damen

@dimadamen

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


