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The Background Story...
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Pass-by
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Into First-Person Vision
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Visual Sensing — the landscape
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Visual Sensing — the landscape
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Visual Sensing — the landscape
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Most Hand-Held Hand-Held Least
Wearable! Wireless Wired Static

Wearable
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Wearable?
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Wearable?
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Wearable?
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Wearable?
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Wearable Cameras vs First Person View

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

,
1l
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See for yourself!

e Videos...

............................................... T op— Left Fath| - D|sneydataset for soc|a||nter act|ons 2012 ....................................................................... D ........... D ................
-% Top-Right Damen EPIC-Kitchen 2017
UnlverSIty Of Bottom-Left Damen BEOID 2014 I ma a me n

r&‘ BRISTOL Bottom-Right Kitani (Youtube) Sports 2011 15 March 2019 16



Quick introduction to human gaze

% University Of Land and Hayhoe (2001) In what ways do eye movements contribute to everyday activities? Vision Research D| ma Damen
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Quick introduction to human gaze
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a fine-grained perspective

to object interactions

from first-person video
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Action Recognition/Understanding

AGENT MAN AGENT MAN AGENT MAN
VICTIM PLAYER SIGNEDITEM BOOK ITEM BASEBALL
TOOL CHAIR TOOL PEN DESTINATION ~ CATCHER

PLACE STADIUM PLACE SHOP PLACE

* A man reading a paper and two people talking to a officer.

A man in a yellow jacket is looking at his phone with three
others are in the background.

Elic University of Dima Damen
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Action Recognition/Understanding
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Action Recognition/Understanding

AcTIVITYNET Home Explore Download Challenge People A- ™

LB UIIRIY Ueei97)

A > 48results for auctioning

Click on a thumbnail to play the video

© Food and drink preparation (337)
© Kitchen and food clean-up(85)
B Washing dishes(85)
© Sports, Exercise, and Recreation(3485)
© Socializing, Relaxing, and Leisure(1249)
© Arts and Entertainment(1039)
© Dancing(379)
B Tango(78)
H Cheerleading(83)
E Cumbia(76)
B Breakdancing(79)
B Belly dance(63)

Fishing (58949)
|| [prums (57517)
| [choir (56753)

(55462) | [Pet (52614)]

ircraft (50092)

2 (49776)| |Dish (49708)|

| Highlight film (47867)|

Elic University of Dima Damen
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In this talk

 Why fine-grained?
* You-Do, I-Learn
* Fine-Grained Problems

* how ‘well’: Skill Determination in Video
 when: Action Completion
* when: Trespassing the Boundaries

* which: Unequivocal Representation of Actions

* EPIC-KITCHENS 2018

e Dataset collection and Challenges

% University of Dima Damen
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In this talk

 Why fine-grained?

* You-Do, I-Learn

Dima Damen
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You-Do, |-Learn
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You-Do, |-Learn
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with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

You Do, | Learn - Demonstration
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with: Walterio Mayol-Cuevas
Teesid Leelasawassuk

You Do, | Learn — Google Glass Prototype

GlaciAR
Final Demo

Teesid Leelasawassuk, Dima
Damen and Walterio Mayol
University of Bristol

October 2014

University of
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More info...

Project You-Do, I-Learn

Video1 (2014), Video2 (2017)

Automated capture and delivery of assistive task guidance with an eyewear computer: The GlaciAR system. T Leelasawassuk, D Damen, W
Mayol-Cuevas. Augmented Human, Mar 2017 pdf

You-Do, I-Learn: Discovering Task Relevant Objects and their Modes of Interaction from Multi-User Egocentric Video. D Damen, T
Leelasawassuk, O Haines, A Calway, W Mayol-Cuevas. British Machine Vision Conference (BMVC), Sep 2014. PDF | Abstract | Dataset

Multi-user egocentric Online System for Unsupervised Assistance on Object Usage. D Damen, O Haines, T Leelasawassuk, A Calway, W
Mayol-Cuevas. ECCV Workshop on Assistive Computer Vision and Robotics (ACVR), Sep 2014. PDF Preprint

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

University of

4 B
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Fine-Grained Object Interactions

o Skill
Determination

e Action Completion

e Trespassing the
Temporal Boundaries

-~

e Unequivocal

Representation
of Actions

EPIC
KITCHENS

Dima Damen
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Fine-Grained Object Interactions

e Skill e Action Completion

Determination e Trespassing the
Temporal Boundaries

e Unequivocal

Representation
of Actions
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Who'’s Better? Who's Best? SKill e el Ceyas

Assess relative skill for a collection of video sequences,
applicable to a variety of tasks.

Elic University of Dima Damen
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Who’s Better? Who’s Best? Skill

with: Hazel Doughty
Walterio Mayol-Cuevas

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

r§§ BRISTOL Pairwise Deep Ranking for Skill Determination. CVPR

15 March 2019
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Who’s Better? Who’s Best? Skill

Pairwise ranking
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% University of H Doughty, D Damen, W Mayol-Cuevas (2018). Who's Better? Who's Best? Dima Dam%Q
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Who'’s Better? Who's Best? SKill e el Ceyas

Abnormal needle pass

* V.-
o
o
- :
% .
k i

Loose Stitching
Best - 3 \Vorst
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W h O , S B ette r? W h O , S B eSt? S ki I I e :/_IVZIZ’tilri[c))ol\l/‘I'egl;g-Cuevas

Bean position Chopstick position  Hand position

Chopstick
Using

% University of H Doughty, D Damen, W Mayol-Cuevas (2018). Who's Better? Who's Best? [Dima Damen
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WhO,S Better? WhO,S BeSt? Ski” With:\Tvzlz’tilrigol\ljgcz)xll-Cuevas

o)
1
— E afs (p;j) + (1 —a)fe(pij)
O 4 90 -
J=1
85 -
Asom
R
<75
@
= 70 — = : : ::
S =o==Surgery
<65 —e—Dough-Rolling
60 - —e—Drawing
-e- Chopstick-Using
55 | | | | |
0 0.2 0.4 0.6 0.8 1

04
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W h O , S B ette r? W h O , S B eSt? S ki I I e :/_Ivzlz’teelri[c))ol\l/‘I'egng-Cuevas
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% University of H Doughty, D Damen, W Mayol-Cuevas (2018). Who's Better? Who's Best? [Dima Damen
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T h e P rOS a n d CO n S : i \|/_IV2IZtee|ri?)ol\ljeglcgll-Cuevas
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T h e P rOS a n d CO n S : e :/_Ivzllztilri[;ol\ljaglcg-Cuevas
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% University of H Doughty, W Mayol-Cuevas, D Damen (2019). The Pros and Cons: Dima Damen
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T h e P rOS a n d CO n S : e yvzlz’[ilri[c))ol\ljgcz-Cuevas

l |
Worse w :

% University of H Doughty, W Mayol-Cuevas, D Damen (2019). The Pros and Cons: Dima Damen
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More info...

Project Skill Determination in Video

O Ranking VldeO
IW ‘5 The Pros and Cons: Rank-aware Temporal Attention for Skill Determination in Long Videos. H Doughty, W Mayol-
[ Ki N Zm Cuevas, D Damen. Arxiv (2018). arxiv

Vth !‘T’i L \ o
® 3'1 Who's Better? Who's Best? Pairwise Deep Ranking for Skill Determination. H Doughty, D Damen, W Mayol-Cuevas.
b #T* CVPR(2018). PDF | anxiv | Dataset

rank-aware
attention

module function

Elic University of Dima Damen
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Fine-Grained Object Interactions

e Action Completion

e Trespassing the
Temporal Boundaries

Vé University of Dima Damen
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

Elic University of Dima Damen
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Understanding Completion

What if the observed action is not fully completed!?

Complete pull Incomplete pull

= F Heidarivincheh et al (2018) :
% UﬂlVefSltY Of British Machine Vision Conference DI ma Damen
r@" BRISTOL F Heidarivincheh et al (2016). Beyond Action Recognition: Action Completion in RGB-D Data. 15 March 2019 45

British Machine Vision Conference



with: Farnoosh Heidarivincheh
Majid Mirmehdi

Understanding Completion

=7 . . F Heidarivincheh et al (2018) :
% UﬂlVel‘SltY Of British Machine Vision Conference DI ma Damen
BRISTOL F Heidarivincheh et al (2016). Beyond Action Recognition: Action Completion in RGB-D Data. 15 March 2019 46
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Understanding Completion

Elic University of Dima Damen
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with: Farnoosh Heidarivincheh

Bristol Action Completion Dataset 2016

Majid Mirmehdi

Vé University of

£
2

BRISTOL

F Heidarivincheh et al (2018) Dima Damen

British Machine Vision Conference
F Heidarivincheh et al (2016). Beyond Action Recognition: Action Completion in RGB-D Data. 15 March 2019 48
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

Pre-V

V!

C-C

R-R

R-C

C-R

Ground truth

= |4 University of Dima Damen
’3'3‘ BRISTOL 15March 2019 49



with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

* Each frame in the sequence, contributes to the
completion moment detection via ‘voting’

Voting Node

f(0.2)=70

= F Heidarivincheh et al (2018) :

% UﬂlVel‘SltY Of British Machine Vision Conference DI ma Damen

BRISTOL F Heidarivincheh et al (2016). Beyond Action Recognition: Action Completion in RGB-D Data. 15 March 2019 50
British Machine Vision Conference



with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

1. Classification-Based Voting

=7 . . F Heidarivincheh et al (2018) :
% UﬂlVefSltY Of British Machine Vision Conference Dlma Damen

r@" BRISTOL F Heidarivincheh et al (2016). Beyond Action Recognition: Action Completion in RGB-D Data. 15 March 2019 51
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

1. Classification-Based Voting

. . F Heidarivincheh et al (2018) :
Uanel‘SltY Of British Machine Vision Conference DI ma Damen

BRISTOL F Heidarivincheh et al (2016). Beyond Action Recognition: Action Completion in RGB-D Data. 15 March 2019 52
British Machine Vision Conference
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

2. Regression-Based Voting

f—
v

f(0.2)=70

=7 . . F Heidarivincheh et al (2018) :
% UﬂlVefSltY Of British Machine Vision Conference DI ma Damen
r@" BRISTOL F Heidarivincheh et al (2016). Beyond Action Recognition: Action Completion in RGB-D Data. 15 March 2019 53
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

2. Regression-Based Voting

. . F Heidarivincheh et al (2018) :
Uanel‘SltY Of British Machine Vision Conference DI ma Damen

BRISTOL F Heidarivincheh et al (2016). Beyond Action Recognition: Action Completion in RGB-D Data. 15 March 2019 54
British Machine Vision Conference
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

Detected completion moment Detected completion moment Detected completion moment Detected completion moment
A A A A

4 C-C VTR-R s\ R-C_ s C-R

70 100 >t 70 100 5
| l I I L
Frames VC All next frames| All next frames, All next frames ‘All next frames| All next frames
votes V Frame no. 67 Frame no. 73 Frame no. 70 Frame no. 68 Frame no. 69
R4 f f ;
Voting Voting Voting Voting Voting
Node Node Node Node Node
1 1 )

g; - AR L - L AR !\ Pr e oGk s\ e P

Elic University of Dima Damen
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

Elic University of Dima Damen
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

Pre-V =
VI ——
C-C
R-R &
R-C €
C-R &

GT

= |4 University of Dima Damen
BRISTOL 15 March 2019 Y4



with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

= |4 University of Dima Damen
ARI BRISTOL s March 2019 58



More info...

Project Action Completion

Action Completion Detection — Blowing ~ Video

Candles Action Completion: A Temporal Model for Moment Detection. F Heidarivincheh, M Mirmehdi, D Damen. Arxiv (2018) Arxiv |

Dataset

Beyond Action Recognition: Action Completion in RGB-D Data. F Heidarivincheh, M Mirmehdi, D Damen. British Machine
Vision Conference (BMVC), Sep 2016. pdf | abstract | Dataset

CR
Ground truth <=

Elic University of Dima Damen
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Fine-Grained Object Interactions

e Action Completion

e Trespassing the
Boundaries

Vé University of Dima Damen
Y BRISTOL 5 March 2010 60



Temporal Boundaries for Object Interactions

'
11:13-.73 1113.480 1:13..90 1:11;.21 1:14-.45 1:1‘460 1:14..95 1:1;.45 1:1;455 1:1‘;.70 1:15‘.48 1:16‘.81
a(1)=0.71 ) ) a(1)=0.70
a(2)=0.73 i o a(2)=0.76 .
a(3)=0.47 o ' | a(3)=0.66
a(4)=0.64 . . a(4)=0.64
final anriotation:a(Z) . ' . final annotation=a(2)ua(4)

"pick up spoon" "scoop yoghurt"

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

« Modify test segment boundaries, maintaining
significant overlap of segments loU > 0.5

« Correct in Green — Incorrect in Red

Elic University of Dima Damen
izd BRISTOL 15 March 2019 61



Trespassing the Boundaries

GTEA Gaze+

University of
BRISTOL



Trespassing the Boundaries

with: Davide Moltisanti
Michael Wray

= [} w
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Bt

University o

?‘s‘ BRISTOL

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
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Trespassing the Boundaries

Accuracy VS IoU
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with: Davide Moltisanti
Michael Wray
Walterio Mayol-Cuevas

I DISTRIBUTION

Accuracy VS end shift Accuracy VS length difference
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with: Davide Moltisanti
Michael Wray

The Ru biCOn Bou ndaries Walterio Mayol-Cuevas

« Labelling approach proposal for temporally
consistent annotations

« Decomposes an object interaction into two phases:

— pre-actional phase

— actional phase

% UIliVCI'SitY Of D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object Dlma Damen

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

AL BRISTOL SMarch 200 65



with: Davide Moltisanti
Michael Wray

Th e Ru b i CO n BO u n d a ri eS Walterio Mayol-Cuevas

CUT
FRIDGE PEPPER

OPEN

OPEN
JAR

% UIliVCI'SitY Of D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object Dlma Damen

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

AL BRISTOL S March 2010 66



The Rubicon Boundaries

Cut pepper (GTEA Gaze+)
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University of
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with: Davide Moltisanti
Michael Wray
Walterio Mayol-Cuevas
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with: Davide Moltisanti
Michael Wray

The Ru biCOn Bou ndaries Walterio Mayol-Cuevas
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: : D Moltisanti et al (2017). Trespassing the Boundaries: Labeling Temporal Bounds for Object I
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with: Davide Moltisanti

Walterio Mayol-Cuevas

Michael Wray

The Rubicon Boundaries
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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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More info...

Project Trespassing the Boundaries of Object Interactions

Video

Trespassing the Boundaries: Labeling Temporal Bounds for Object Interactions in Egocentric Video. D Moltisanti, M Wray, W
Mayol-Cuevas, D Damen. International Conference on Computer Vision (ICCV), 2017. pdf (camera ready) | arxiv

=7
58

--------

...,

..., ..v"llllll[llll[[mll” """lmIII[H“'“"l”

w...w’

% UIliVCI'SitY o D I\/Ioltis_anti et al (2017)_. Tr_espassing the Boundaries: Labeling Temporal Bounds for Object Dlma Damen

Interactions in Egocentric Video. International Conference on Computer Vision (ICCV)
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with: Davide Moltisanti
Sanja Fidler

Upcoming (CVPR 2019)...

* Learning from Single timestamps

pick up press take s pick-up put SCOOp pour
cup button cup jar jar spoon spoon

Ms GL 5% B2 U EH

% UIliVCI'SitY Of D Moltisanti et al (2019). Action Recognition from Single Timestamp Supervision in D|ma Damen

Untrimmed Videos. Computer Vision and Pattern Recognition (CVPR)
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with: Davide Moltisanti
Sanja Fidler

Upcoming (CVPR 2019)...

- R softmax scores
- ~- . PR et e . to
- s s o T e " . s «=:x step O
. G one m oy xooLoln% 0 TD .
o T o Honn - - - stept
5 - w v AN NI w1l : step t+1
- -‘. L] : l: " .: T e '- pe o !‘ e » .:‘ . "TEE
...... -l o o R e AT o v o o e m A B A
sampling distribution
- = Step 0
= Step t
// — step t+1
-_
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Upcoming (CVPR 2019)...

i) EPIC Kitchens (success)

Elic University of
BRISTOL




Fine-Grained Object Interactions

o SKill > e Action Completion

Determination e Single Timestamp
supervision

e Unequivocal

Representation
_ of Actions

Vé University of Dima Damen
g BRISTOL 5 Marcho0t0 74



with: Michael Wray

Towards an Unequivocal Davids Molsart

* Think of an “open” action...

Elic University of Dima Damen
BRISTOL sMarch 2019 75



with: Michael Wray

Towards an Unequivocal

University of Dima Damen

BRISTOL SMarch20f0 76




with: Michael Wray
Davide Moltisanti

Object Interactions — the Dilemma Walero Mayol-Cuevas

% : : M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv. I
Ul’llVCI'Slty Of M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic Dlma Damen

BRISTOL Multi-Label Object Interaction Recognition. Arxiv 15 March 2019 7



Object Interactions — the Dilemma

University of

ﬁ 1 BRISTOL

with: Michael Wray
Davide Moltisanti
Walterio Mayol-Cuevas

Dima Damen
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with: Michael Wray
Davide Moltisanti

Object Interactions — the Dilemma Walero Mayol-Cuevas

% : : M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv. I
Ul’llVCI'Slty Of M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic Dlma Damen

BRISTOL Multi-Label Object Interaction Recognition. Arxiv 15 March 2019 79



Object Interactions — the Dilemma

University of

ﬁ 1 BRISTOL

with: Michael Wray
Davide Moltisanti
Walterio Mayol-Cuevas

Dima Damen
15 March 2019 80




with: Michael Wray
Davide Moltisanti

Object Interactions — the Dilemma Walero Mayol-Cuevas

% : : M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv. I
Ul’llVCI'Slty Of M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic Dlma Damen

BRISTOL Multi-Label Object Interaction Recognition. Arxiv 15 March 2019 81



with: Michael Wray
Davide Moltisanti

Object Interactions — the Dilemma Walero Mayol-Cuevas

% : : M Wray et al (2018). Towards an Unequivocal Representation of Actions. Arxiv. I
UIllVCI'Slty Of M Wray et al (2017). Improving Classification by Improving Labelling: Introducing Probabilistic Dlma Damen

f&‘ BRISTOL Multi-Label Object Interaction Recognition. Arxiv 15 March 2019 82



with: Michael Wray

Towards an Unequivocal Davids Molsart

e Action representations using a single verb is
highly-ambiguous

e Solutionl: pre-selected non-overlapping verbs (SL)

* run, walk, open, close

e Solution2: Using nouns to disambiguate actions (V-N)
e open-drawer, open-bottle, open-fridge
 actions constrained to known nouns

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

* open, hold, pull
* How many verbs would be enough?

Elic University of Dima Damen
BRISTOL isMarch 2019 83



with: Michael Wray

Towards an Unequivocal

e Soft-Assigned Multi-Label
* Multi-label using verbs only
* Each verb assigned a value between 0 and 1
* Object agnostic
* Trained with Sigmoid Binary Cross Entropy

Elic University of Dima Damen
BRISTOL isarch 2019 84



with: Michael Wray

Towards an Unequivocal Davids Molsart

e Collected from AMT

Illll--
L= 0T QOL LUEc W
- Zow s 3

* Annotators agree:
e Relevant Verb -> Main action

* |rrelevant Verb -> unrelated motion

* Annotators disagree:

e Relevant motion but not the main action

Elic University of Dima Damen
BRISTOL isMarch 2019 85



Towards an Unequivocal " Davide Moltsant

e Collected from AMT

Ilnns..
5EL22G95 %
e 2= g ErR 85
SL ML SAML
e Majority Vote. e Threshold of 0.5. e Full Annotation.
e One-hot vector. e Binary Vector e (Continuous Vector.

Elic University of Dima Damen
BRISTOL s March 2019 86



with: Michael Wray

Towards an Unequivocal

Turn On/Off
Press
Rotate

Turn On/Off
Press
Rotate

Labelling Method can dlfferentlate turn On/Off tap by
pressing and by rotating.

University of Dima Damen

Q’ BRISTOL 15 March 2019 87




More info...

Project Towards an Unequivocal Representation of Actions

Towards an Unequivocal Representation of Actions. M Wray, D Moltisanti, D Damen. ArXiv, 2018.

Improving Classification by Improving Labelling: Introducing Probabilistic Multi-Label Object Interaction Recognition. M
Wray, D Moltisanti, W Mayol-Cuevas, D Damen. ArXiv, 2017. arxiv

Elic University of Dima Damen
5l BRISTOL March20te 83



Fine-Grained Object Interactions

e Skill e Action Completion
Determination ° S|ng|e Timestamp
supervision
p

KITCHENS

e Unequivocal

Representation
| of Actions

Vé University of Dima Damen
Y BRISTOL 5 Mrch 2010 89



Bristol and University of Bristol

e P\ O Manchester
- A - ——
@ >

O Birmingham

WALES O Cambridge
p Oxford S,‘:"P.i 4
- g r O London
=S _ Bristol R @
. O Bath Airport
Bristol
International

DEVON i

7 CORNWALL " f »

Sl A

Elic University of Dima Damen
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Bristol and University of Bristol

Elic University of Dima Damen
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For further info, datasets, code, publications...

http://dimadamen.github.io

@dimadamen

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

Join epic-community@bristol.ac.uk

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

% University of Dima Damen
4 BRISTOL isMarn 2010 92



A EPIC % University of % UNIVERSITY OF
KITCHENS BRISTOL %) TORONTO

Scaling Egocentric Vision:
The EPIC-KITCHENS Dataset

4 -
A =
= a3
Sanja Fidler Antonino Furnari Evangelos Kazakos

Davide Moltisanti Jonathan Munro Toby Perrett Will Price Michael Wray




Mk Scaling Egocentric Vision

O OO

Dataset
|[EPIC-KITCHENS |
EGTEA Gaze+ [16]
Charades-ego [41]
BEOID [6]

GTEA Gaze+ [13]
ADL [36]

CMU [g]

YouCook2 [56]
VLOG [14]
Charades [42]
Breakfast [28]

50 Salads [44]
MPII Cooking 2 [39]

\

~1
[=}

X X X X X X[l ®

938

Vi 2
;%L UNIVERSITA
4 5 degli STUDI
5/ di CATANIA

UNIVERSITY OF % University of
 TORONTO BRISTOL

el




e es  Ocaling Egocentric Vision
C~dalab v
Competition

Data
Collection

EPIC-Kitchens Object Detection

B cooking (43.15%)

Secret url: https://competitions.codalab.o|
drink preparation (6.55%)

. Organized by hazeldoughty - Current server time: S . B cleaning (4.07%)
get items (1.64%)
— Benchmark Native - undry (1325
» Current W other (0.56%)

Environment,
Natural
Interactions

ECCV 2018 Object Recognition Challenge a nd

June 30, 2018, midnight UTC Challenges

12:00

Learn the Details Phases Participate Results nower case 1,

$sall S O
} ar‘l!:r oL @‘g‘-'§«\" ‘4\
tea

S

Active
Object
Bounding
Boxes

~)
make

L TIAKE om

4541200
OBJECT ANNOTATIQH

put.down _cutlery

Dense y e
Action s W @
Segments F =
— b 4

remeve pizza place fork \ B

% UNIVERSITY OF % University of
¥ TORONTO BRISTOL
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M e Data Coltection

- Head-Mounted Go-Pro,
adjustable mounting

o Recording starts immediately
before entering the kitchen

o Only stopped before leaving the
Kitchen

% UNIVERSITY OF % University of
% TORONTO BRISTOL

el




M e Data Coltection

o 32 kitchens

- Single-person environments i <O

-

o 4 cities 32 |
- May — Nov 2017 — 55 hours Ao 27 4| KITCHENS ‘ ra

o 10 nationalities

o 3 days - all kitchen activities

0:00

21:00 3:00

18:00 6:00
@ 15:00 9:00 % X A O =
%] UNIVERSITY OF = UmverSIty of é“? ﬁ"v degli SBFSI}-g}
§ o\l | Bz o
¥ TORONTO 12:00 BRISTOL A (kTN




ccens  Annotations (1) -“Narrations
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EPIC
KITCHENS

Annotations (2) — Action

Segments
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39 000
ACTION SEGMENTS




A=k Annotations (3) = Object Bounding Boxes

Action segment

2 verey or
% TORONTO



454 200
OBJECT ANNOTATIONS



A e Annotations (4) = Verb and Noun Classes

take, grab, pick, get, fetch, pick-up, ...

® |Z£V VIV UldooSto

e 331 noun classes

% UNIVERSITY OF % University of
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AT  Train/Test Splits

e 20% - Seen Test Set
o 28 Kitchens

e /% - Unseen Test Set
o 4 Kitchens

Table 4: Statistics of test splits: seen (S1) and unseen (S2) kitchens

#Subjects|#Sequences|Duration (s)| % |Narrated Segments|Action Segments|Bounding Boxes
Train/Val 28 272 141731 28,587 28,561 326,388
S1 Test 28 106 39084 20% 8,069 8,064 97,872
S2 Test 4 54 13231 7% 2,939 2,939 29,995

ST s
[/s] A2\ UNIVERSITA
i ;<) degli STUDI
5/ di CATANIA

I

% UNIVERSITY OF % University of
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Mee  Dataset Release

RGB frames:
e 456x256 px
e O6GOFPS

FHD video: TVL, optical flow (u, v) frames:

e 1920x1080 px e 456x256 px

e GOFPS e 30FPS

UNIVERSITY OF % Un r i f hé\mm;o%’ gg:llv%?l'sl}-gxl
TORONTO BI{ICSSFRI)OL @ i CATANIA
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Ak,  Open Challenges

1. Object Detection Challenge
2. Action Recognition Challenge

3. Action Anticipation Challenge

% UNIVERSITY OF % University of
% TORONTO BRISTOL

el




e es  Open Challenges

CdaLab My Competitions Help willprice ~

e Challenges open on Competition
CodalLab — 9 Sep

Admin features

EPIC-Kitchens Action Recognition

. . Secret url: https://competitions.codalab.org/competitions/196712secret_key=473Ff11c-af35-4120-bd85-507F5cd467a6
e First Challenge Results in Y P
E— » Current End
CV P R 2 O 1 9 ECCV 2018 Action Recognition Challenge
June 30, 2018, midnight UTC Oct. 10, 2018, midnight UTC
e EPIC@CVPR2019
.. Learn the Details | Phases  Participate  Results ~ Forums#D  Team %%

e ActivityNet@CVPR2019

Overview EPIC-Kitchens 2018 Action Recognition Challenge

Evaluation Welcome to the EPIC-Kitchens 2018 Action Recognition challenge. EPIC-Kitchens is an unscripted egocentric action

B - ) dataset collected from 32 different people from 4 cities across the world.
Terms and Conditions

i i V2
Submicsion Forrmat This challenge is part of the ECCV 2018 workshop.

Dataset details
¢ 55 hours of video

* 11.5M frames
* 39,594 total action segments

Join us on Github for contact & bug reports  About  Privacy and Terms ~ v1.5

UNIVERSITA
degli STUDI
di CATANIA

? UNIVERSITY OF % University of
TORONTO i BRISTOL




KITCHENS More?

Eplc ABOUT STATS DOWNLOADS CHALLENGES TEAM

KITCHENS

http://epic-kitchens.github.io

NEWS

« EPIC-KITCHENS pted for oral ion at ECCV 2018 in Munich this September
« News coverage: UoB, The Spoon, Il Sole 24 Ore, La Sicilia, Elpais
.
.

EPIC-Kitchens Released: 9th of April 2018!"!
Watch YouTube Release Trailer here

What is EPIC-Kitchens? Characteristics Updates
The largest dataset in first-person e 32 kitchens - 4 cities Stay tuned with updates on epic-
(egocentric) vision; multi-faceted non- + Head-mounted camera kitchens2018, as well as EPIC workshop series
scripted recordings in native environments - 5 flssh;‘;rs of reconding - Fall HD; 60fps by joining the epic-community mailing list
. rames
o
i.e. the wearers' homes, capturing all daily « Mulfi-language nerrations send an email to: sympa@sympa.bristol.ac.uk
activities in the kitchen over multiple days. « 39,594 action segments with the subject subscribe epic-community
Annotations are collected using a novel live’ « 454,158 object bounding boxes and a blank message body.
audio commentary approach. « 125 verb classes, 352 noun classes

UNIVERSITY OF % University of
¥ TORONTO BRISTOL
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