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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.

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

Skill Determination from Video

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

% Unlver51ty of H Doughty, W Mayol-Cuevas, D Damen (2019). The Pros and Cons: Dima Damen
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with: Hazel Doughty
Walterio Mayol-Cuevas

Skill Determination in Video
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with: Hazel Doughty

Th e P rOS a n d CO n S : Walterio Mayol-Cuevas
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The Pros and Cons: e o e
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with: Hazel Doughty

Th e P rOS a n d CO n S : Walterio Mayol-Cuevas

Dough
Roling

Drawing Origami
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Fine-Grained Object Interactions

o Skill Determination
e Action Completion

e Vision+Audio
e Vision+Language
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¢ Single-timestamp

e DDLSTM
e Retro-Actions
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

Pre-V

VT

C-C

R-R

R-C

C-R

Ground truth
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

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

Voting Node

% University Of F Heidarivincheh, M Mirmehdi, D Damen (2018). Action Completion: A Temporal Model for D|ma Damen
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

1. Classification-Based Voting

A

- »
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

1. Classification-Based Voting

A
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

2. Regression-Based Voting
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

2. Regression-Based Voting

A
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

Detected completion moment Detected completion moment Detected completion moment Detected completion moment
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

Pre-V €
VI ——
C-C &
R-R €
R-C &—
C-R ¢—
GT ¢—
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

We detect completion using only weak labels during training.

sequence-level complete and incomplete labels

% University of Dima Damen
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

\Completion LSTM == 0}?

Completion
Recurrent
Node

E 7 8? F Heidarivincheh, M Mirmehdi, D Damen (2019). Weakly-Supervised Completion Moment D|ma Damen
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with: Farnoosh Heidarivincheh
Majid Mirmehdi

Action Completion Detection

Completion scores <=
Attention scores <=

ws-U <— |
ws-Au <— [ I
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Fine-Grained Object Interactions

o Skill Determination
e Action Completion /

e Single-timestamp

"« DDLSTM
e Retro-Actions

e Vision+Audio
e Vision+Language
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Fine-Grained Object Interactions
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Dual-Domain LSTM for Cross-Dataset "™ ™"

% Unlver51ty of T Perrett, D Damen (2019). DDLSTM: Dual-Domain LSTM for Cross- Dima Damen
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Dual-Domain LSTM for Cross-Dataset " ™™™

BNLSTM DDLSTM
1 dataset 2 datasets

batch predictions batch predictions
(concatenated)
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DuaI-Domain LSTM for Cross-Dataset "™

0
D,
D,
N —1 .
Batch index 0.0 05 1.0
Batch features Contribution
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DuaI-Domain LSTM for Cross-Dataset "™

1
41— OézN
OélN
N-1 :
Batch index 0.0 05 1.0
Batch features Contribution
.~ 1—tanh(j — a;N)
5 | (al y.J ) —
2
1+ tanh(j — OéQN)
T2 (C¥2 sJ ) —
2
% UIHVGI‘Slty of T Perrett, D Damen (2019). DDLSTM: Dual-Domain LSTM for Cross- Dima Damen

BRISTOL Dataset Action Recognition. CVPR 14 November 2019 29



with: Toby Perrett

Dual-Domain LSTM for Cross-Dataset
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Dual-Domain LSTM for Cross-Dataset "™ ™"
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Fine-Grained Object Interactions

e Skill Determination
e Action Completion

e Single-timestamp

e DDLSTM
e Retro-Actions

e Vision+Audio
e Vision+Language
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with: Will Price

Retro-actions
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with: Will Price

Retro-actions

moving [part] of [something]

INVARIANT

moving [part] of [somethmg]

.

B
removing [something], revealing [something] behind

|_
=
<
<
=
=
o
(N}

ptﬂng [soething] in front of [somthing]

AL

»
poking a stack of [something] so the stack collapses

IRREVERSIBLE

irreversible

A

% UIllVCI'SltY Of W Price, D Damen (2019). Retro-Actions: Learning ‘Close’ by Time-Reversing ‘Open’ Videos. Dlma Damen
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with: Will Price

Retro-actions
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Retro-actions

with: Will Price

No Transform
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Retro-actions — Zero-Shot Learning

Tuming the camera left while filming something ®
Tuming the camera right while filming something ® =)

Zero-shot

Putting something similar to other things that are already on the table

with: Will Price

Sliding Two Fingers Left ® 1l
Sliding Two Fingers Right ®
Swiping Left ®
Swiping Right @ i}
Turning Hand Counterclockwise @ I
Turning Hand Clockwise @

Other ® [ |
Pulling something from left to right ® |l
Pulling something from rightto left ® = [l

Pushing something from left to right ® 5 B

Pushing something from right to left ® .. m

Other ® ir|

Approaching something with your camera

Moving away from something with your camera

Burying something in something

Digging something out of something

Covering something with something

Uncovering something

Moving something and something closer to each other
Moving something and something away from each other
Moving something away from something
Moving something closer to something
Moving something away from the camera
Moving something towards the camera
Moving something up

Moving something down

Opening something

Closing something

Pushing semething from left to right

Pulling something from right to left

Pushing something from right to left

Pulling something from left to right

Putting something behind something
Pulling something from behind of something
Putting something into something

Pulling something out of something
Removing something, revealing something behind
Putting something in front of something

Taking one of many similar things on the table

Many-shot

Turning the camera downwards while filming something
Tuming the camera upwards while filming something
Turning the camera left while filming something

Turning the camera right while filming something

Sliding Two Fingers Left ®
Sliding Two Fingers Right ® Wl

Swiping Left ®
Swiping Right @
Turning Hand Counterclockwise @
Turning Hand Clockwise @
Rolling Hand Forward @
Rolling Hand Backward @
Sliding Two Fingers Down @
Sliding Two Fingers Up @
Zooming Out With Full Hand @
Zooming In With Full Hand @
Zooming Out With Two Fingers @
Zooming In With Two Fingers @
Other ®

UIllVCI'SltY Of W Price, D Damen (2019). Retro-Actions: Learning ‘Close’ by Time-Reversing ‘Open’ Videos.

RISTOL ICCV MDALC Workshop
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Fine-Grained Object Interactions

e Skill Determination
e Action Completion

e Single-timestamp

e DDLSTM
e Retro-Actions

e Vision+Audio
e Vision+Language
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with: Vangelis Kazakos

Audio-Visual Temporal Binding for ™ ...

———————————————————————————————————————————
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AUdio-VisuaI Temporal Binding for with: Vangelis Kazakos

24,

Arsha Nagrani
Andrew Zisserman

1. 285
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avg i E FCZ-VerbS
pool ' :
8x8 . FC1 |
avg 125
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: 331
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Audio-Visual Temporal Binding for " ™

Andrew Zisserman

e wear © €at
e turn.on @ Press
@ turn-off g fjj ® SP"4Y

@ squeeze

audio

Elic University of Dima Damen
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Audio-VisuaI Temporal Binding for "N

Andrew Zisserman

4 —
# -Q i L
g——

E. Kazakos, A. Nagrani, A. Zisserman, D. Damen, EPIC-Fusion: Audio-Visual Temporal Binding for
Egocentric Action Recognition, ICCV 2019
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Fine-Grained Object Interactions

e Skill Determination
e Action Completion

e Single-timestamp

e DDLSTM
e Retro-Actions

e Vision+Audio
e Vision+Language
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with: Michael Wray

The Verbs Dilemma

% UIllVCI'SltY Of M Wray and D Damen (2019). Learning Visual Actions Using Multiple Verb-Only Labels. Dlma Damen
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with: Michael Wray

The Verbs Dilemma

% UanCrSlty Of M Wray and D Damen (2019). Learning Visual Actions Using Multiple Verb-Only Labels. Dlma Damen
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with: Michael Wray

The Verbs Dilemma

University of Dima Damen
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with: Michael Wray

The Verbs Dilemma

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

BRISTOL BMVC 14 November 2019 47



with: Michael Wray

The Verbs Dilemma
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with: Michael Wray

The Verbs Dilemma
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with: Michael Wray

The Verbs Dilemma

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)
* open-drawer, open-bottle, open-fridge
* actions constrained to known nouns

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

% University of Dima Damen
i BRISTOL Ve November 2010 50



with: Michael Wray

The Verbs Dilemma

Soft Assigned Multi Verb
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with: Michael Wray

The Verbs Dilemma

Top 3 retrieved classes across all datasets.

Turn On/Off
Press
Rotate

Turn On/Off
Press
Rotate

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

Dima Damen

University of
52
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with: Michael Wray
Gabriela Csurka

Fine-Grained Action Retrieval

In this work we focus on
Fine-Grained Action Retrieval

I put meat on a
ball of dough = €

University of Dima Damen
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with: Michael Wray
Gabriela Csurka

Fine-Grained Action Retrieval

We embed the video
and repres‘entatlons

xX

-
ball dough
Noun Embedding

[meat, ball, dough]

University of Dima Damen
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with: Michael Wray
Gabriela Csurka

Fine-Grained Action Retrieval

Finally, we combine the
outputs and embed
these into an action space

%

N
/ put ball dough
putmeat

B x

-
ball dough
Noun Embedding

University of Dima Damen
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Fine-Grained Object Interactions

e Skill Determination
e Action Completion

e Single-timestamp

e DDLSTM
e Retro-Actions

e Vision+Audio
e Vision+Language
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Bristol and University of Bristol
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For further info, datasets, code, publications...

http://dimadamen.github.io

@dimadamen

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

% University of Dima Damen
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e Ocaling Egocentric Vision
C-dalab -

Competition

Data
Collection
EPIC-Kitchens Object Detection = : N : T cooking (43.15%)
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ccens  Narrations to Action Segments

) )
2 < )
> N NN &
» o S <% o o N
&8 Q N o8 & e & <@ & & & =
SN Q & & Q RS S X Q 2 O
2 K 2 & & 2 2’ Q (3 2 x& x& Qo
RSN N <& 0 Qo < & N 0 &
e & B N L 09 S o g & >
O D A 2 B S E SRS o NG S 2 e 2
9 ebb‘i-‘\:lﬁQ < & & ) \l_°Q & \Si_\’Q IS & o . 2 &
S S
S LY S o° & & J¥ L N P & S &S S
.. . T . N . . .
= S & > BUA IR O e NN &
2 ISEENOIEN N N NN QS NN Q Q Q SN ®
------ O OO -0-----0-m-mm - -0 - --B B -- D@m= W= -0 @O mmmmm P mmmmmmmmm =
— - _ i—-—E-HE-E Hl—— -
+ . . .
3 @o%@ 2 % CO@Q Q""FO/’&@ 6”6‘@ %4@0@ %, 679@ f%\s\ ro% 690 %“G\% (S‘%
E © e S/ RN , 72, % ©, I N 7N RN
Q oV, T e, ® s e AL0s Ve 6 P o e, /e ®
) oA 93 () /56) / ‘. 13 /,)J 0,2/ Sx s, % s, % 6\9(( s / % o/ % /6'
< @%@0( % & <o @o(( » Oy e, ®) %& > //:é
= Y O Q te) % 2, 1 )
< % %0 Y 7%, S 7 K O’>f® O”f@ <
Lb@/ /)Q OQ
UNIVERSITY OF University of

N A

® TORONTO 4 BRISTOL




Bnjdun
no-eplis
HO-pl|
usnej}
op

1M
no-|jol
}jo-19s
jjo-dey
usjeams
pJooai
M8Josun
AKireo
Jamo|

[IETIS -
com S £8 m

n| €58

el ma
eimun <5
9S00y
qni
Jeam
1sImy
asn
Hi

0]
doams
doip
anIeS
asealoul
ab.oy
youms
210}s
1eo
umen_

1l
asealoap
109]|00
dois
NuUp
ainseaw
dey
yoyem
i
Jajus
|ind
peauy|
|lows
ajeledes
eos
pjoy
apuelIeal
Buey
}seo}
ysnio
qnios
uresp
apjuuds

University of

o

ke

=
O
=
%
7
as
2
1<)

&4

uadieys
Meaiq
ppe
deim
adeJos
peaids
diiy

_»_warcm

ysnd
3o8yo
uoods
azoanbs
snipe
ayeys
|joad
uasu
uiny
Aip
MOJU}
JO-Uyoums
uo-uany
anowl
anowal
Jnod
X
no
9S00
uado
ysem
aye}
ind

(7))
O
T
(7))
hiar]
©
o
0))]
(7))
C
O
=
O
e
@)
L
C
<

UNIVERSITY OF
TORONTO

&
4

< ] o — o
o o o o o

S9oUB)SUl pPajelouUR UoIoY

O EPIC
KITCHENS




(7))
O
=
(7))
-
©
e
0))]
(7))
C
O
=
O
e
@)
L
C
<

O EPIC
KITCHENS

pasiiobajeoun

S3Y30|2 g dlIgey

e
e

2lemusyoip]

Bunieqy paxeq

saou Bmm_ _umumluo_._cm m.um.Eo

UNIVERSITA
degli STUDI
) di CATANIA

8
=

A
k)

University of

= [
BRISTOL

% UNIVERSITY OF
% TORONTO




39 000
ACTION SEGMENTS



454 200
OBJECT ANNOTATIONS
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EPIC ABOUT STATS DOWNLOADS CHALLENGES TEAM

— KITCHENS

http://epic-kitchens.github.io

NEWS

* EPIC-KITCHENS accepted for oral presentation 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
e Watch YouTube Release Trailer here

What is EPIC-Kitchens? Characteristics Updates
The largest dataset in first-person * 32kitchens - 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 ® ;53;‘:";'5 of recording - Full HD, 60fps by joining the epic-community mailing list
* 115M frames

. § -
i.e. the wearers' homes, capturing all daily o Multi-language narrations 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
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