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Fine(r)-grained?

Coarse-grained: Cooking
Fine-grained: add garlic
e Fine(r)-grained: smash garlic

o When was the garlic smashed?
o How was the garlic smashed?
o  Why was the garlic smashed?
o How skilled was this person in smashing garlic?
o Has garlic now been fully smashed?

e \What information to make these decisions

o Change in appearance

o Motion

o Audio

o ??
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Natural Object Interactions...
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Caling and Rescaling Egocentric Vision
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37 Participants
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Open Challenges

Five currently open challenges:

e Action Recognition

e Action Detection

e Action Anticipation

e Unsupervised Domain Adaptation for Recognition

e Multi-Instance Retrieval
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Action Recognition Challenge
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Action Recognition Challenge

Given a trimmed action segment:

(tstart 9 tstop)
classify the action within.

Yverb — OPEN

yIlOllIl — oven

Yaction — (open, oven)
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Action Recognition Challenge

Seen Kitchens (S1)

Entries | Date of Team Name Top-1 Accuracy (%) Top-5 Accuracy (%) Precision (%) Recall (%)

Lhat Entry Verb Noun Action Verb Noun Action Verb Noun Action Verb Noun Action
A A A A A A A A A A A A

1. wasun . 7041 5285 4257 9078 76.62 6355 6044 4711 2494 4582 50.02 2693
14 05/28/20 UTS-Baidu
(1) (1) (M 4) (2) () 4 (M (3) 4) (1) (2
: 66.56 4960 4159 90.10 77.03 64.11 5943 4562 2537 4165 4625 2698
2 action_banks 18 05/29/20 NUS_CVML
(6) (4) (2) (5) (1) (1) (7) (3) (1) (8) (4) (1)
3 Sudhakaran 6868 4935 4000 9097 7245 6023 6063 4545 2182 47.19 4584 2434
50 05/29/20 FBK_HuPBA
(3) (5) (3) (3) (5) 4) (3 (4) (6) () (5 (4)
. 6943 4971 40.00 9123 73.18 6053 60.01 4574 2495 4740 46.78 2527
4  tnet 34 05/27/20 SAIC_Cambridge
(2) (3) (3) (2) (3) (3) (5) (2 (2) (1) (3) (3)
5 4865 12 01/30/20 GT-WISC-MPI 68.51 4996 3875 8933 7230 5899 51.04 4400 2370 4370 4732 2392
aptx m - -
= (4) () (4) (8) (6) (5) (16) (6) (5) )] (2 (5)
6 . 14 05/28/20 66.67 4848 37.12 8890 7136 5621 5186 4126 2097 4433 4492 2148
weiyaowan
y g (5) (6) (5) 9) (7) (8) 4 @ (7 (6) (6) 8)
) 66.10 47.88 36.66 9128 7280 5862 60.73 4489 2401 4681 4388 2292
7 TBN_Ensemble 1 07/20/19  Bristol-Oxford
(7) (7) (6) (1) (4) (6) (2) (5) (4) 3) @ (6)
8 b o 05/27/20 CVG Lab Uni 6286 4344 3453 8964 69.24 5673 5282 3881 1921 4472 3950 21.80
cvg_uni_bonn
e Bonn (8) (10) (7 (6) (8) (7 (13) (11) (10) (5) (10) (7
g — . 1 07/19/19 5693 43.05 33.06 8568 67.12 5532 5042 3984 1891 3782 38.11 19.12
antoninofurnari
(16) (11)  (8) 200 (1 © QO an a4 a1y a1
61.10 4373 3154 8945 6845 5262 5579 4124 2067 4025 4049 1933
F. 10 Wenda 12 04/25/20 Wenda Go!

Unive (12 ® ) @) (100 (10 (100 (8 ®) (10 © (10)  amen 13

Akl BRI
B R a AATARTAA 6237 4188 29.90 8855 6643 4981 59.51 3950 1838 3444 36.04 15.80 13, 2021
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Evaluating Action Recognition Models
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put plate
take plate
close cupboard
open fridge
take spoon
open tap
wash hand
put spoon
take knife
put knife
close fridge
close tap
wash plate
put pan
close drawer
turn-off tap
turn-on tap
put bowl
other

open cupboard
open drawer
put plate
take plate
close cupboard
open fridge
take spoon

open taj
wug\ h:m(r],
put spoon
take knife
put knife
close fridge
close tap
wash plate
put pan
close drawer
turn-off tap
turn-on tap
put bowl
other

open cupboard
open drawer
put plate
take plate
close cupboard
open fridge
take spoon

open taj
v\aﬂ\ hnn{]’
put spoon
take knife
put knife
close fridge
close tap
wash plate
put pan
close drawer
turn-off tap
turn-on tap
put bowl
other

Action
|
| |
=]
=
||
=3
=
| |
m
.I
i
n
| |
&)
&
| |
2]

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

with: Will Price
GFLOP/s Params (M) 6
Model RGB Flow RGB Flow %
TSN 33.12 35.33 2448 2451 @Q@
TRN 33.12 3532 2533 2535 <&
N\

M-TRN 33.12 35.33 27.18 2721 &
TSM 33.12 3533 2448 2451 @0

Table 3: Model parameter and FLOP/s count using a
ResNet-50 backbone with 8 segments for a single video.
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EPIC ABOUT STATS DOWNLOADS CHALLENGES TEAM

KITCHENS

http://epic-kitchens.github.io NEWS

o 1st of July 2020: EPIC-KITCHENS-100 is now Released! Watch release webinar recording
o Watch the dataset's trailer and video demonstration on YouTube

EPIC-KITCHENS-100 2021 CHALLENGES

What is EPIC-KITCHENS-100?  Characteristics Previous versions...
Challenge and Leaderboard Details with links to Codalab Leaderboards
The extended largest dataset in first- ® 45Kkitchens - 4 cities ® The previous version of the dataset
person (egocentric) vision; multi-faceted, ® Head-mounted camera (55 hours) was released in April
i = : i 5 & i 5 3 . i -
For Challenge Results and winners on EPIC-KITCHENS-55, go to: Challenge 2020 Details. audio-visual, non-scripted recordings in 100 hours of recording - Full HD 2018
Note that these are NEW leaderboards, and results are not directly comparable to last year's results. . . ot i e 20M frames e Refer to EPIC-KITCHENS-55 for
EPIC-Kitchens 2021 Challenges - Dates TAtIve envmm-menls o L e Wearts o Multi-language narrations details
Aug 23rd, 2020 EPIC-Kitchens Challenges 2021 Launched alongisde EPIC@ECCV Workshop homes, capturing all daily activities in e 90K action segments e 2020 Challenges: Results, Tech
May 42:; 0220121 Se“;i]': Su}:misssli’on. De_adlir;?r at ::1:.59:15?z GMT the kitchen over multiple days. e 20K unique narrations Report
t: : .
dund, Deadlingfox Submisslon o eopnica; Reparts Annotations are collected using a novel e 97 verb classes, 300 noun classes e 2019 Challenges: Results, Tech
TBC Results announcement dates will be confirmed later
'Pause-and-Talk' narration interface. ¢ 6challenges Report
Challenges Guidelines e EPIC-KITCHENS-55 leaderboards
The five challenges below and their test sets and evaluation servers are available via CodaLab. The leaderboards will decide the remain open until the end of 2020
winners for each indivi For each the CodaLab server page details submission format and evaluation

metrics.

To enter any of the five competitions, you need to register an account for that challenge using a valid institute
(university/company) email address. A single registration per research team is allowed. We perform a manual check for each
submission, and expect to accept registrations within 2 working days.

Forall the i issi per day is limited to 1, and the overall maximum number of submissions per team is
limited to 50 overall, submitted once a day. This includes any failed submissions due to formats - please do not contact us to ask
for increasing this limit.

To submit your results, follow the JSON submission format, upload your results and give time for the evaluation to complete (in the
order of several minutes). Note our new rules on ing the supervision level, given our scale, for each i
After the ion is lete, the results i appear on the public leaderboards but you are allowed to withdraw
these at any point in time.

To participate in the challenge, you need to have your results on the public leaderboard, along with an informative team name
(that represents your institute or the ion of insti participating in the work), as well as brief information on your method.
You are also required to submit a report (details TBC).

closge tap

--.w \

Make the most of the starter packs available with the challenges, and should you have any questions, please use our info email
uob-epic-kitchens@bristol.ac.uk

Vé University of
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Fine(r)-grained?
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with: Hazel Doughty

Skill determination inwvideo W o

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

University of g Et)ouglhtyt,. D Dg\rrsg, W Mayol-Cuevas (2018). Who's Better? Who's Best? Pairwise Deep Ranking for Skill Dima Damen 20
BRISTOL etermination. January 13, 2021




with: Hazel Doughty

Skill determination inwvideo W Mayor ool

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

wé University of H Doughty, W Mayol-Cuevas, D Damen (2019). The Pros and Cons: Rank-aware Temporal Attention for Skill

Dima Damen 21
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with: Hazel Doughty

Skill determination inwvideo W Mayor ool
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with: Hazel Doughty

Skill determination inwvideo W Mayor ool

Low-skill Attention Module

Surgery

Origami

University of g I?ouglhtyt,. w lei_on-C\L/J%vas, DCDametn (%/91.9). Ths gr(;ts an/dq Cons:'tll?ank(-:a\ﬁ/;e Temporal Attention for Skill Dima Damen 23
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with: Hazel Doughty

Skill determination inwvideo W Mayor ool

High-skill Attention Module

Dough
Roling

Origami

Drawing

Vé University of H Doughty, W Mayol-Cuevas, D Damen (2019). The Pros and Cons: Rank-aware Temporal Attention for Skill

Dima Damen 24
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Skill determination inwvideo O Moo e

Computer Vision and Pattern Recognition (CVPR) 2019 .
The Pros and Cons: Rank-aware Temporal Attention
for Skill Determination in Long Videos

Hazel Doughty Walterio Mayol-Cuevas Dima Damen

University of Bristol

ABSTRACT VIDEO DOWNLOADS BIBTEX RELATED

Abstract

We present a new model to determine relative skill from long videos, through learnable temporal attention
modules. Skill determination is formulated as a ranking problem, making it suitable for common and
generic tasks. However, for long videos, parts of the video are irrelevant for assessing skill, and there may
be variability in the skill exhibited throughout a video. We therefore propose a method which assesses the
relative overall level of skill in a long video by attending to its skill-relevant parts.

Our approach trains temporal attention modules, learned with only video-level supervision, using a novel

rank-aware loss function. In addition to attending to task-relevant video parts, our proposed loss jointly Downlo ad S

trains two attention modules to separately attend to video parts which are indicative of higher (pros) and

lower (cons) skill. We evaluate our approach on the EPIC-Skills dataset and additionally annotate a larger e Paper [PDF] [ArXiv]

dataset from YouTube videos for skill determination with five previously unexplored tasks. Our method e Supplementary [Video]

outperforms previous approaches and classic softmax attention on both datasets by over 4% pairwise e Code and data [GitHub - Available Now]

accuracy, and as much as 12% on individual tasks. We also demonstrate our model’s ability to attend to

wé University of H Doughty, W Mayol-Cuevas, D Damen (2019). The Pros and Cons: Rank-aware Temporal Attention for Skill

O . o . Dima Damen 25
. BRISTOL Determination in Long Videos. Computer Vision and Pattern Recognition (CVPR)

January 13, 2021
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with: Farnoosh Heidarivincheh

Action Completion Detection B W T

Pre-V

VT

C-C

R-R

R-C

C-R

Ground truth

University of gl\j\e/i((:jarivincheh. M Mirmehdi, D Damen (2018). Action Completion: A Temporal Model for Moment Detection. Dima Damen 27
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with: Farnoosh Heidarivincheh

Action Completion Detection

Pre-V
ViT
C-C
R-R &
R-C €
C-R &
GT ¢+

University of Eh};\(ji(?arivincheh, M Mirmehdi, D Damen (2018). Action Completion: A Temporal Model for Moment Detection. Dima Damen 28
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with: Farnoosh Heidarivinche

Action Completion Detection

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

Vé University of F Heidarivincheh, M Mirmehdi, D Damen (2019). Weaklly-Supervised Clompletion Moment Detection using
BRISTOL Temporal Attention. ICCV Workshop on Human Behaviour Understanding

Dima Damen 29
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MUIti_mOdaI U DA with: Jonathan Munro

Classification
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MUIti'mOdaI U DA with: Jonathan Munro

Classification

F RGB
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MUIti'mOdaI U DA with: Jonathan Munro

Classification

——) SOUICE = = § target (inference only)

University of .\J/'I\/I'unro, Slg)i;nen,(?2020). ‘?./Iulti-g/l\c/)g"a?l Domain Adaptation for Fine-Grained Action Recognition. Computer Dima Damen 33
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MUIti'mOdaI U DA with: Jonathan Munro

Classification

F RGB

——) SOUICE = = § target (inference only)

wé University of J 'I\/I'unro, D Damen (2020). II\./IuIti-ModaI Domain Adaptation for Fine-Grained Action Recognition. Computer
BRISTOL Vision and Pattern Recognition (CVPR)
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MUIti'mOdaI U DA with: Jonathan Munro

Self- Classification
Supervised

»> _RGB
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University of .\J/'I\/I'unro, Slg)i;nen,(?2020). ‘?./Iulti-g/l\c/)g"a?l Domain Adaptation for Fine-Grained Action Recognition. Computer Dima Damen 35
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MUIti-mOdaI U DA with: Jonathan Munre

Modalities from
same action

Modalities from
diff action

University of .\J/'l\/llunro, Slg)i:nen,gZOZO). ‘lt\./lulti-g/l\?ggl Domain Adaptation for Fine-Grained Action Recognition. Computer Dima Damen 36
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MUIti-mOdaI U DA with: Jonathan Munro

Self-
Supervised

=I C —’ﬁc

University of t\J/'I\/I'unro, (I;)lg)at;nen,(?ZOZO). ‘?I/Iulti-clé/l\;)gla?l Domain Adaptation for Fine-Grained Action Recognition. Computer Dima Damen 37
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MUIti'mOdaI U DA with: Jonathan Munro

Self-
Supervised

Classification

e
?I C =L

m—) SOUICE ) target
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with: Jonathan Munro

Multi-modal UDA

Adversarial Self- _ Classification
DRGB _,EdRGB Supervised
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Dima Damen 39

J Munro, D Damen (2020). Multi-Modal Domain Adaptation for Fine-Grained Action Recognition. Computer
January 13, 2021
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M u Iti s m Od al U DA with: Jonathan Munre

Adversarial

7 RGB r—' DRGB —’ﬁgGB
GRL
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with: Jonathan Munro

Multi-modal UDA

Adversarial Self- Classification
RGB RGB Supervised
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J Munro, D Damen (2020). Multi-Modal Domain Adaptation for Fine-Grained Action Recognition. Computer
January 13, 2021
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with: Jonathan Munro

Source-Only Self-Supervision MM-SADA

University of f/ll\/llunro, (EI)II__:’)atTen,(QZOZO). ‘?‘/IUI“-(';/I\?SEI Vomain Adaptation Tor Fine-Grained Action Recognition. Computer Dima Damen 42
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M u Iti L g mOd al U DA with: Jonathan Munro
&<

O

¢ ¢
Source-Only Self-Supervision MM-SADA
Vé University of J Munro, D Damen (2020). Multi-Modal bomain Adaptation for Fine-Grained Action Recognition. Computer Dima Damen 43
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M u Iti L g m Od al U DA with: Jonathan Munro
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Source-Only Self-Supervision MM-SADA
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with: Jonathan Munro

0O ®

D
Source-Only Self-Supervision MM-SADA
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Retro-Actions
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with: Will Price

Retro-Actions

\/

moving [part] of [something]

INVARIANT

|_
=
it
<
=
=)
putting [something] in front of [something]
_ /
N )

i poking a stack of [something] so the stack collapses
—
2]
)
o
L
=>
i
o
o

- irreversible

_ J
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Retro-Actions

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

Movinog something dﬁwn

pening something

Many-shot Closing something
Zero-shot 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

Putting something similar to other things that are already on the table
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 some(t)thg

ther

L
o mEm

O
N EEmw

e . . W Price, D Damen (2019). Retro-Actions: Learning ‘Close’ by Time-Reversing ‘Open’ Videos. ICCV MDALC Worksho .
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The Verbs Dilemma
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The Verbs Dilemma
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The Verbs Dilemma
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The Verbs Dilemma an

e Action representations using a single verb is highly-ambiguous
o Solution1: pre-selected non-overlapping verbs (SL)
m run, walk, open, close
o Solution2: Using nouns to disambiguate actions (V-N)
m open-drawer, open-bottle, open-fridge
m actions constrained to known nouns
o  Solution3: Multi-verb labels (ML, SAML)

m open, hold, pull

e . . M Wray and D Damen (2019). Learning Visual Actions Using Multiple Verb-Only Labels. BMVC .
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The Verbs Dilemma

Top 3 retrieved classes across all datasets.

Turn On/Off
Press
Rotate

Turn On/Off
Press
Rotate

: i A
Labelling Method can differentiate turn On/Off tap by
pressing and by rotating.
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Fine-Grained Action Retrieval

Diane Larlus

In this work we focus on
Fine-Grained Action Retrieval

I put meat on a
ball of dough €
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Fine-Grained Action Retrieval

Diane Larlus

We embed the video
and representations

¢ Y ; I

W e |

el {
P

x X

B
ball dough
Noun Embedding

[meat, ball, dough]
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Fine-Grained Action Retrieval

% University of
BRISTOL

mx X
I
ball dough
Noun Embedding

Diane Larlus

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

x

N
put ball dough
putmeat
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Fine-Grained Action Retrieval Gabree

Video xj: Joint PoS Embedding (JPoSE)
Noun-MM N
Feature
Extraction fl
vz
1 e ~
Captionyi: et e S99 _ v H f
I put the cup down on the counter
o B . Verb-MMEN % A
T: : g : g f2 et TLLL ..;.-) g
> Y Z Y Z Y 2 .4 tl
<Put> [<Cup>,<Counter>] L
: R A Feature 2
.................................... Extraction B I
Individual PoS-MMENSs
Individual Modality Feature Extraction - /

e . . M Wray, D Larlus, G Csurka, D Damen (2019). Fine-Grained Action Retrieval through Multiple Parts-of-Speech Embeddings. ICCV .
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Fine-Grained Action Retrieval

Maximum activation examples for a
neuron in a noun PoS Embedding
(Cutting Board) - Figure 4

\
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Action Modlflers Learnlng from Adverbs

‘”\"1

u -

.. you want to dice it finely...

-10 seconds timesltamp +10 séconds
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Action Modifiers: Learning from Adverbs

with: Hazel Doughty
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Ivan Laptev
Walterio Mayol-Cuevas
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Action Modifiers: Learning from Adverbs

Walterio Mayol-Cuevas

... we're going to MIX these up real quick...

i . . H Doughty, | Laptev, W Mayol-Cuevas, D Damen (2020). Action Modifiers: Learning from Adverbs in Instructional Videos. Computer .
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Audio-Visual Temporal Binding

Andrew Zisserman
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Audio-Visual Temporal Binding

with: Vangelis Kazakos

Arsha Nagrani
Andrew Zisserman

flow

@ Mix
@ divide

@ shake
e hold

o take

o bou ® DUt ® wash

® turn @ crush

@ sprinkle
@ adjus

@ scrape

e wear ® €at
@ turn-on
@ turn-off g fjj ® SP'aY,

@ squeeze

® press

audio
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Audlo Vlsual Temporal Blndlng

Andrew Zisserman

'po‘ur: / fgr
A U | pour ‘ H ‘ - -
I’ ;_,:.i pour water -

E. Kazakos, A. Nagranl. A. Zisserman, D. Damen, EPIC-Fusion: Audio-Visual Temporal Binding for
Egocentric Action Recognition, ICCV 2019
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Audio-Visual Temporal Binding Arsha Nagrani

EPIC-Fusion: Audio-Visual Temporal Binding for
Egocentric Action Recognition

Evangelos Kazakos', Arsha Nagrani?, Andrew Zisserman? and Dima
Damen'’

1University of Bristol, VIL, 2University of Oxford, VGG D OW n I O a d S

"arrange bell-pepper”

e Paper [ArXiv]
e Code and models [GitHub]

@ mean  Jul softmax

e Dima Damen 73
Binding for Egocentric Action Recognition. ICCV
We focus on multi-modal fusion for egocentric action recognition, and propose a novel architecture for multi- January 13, 2021
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modal temporal-binding, i.e. the combination of modalities within a range of temporal offsets. We train the
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Frame Attributions in‘Video Models with Will Price

Putting ?, 7 and ?
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/

Expected output
(Prior probability for
classification model)
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(expected output)
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A;({1,2,4,5}) = -2
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Closing [...]
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Frame Attributions inVideo Modgls with Will Price

Twisting (wringing) something wet until water

0.20 comes out
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Thank you

For further info, datasets, code, publications...

http://dimadamen.github.io

@dimadamen

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

Q&A
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