Opportunities in Egocentric Video Understanding
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Photo *lllustration* by Pelle Cass
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Visual Sensors

Surveillance Sousveillance
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Teen with 'cell phone and sheer guts' credited for
Derek Chauvin's murder conviction
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Egocentric cameras are coming

What can we do with such footage?
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Egocentric Videos?
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Data Collection Exercise

EPIC

KITCHENS

2017 - now

100 hours

45 kitchens

4 countries

Long-term recording
Kitchen-based activities
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2020 - now

6730 hours

923 participants

74 cities

9 countries
Short-term recording
All daily activities
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ImageNet Dataset

Object Recognition
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Kinetics Dataset. .-

A. List of Kinctics Human Action Classes

This is the list of classes included in the human action
video dataset, The number of ¢lips for each action class is
aiven by the number in brackets following cach ¢lass name

ot L

® -

b

abseiling (1146)

air dramming (1132}
answering yuestions (478 )
applanding (411)

applying crcam (478)
archery (1147}

arin wresting ¢ 11237
arranging tlowers (3%3)
assembling compurer (542)

auctioning (178

. baby waking up (611)
. baking cookies (%27)
. hallcon blowing ($26)

handagring (569)

. harbeyuing ¢ 1070

Statistics: The dataset has 400 human action classes, with
400-1150 clips for each action, each from a unique video.
Each clip lasts around 10s. The current version has 306,245
videos, and is divided into three splits, one for training hav-
ing 250-1000 videos per class, one for validation with 50
videos per class and one for testing with 100 videos per
class. The statistics are given in table 2.
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Machine‘Learning in Practice

e Applies to Most ML research at the moment
o Object Recognition (Pascal, ImageNet, Places, ...)
o Action Recognition (Kinetics-400, -600, -700, AVA, SS, ...)
o

e Datasets are

o Overfit to the dataset
o useful for ONE task
o biased by choice of researchers

o unnaturally balanced (or nearly balanced) — unrelated to priors outside the dataset itself
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Machine‘Learning in Practice

biect P -

Let’s collect Data!

EPIC
KITCHENS-100
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Scaling and Rescaling Egocentric Vision:

The EPIC-KITCHENS Dataset

- -
4 [N
a : )4
’ RS
Dima Damen Hazel Doughty Giovanni M Farinella Sanja Fidler Antonino Furnari Evangelos Kazakos

Jian Ma Davide Moltisanti Jonathan Munro Toby Perrett Will Price Michael Wray
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EPIC-KITCHENS
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Scaling and Rescaling Egocentric Vision

o Head-Mounted Go-Pro,
adjustable mounting

o Recording starts immmediately
before entering the kitchen

o Only stopped before leaving the
Kitchen
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Data Collection Exercise
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Labels

Pascal VOC
ImageNet

Kinetics
Something-Something

e =

Data

S /

EPIC-KITCHENS
Ego4D

KITTI
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Scaling and Rescaling Egocentric Vision

m% Uriiversicy ol
BRISTO!

Pl ceimbimsacpdersy

MotoXyp.d Q030

e R L L I

fplc Ny e

Vieopsth *adaciyrsr HE

s

2

4

£

b4

— b::‘

X

z

x

%

z

2

X

%

%

Receeri=zoe

2.0

<219
L]
PP LSS
.

-5 8

OM

L5092

4.

B L]

—— |

Dima Damen 19
24 Oct 2022




Scaling and Rescaling Egocentric Vision
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Narration
C: camera wearer

#C C scraps off wood filler from one putty knife with the other putty knife
#C C picks up another putty knife from the white board

13.2 sentences/min
3.8 M sentences

1,772 verbs

R e v
pu t-p‘—'l ks

trtake. T ;
i-hodd drop:,
4,336 nouns
card elothi.
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paper. e
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E NO~L U I - g - e 9 with: Kristen Grauman
- J : 2 ; )
) 1 A ¥ B < +83 authors
#C C picks trowel #C C opens the decoration #C C wnlk'c nut #( € picks water bottle £(C C rolls the rope £C C places the pen on
x balls box : e the canvas paper
‘ \'
P %
! ! N A
PN 4

Y

*(" C wipes his hands with #C (" moves the sml #C  throws the coconut.  #C C tightens the knoh of #C C chops the cuc umber
his trousers , R : a Jawn mower v
> ’i

#C C fixes thc pipe in #C C hold the piece of
the cabie pass cloth

®0O pvnun l' uses plumn #0 A man X looks .-sl the #O man x talks o ¢ I!\ person 0 shows the tin - £0 Lady Y moves meal in €0 person Adrops the
to the child a bowl chall in the dust



Scaling and Rescaling Egocentric Vision

Store
Lay-down open vocab  lay-down stovetop
Place Rest-on J J

closed vocab put hob
stove burner l J
hob |
stovetop ~ 9as category leave appliance
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The chicken or the egg...

Data @

Naturally unbalanced
Harder to label (exposes ambiguity)
Closer to application

Zero-shot, few-shot and multiple tasks
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Labels O

Unnaturally balanced (or nearly)
Easier to label (hides ambiguity)
Can be expanded

Single task
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Opportunities in Egocentric Vision

Tasks are harder

Detection, Recognition, 3D

Solutions prove more
rewarding

Weak supervision, Domain Adaptation,
Audio-Visual, long-term understanding
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Mapping, Tracking, VOS ...
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Opportunities in Egocentric Vision

Tasks are harder

Detection, Recognition, 3D

Solutions prove more
rewarding

Weak supervision, Domain Adaptation,
Audio-Visual, long-term understanding
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with: Davide Moltisanti

vWeak Supervision from Single Timestamps

O
3
- (‘\ \&\ P ! >
F 0 & & 5 3
g 3 §
;,‘.(&(\é\) \( .:54 | \(\((\\ .:‘_)Q o 2 & 'D'\
O Y L\ ; N gt S N : % D )
o0 S ~4 Q - R @ c e oV
) S > c. £ 5
@ TR S O & o & n o
S 0 o ~ X Nod R S & X K ‘_o'i_v. X
-% el o & QT4 T & P o
E Wy & O OB AN Sl RSP R A Y
= P PP ‘ T PP PP Q' Q S & SR S
...... g O R R Y Ny (e VU S T Sy Y G T ¥ E R R R LR e
pick up press  lake pick-up pul
cup butten cup jar - jal

BT EYLYTEY

m% Untiversiow il D Moltisanti et al (2019). Action Recognition from Single Timestamp Supervision in

) Dima Damen 27
BRISTON Untrimmed Videos. Computer Vision and Pattern Recognition (CVPR)

24 Oct 2022




with: Davide Moltisanti

Learning from a Single Timestamp
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~ with: Davide Moltisanti

Learning from a Single Timestamp =~~~ | "

Uniivvrsicy ol Dima Damen 29

»
Bl BRISTON 24 Oct 2022

&
A



~ with: Davide Moltisanti

Learning from a Single Timestamp =~~~ | "
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~ with: Davide Moltisanti

Learning from a Single Timestamp =~~~ | "
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~ with: Davide Moltisanti

Learning from a Single Timestamp =~~~ | "
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Opportunities in Egocentric Vision

Tasks are harder

Detection, Recognition, 3D

Solutions prove more
rewarding

Weak supervision, Domain Adaptation,
Audio-Visual, long-term understanding
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Mapping, Tracking, VOS ...
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with: Hanyuan Wang
Maijid Mirmehdi

Action Detection

Task [Methad 1 02034 DS Avg
BMN [15,0] | LY 98 [ 8471 56 N4
G-TAD[76] [12.1 110|194 |81 65 %4
Ours 26.6 25.6|24.4|22.4 18.3 234
Nogn |PMN IS, 3611103 8362145734 65
GTAD[76] [1L0 10086 |70 34 84
Ours 25.5 24.3|22.6|20.3 16.6 21.9 Zhang et al (2022). ActionFormer: Localizing Moments of Actions
v with Transformers. ECCV

Verb

‘I'ahle 2. Results on EPIC-Kitchens 100 validation set,
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Opportunities in Egocentric Vision

Tasks are harder

Detection, Recognition, 3D

Solutions prove more
rewarding

Weak supervision, Domain Adaptation,
Audio-Visual, long-term understanding
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MUIti-mOdaI U DA with: Jonathan Munro

Classification
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Classification
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MUItl'mOdaI U DA with: Jonathan Munro

Classification

— SOUTCE - = & target (inference only) |
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MUIti-mOdaI U DA with: Jonathan Munro

Classification

— SOUTCE - = & target (inference only) |
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MUIti-mOdaI U DA with: Jonathan Munro

Self- Classification
Supervised

G

%—o 742
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MUIti-mOdal U DA with: Jonathan Munro

Modalities from
same action

Modalities from
diff action
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MUItl'mOdaI U DA with: Jonathan Munro

Self-
Supervised
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MUIti_mOdaI U DA with: Jonathan Munro

Self- Classification
Supervised
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MUItl'mOdaI U DA with: Jonathan Munro

Adversarial Self- Classification
RG8 _, ~RGH  Supervised
[0 —%
GRL
l; > GRGS

-

- :I C =L

—) SOUICE ) Larget I

m% e mi.;.-_u:" .\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 44
BRISTOI Ision and Pattern Recognition ( ) 24 Oct 2022




M u Iti b m Od al U DA with: Jonathan Munro

Adversarial
RGB RGB
7 GRL
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MUItl'mOdaI U DA with: Jonathan Munro

Adversarial Self- Classification
G5 _ pf: B Supervised
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MUItl'mOdaI U DA with: Jonathan Munro

Source-Only Self-Supervision MM-SADA
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MUItl'mOdaI U DA with: Jonathan Munro

O

Source-Only Self-Supervision MM-SADA
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MUItl'mOdaI U DA with: Jonathan Munro

O

Source-Only Self-Su pérvision MM-SADA
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MUItl'mOdaI U DA with: Jonathan Munro

$
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D
Source-Only Self-Supervision MM-SADA
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MUIti_mOdaI U DA with: Jonathan Munro

Classification

e e I Verb
|G N noun

Self- Supervised

w— target - = 4 target — COUMCE
(inference only)

Figure 4.12: Temporal Binding Window Network (TBN) [23] with multi-modal self-supervision,
A random modality is replaced with another instance from the batch to generate non-corresponding
examples.
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MUItl'mOdaI U DA with: Jonathan Munro

Metric Method D201 D3-D1 DI=-D2 D302 D1 D3 D257)3 mean
Source-only 28.3 27.0 32.1 435.8 27.6 42.1 33.8

Verb
MM-SADA 254 33.2 44,1 493 35.6 43.7 385A4+4.70
Source-only 11.3 10.2 11.8 19.0 10.3 19.3 13.6

Noun
MM-SADA 12.7 14,0 14,1 242 10.7 21.5 16.24+2.G0)

Table 4.8: Impact of multi-modal self-supervision (RGB, flow and audio) on the open-set domain
adaption benchmarks. Both verb and noun classification improve with the self-supervised loss.
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Multi-modal UDA for Retrieval PR Crach VMl Gotfiol Caura

Source: (video, caption) pairs Target: Videos only
Set of videos which

Put knife in halder Chop ends off cclery
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Opportunities in Egocentric Vision

Tasks are harder

Detection, Recognition, 3D

Solutions prove more
rewarding

Weak supervision, Domain Adaptation,
Audio-Visual, long-term understanding
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with: Vangelis Kazakos Jaesung Huh

MUIti-mOdaI Iearning e Arsha Nagrani. Jacob Chalk

Andrew Zisserman

e The magic of audio-visual
understanding...

e Object-Object
interactions
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with: Vangelis Kazakos Jaesung Huh

MUIti-mOdal Iearning = Arsha Nagrani. Jacob Chalk

Andrew Zisserman

e The magic of audio-visual
understanding...

e Object-Object
interactions

e Material sounds
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with: Vangelis Kazakos Jaesung Huh

MUIti-mOdaI Iearning e Arsha Nagrani. Jacob Chalk

Andrew Zisserman

e The magic of audio-visual
understanding...

e Object-Object
interactions

e Material sounds

e Sound-emitting
objects

m% WUrivr lxi.',.'_llz" Dima Damen 58
BRISTOI 24 Oct 2022




with: Vangelis Kazakos

Audio-Visual Temporal Binding

Andrew Zisserman

N e N

m% Universicy E Kazakos, A Nagrani, A Zisserman, D Damen (2019). EPIC-Fusion: Audio-Visual Temporal Binding for Egocentric Action Recognition. ICCV Dima Damen 59
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Audio-Visual Temporal Binding K+ (o

Andrew Zisserman

flow RGB

® Mix
@ divide

® shake
¢ hold

o take % put @ wash

otun @ crush

e wear @ €at
e turn.on @ Press
@ turn.off g fjj ® SPaY

@ squeeze

audio
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with: Vangelis Kazakos

Audio-Visual Temporal Binding

Andrew Zisserman

Top-1 Accurucy Top-5 Accuracy Avg Class Precision Avg Class Recall
CVERB  NOUN  ACTION | VERB NOUN  ACTION | VERBE NOUN  ACTION | VERE NOUN  ACTION
RGB 45,68 36,80 19,86 83,56 64,14 41,84 61.64 34.32 (4,96 2381 362 U881
Flow 55.65 3107 20,10 83.99 3600 3030 48.%3 26.%4 9.2 2758 2415 (F7.89
7 Audio 43,56 22,35 14.21 T9.06 43.68 27.82 32.28 19,140 07.27 2533 18.1G 06,17
TBN (RGB=Flow]  6{.87 42,93 a0.31 BU.6% 6R.63 31.81 61.93 39.68 15.11 RART 38.37 16.90)
TBN {All 64.75 46,03 34.80 90.70 71.34 56,65 55.67 43,65 2.07 45.55 42.30 21.31
RGB 34.89 21.82 .11 74.56 45,34 2533 1948 14.67 0477 11.22 17 .2¢ 05.67
Flow 4K8.21 2298 1d.4% TT.85 45.55 240,33 23.00 13.29 5.63 19.61 1640 O7.61
&f Audio 3543 11,98 06,45 65.20 28,49 16.18 2246 0941 04.39 18.02 379 04,19
TBN (RGB=Flow)  49.61 25,068 16,80 836 30,94 32.61 3h54 2056 A2 21.90 2062 11,21
TBN (All) 52,69 27.86 19.06 7993 5378 36.54 3144 2148 12.00 2821  23.53 12.69
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Harmonic vs Percussive

Andrew Zisserman

Harmonic Sounds Percussive Sounds

EPIC-KITCHENS
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with: Vangelis Kazakos

Harmonic vs Percussive

Andrew Zisserman

Harmonic Sounds Percussive Sounds

VGG-Sound
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with: Vangelis Kazakos
Arsha Nagrani

Andrew Zisserman

Auditory Slow-Fast

VY
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Audio Slow-Fast i i e

Andrew Zisserman

Slow Auditory Pathway
i . 8 J . .
B ag|obn
5 pool
3
&
conv =pocl| a
' R global @
! T
2%

. 2D temperal convolution
FaSt "o""'d'tory Pathwa}' *: with kernel k» 1 and stride a

» Slow has low temporal precision and large amount of channels
» Fast has fewer channels but high temporal resolution
« Multi-level lateral connections
» Separable convolutions
#_ Universiey ol
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Audio Slow-Fast

.# Urtiversicy ol

.. N BRIST ( ) E Kazakos, A Nagrani, A Zisserman, D Damen (2021). Slow-Fast Auditory Streams For Audio Recognition. ICASSP
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Audio Slow-Fast R He

Andrew Zisserman

St steeany Fast stream

Laltruoes criole calling
chastah chirap

2ebra craang
Alrnsanre telleasing
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Audio Slow-Fast K+ (o

Andrew Zisserman

TOWARIDS LEARNNG UNIVERSAL ALDIO REPRESENTAT'TONS

Loeg Wang, Foodine Lwe. ron Wa, Adnié Recaseny, Licos Smaira, Andrew Brack, Andrew Jaeul,
Table 2: Evaluating frameworks and architectures on HARES. We compare the impact of architecture choice under the
classification and SImCLR objective. We also show the performance of several other recent strongly performing frameworks.
Average scores are reported for tasks in each domain separately, and all three combined. All models are trained on AudioSet
excepl for bidirectional CPC and Wav2Vec2.0, for which we also show results when they are trained on LibriSpecch (LS).

Architecture #Params  Ionput format  Usedin | Env. Speech Musie HARES  AudioSel (mAP)
Classification/SimCLR
BYOL-A ONN 5.3m Speciragram [ 69.1/69.9 61.4/69.8 57.6/63.1 61.1/68.2 32.2/32.2
FlficientNet-B() A4.0m Spectragram B T1.1/63.8 435407  4840/44.0 53.8/19.2 3.5/26.2
CNN14 7im Spectrogram  [IILICY] | 74.6/66.4 56.0/373 56.4/448 62.3/489 J7.8/28.8
ViT-Base 86m Spectrogram (1] 73.3/716 5047565 60.3/64.2 60.5/615 368,368
ResNetso 23m Spectroaram e T48/7T44 SHLT/G3.0  BY.6/63.T 6l4/678 38.4/36.2
SI" ResNet30 26m Spectrogram (17 74.0/743 569/734 506/652 633,717 37.2/366
NENet-F) GEm Spectrogram Ours TEA/THA HO.0/63.9  61.8/655 €65.4/649.2 39.3/37.6
SF NFNet-FO 63m Spectrogram Ours 75.2/70.8 G56/77.2 645/68.6 G£5/746 38.2/37 8
- ke slale Of e an ;',trf-:orm;m‘.c ornse .‘“ c‘:."‘..‘i":_~ ™. :-K;‘f.-?f‘{ PRI A lt’.‘:ll'.ﬂﬂ..c. 121 Jl“'l &:.llll}'iu'.llx l;fﬂ
denues o Laree el ol muedel iavhitectures, W tiza il medels

Judex Toams— MK IRSIARNANT, PRSI el il s atodive ennaing L Scaenolis luitee

— aanlnanan, spacch, 15518, ICCNSIE Senes P apareh il s i, while wataime s, v
— blv o supervised pretrning foe envirnneers saunds. We
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Opportunities in Egocentric Vision

Tasks are harder

Detection, Recognition, 3D

Solutions prove more
rewarding

Weak supervision, Domain Adaptation,
Audio-Visual, long-term understanding

m# Uni
BRI% | ( )|

Mapping, Tracking, VOS ...

Dima Damen 69
24 Oct 2022




with: Will Price
Carl Vondrick
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with: Will Price

U rl Weave N et Carl Vondrick

UnweaveNet

Thread Bank
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unweaveNet

UnweaveNet

Thread Bank
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with: Will Price
Carl Vondrick
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with: Will Price

U rl Weave N et Carl Vondrick

UnweaveNet

Thread Bank
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unweaveNet
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UnweaveNet

\

Thread Bank

with: Will Price
Carl Vondrick
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unweaveNet e

UnweaveNet

Thread Bank
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with: Will Price

U rl Weave N et Carl Vondrick

UnweaveNet

Thread Bank

\ J
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U rlweaveNet with: Will Price

Carl Vondrick

UnweaveNet

Thread Bank

\ J

m% WUrivr mi.';'_u:" Dima Damen 77
BRISTOI 24 Oct 2022




with: Will Price

U rlweave N et Carl Vondrick

»

Zt+1

(a) UnweaveNet Overview
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with: Will Price

U rl Weave N et Carl Vondrick

M

i Thread Bank ¢select
| 1
: 2 "pthread —_@
Controller | : B
: 2 ¢thread wl
N ! 2 < ||
! B
2 3| Thread update '—>2t+1 [NT] — j
i

(a) UnweaveNet Overview (b) Controller Architecture

Two learnt embeddings

o/ . D F
Uthread - R*” —- R
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with: Will Price

U rl Weave N et Carl Vondrick

i Thread Bank ¢select
Controller | : zi :Izthread ——:(8
i 2t thread wl
,, i Z @ § »
! =}
2 3| Thread update '—>2t+1 [NT] j
i

(a) UnweaveNet Overview (b) Controller Architecture

Two learnt embeddings

2/ . D E
Uthread - RY — R
~ . 1 o Iy
Yelip - K — K
Learnt Encoding [_NT] o R F
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with: Will Price

U rl Weave N et Carl Vondrick

i Thread Bank ¢select
Controller | : zi :Izthread 14@
i 2 thread 1
- . . < ||
' 5
2 3| Thread update '—>2t+1 [NT] — j
i

(a) UnweaveNet Overview (b) Controller Architecture
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with: Will Price

U I Weave N et Carl Vondrick

' |Thread Bank Bselect : -
E 1 E Ye Ut
! “t | Ytbresd PO + | Thread Thread
Controller | : %) @_ - |4 : Bank v Bank
; ! - 1 1
v : Z? Ythread = 1 ' 2t Thread Pupdate P 2
: g | : 22 o 22
z | Thread update '—> Zpr1 | ! [NT] — : g select g+1
i i > 2
: - LA b

(a) UnweaveNet Overview (b) Controller Architecture (c) Thread bank update
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with: Will Price

U rl Weave N et Carl Vondrick

+  |Thread Bank Pselect =
: Ye vt
z { Ythread l“ X Thread Thread
Controller | : Z? { Ythread l_ - L1 Bank v Bank
X ! 1
v : 2z [ Pthwead | g —~ 2 Thread ‘| Pupdate }_ g zg+1
! : 2 -
% -1 Thread update [ 211 ! Tl — ° j = select "1 Za
|
(a) UnweaveNet Overview . (b) Controller Architecture . (c) Thread bank update

e Trained end-to-end including the backbone for clip features
e decisions made by Pclect gre supervised using teacher forcing

o ateach time step, z, is populated according to the ground-truth assignments y, ,_,

o Aloss is then imposed on the output p, given the correct decision y,

m% WUrivr mi.',.'.u.‘" Dima Damen 83
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with: Will Price

U rlweave N et Carl Vondrick

e We propose self-supervised pretraining for UnweaveNet that samples
threads from different parts of a long video and synthetically forms
woven activity stories.

/T : 73 N 5043 Yy
| 1 ) Sample # threads and \.2 ) Position threads’ clips within video

m Cla s mer thread [“]] II m:]

g‘fglléxi'i-;ll W Price, C Vondrick, D Damen (2022). UnweaveNet: Unweaving Activity Stories. CVPR géll-mOaCtD;g;eZn 84




with: Will Price

U rlweave N et Carl Vondrick

e We propose self-supervised pretraining for UnweaveNet that samples
threads from different parts of a long video and synthetically forms
woven activity stories.

l/lj Sample # threads and :i?i:l Position threads’ clips within video
# clips per thread [:l]I- ']' '[l. |
11
@0 @ @M
NN

m% Uniiversicy ol
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unweaveNet o he

e Labelled Sequences
9 # Threads
Story Annotator
5’-)"'!':'..'.‘_'.‘.7‘771 AR T ISRl "G o6 BT g Splil l 2 3

Train  7I8 201 32
Val 211 94 46
Test 50 50 50
Total 979 345 128

Table 1. EPIC-
KITCHENS activity-story
dataset by # of threads.
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uUnweaveNet o he
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with: Will Price

U rl Weave N et Carl Vondrick

UnweaveNet predicted
thread

Ground truth thread

UnweaveNet's
Decision scores
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with: Will Price

U rlweave N et Carl Vondrick
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Opportunities in Egocentric Vision

Tasks are harder

Detection, Recognition, 3D

Solutions prove more
rewarding

Weak supervision, Domain Adaptation,
Audio-Visual, long-term understanding
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EPIC- KITCHENS VISOR " ™" imion Kor. ichra Higgins, David Founc, Sania Fder

e %))

BVISOR annotates videos from
EPIC- KITCHENS; i

J
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VISOR is with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

pour spice

E|eft hand WMright hand
* Il hob Blsaucepan
i [Ispice [@spice container
Elspoon Esoup

W Empepper container lid
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VISOR is with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

pour spice

left hand right hand

: hob saucepan
== _p@ite = spice container

I 4

SPOC soup
pepper container lid
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VISOR is with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

pour spice

E|eft hand WMright hand
* Il hob Blsaucepan
i [Ispice [@spice container
Elspoon Esoup

W Empepper container lid

saucepan == pan - =—)
M%Urli\-uxi.'.‘uf' Spoon # Spoon #

BRISTOI
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VISOR is with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

e action

pour spice

E|eft hand WMright hand
* Il hob Blsaucepan
i [Ispice @spice container
s Ilspoon Elsoup

W Empepper container lid

in-cntact (s\Ga-e6RtaEBoNtainer lid)
M%U
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VISOR is with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

pour spice

E|eft hand WMright hand
* Il hob Blsaucepan
i [Ispice [@spice container
Elspoon Esoup

W Empepper container lid

spoon (non-exhaustive)
B trniversioy o
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VISOR is with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

wash knife

B |eft hand [ right hand
Bl knife Bl sponge
Elsink Eltap B water

ieREfact (sponge)
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. with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,
Com Pa rative Stats Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

Basic Statistics  Pixel-Level Annotations | Action Annotations

Total Avg #Action #Enltity
Datasct Mins SecqLn Total Masks CActions  Classes  Classes
EgoHand [ 3] 72 - 15.1K - - 2
DAVIS [6] 8 3s 32.0K - - -
YTVOS [43] 335 3s 197.2K - . 94
UVOv0.5 (Sparse) [41] 511 35 *200.6K 10,213 300 -
VISOR (Ours) 2,180 12¢' 271.6K - 27,961 2,594 257

m% Uriiversicy ol
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. with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,
TORAS annotation tool Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen
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: with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,
VI SO R RelathnS Richard Higgins, David Fouhey, Sanja F|dIer Dima Damen
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with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,

ObjeCt relation stats Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen
1 Hand, No Contact 2 Hands, No Contact - 1Hand, In Contact

27.2% 8.5%

2 Hands, 2 Obi Contacts 2 Hands, Same Contact 2 Hands, 1 In Contact
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with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,

Dense Annotations Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen
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with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,

Dense Annotations Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen
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with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,

Dense Annotations Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen
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EPIC-KITCHENS VISOR v e Renard tiggine, David Founey. Sania Fide
e ; / s :

._7\
v .
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with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,

Semi-su pe rvised VOS Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

Semi-supervised video object segmentation

First frame

Propagate
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with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,

Hand ObjeCt SE(J mentation Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

Hand object segmentation

\ contacted

contacted
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with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar,

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

Where did this come from?

Query Evidence “Uphoar

Trace back

03:41
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EPIC-KITCHENS VISOR v ™" i kor Richard Figgins, David Fohy, Saria Fider
4
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EPIC-KITCHENS VISOR v ™" i kor Richard Figgins, David Fohy, Saria Fider
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EPIC-KITCHENS VISOR v ™" i kar. Richard Hggins, David Founey. Sarja Fider
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T

EPIC-KITCHENS VISOR "+ ™" /urian ior Richard iggins, David Founey, Saria Fider
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EPIC-KITCHENS VISOR v e o ehar Hiogin, David Founcy. Saria Fide
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ERIC-KITTCHENS VISOR

Dataset Released: 16t of Aug 2022...
Code and Models: 27t of Sep 2022...

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

Ahmad Dar Jian Ma* Amlan Kar Richard
Mo Untveraty of Rristal I.TX.'.'O'KI’.\' ed mgqm
Untesrsty of Drictal TOnEnse Crsweesity of
Michigan
San;n Fidler Dmd Fouhey Dn'na Damen
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http://epic-kitchens.github.io/VISOR
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Frame Attributions in Video Models with Will Price

Putting ?, 7 and ?
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Frame Attributions in Video Models with Will Price

/

Expected output
(Prior probability for
classification model)
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Frame Attributions in Video Models withs Will Price

(expected output)
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Frame Attributions in Video Modgls withs Will Price
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Frame Attributions in Video Modgls with Will Price
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Frame Attributions in Video Modgls with Will Price
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Frame Attributions in Video Modgls with Will Price

. ‘("0

A;({1,2,4,5}) = -2

; ;’0
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Frame Attributions in Video Modgls with Will Price

Showing that something is empty
0.06

004

»-;'
-
|I- I|I | II
-0.02 || ‘ |
0 10 e ] 0 40
Frame
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Frame Attributions in Video Modgls withs Will Price

Dashloaradl
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Frame Attributions in Video Modgls

with: Will Price

Tom Stark

ESVs Dashboard for Epic
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with: Will Price
Tom Stark

Frame Attributions in Video Modgls
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Thank you

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

http://dimadamen.github.io

@dimadamen

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