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A ee..  Scaling Egocentric Vision

GTEA ... (2011-)
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M e Native & Multiple’Environments?

Third 4 4 » F
211

CMU (2009) ADL (2012) Charades-Ego (2018)

GTEA ... (2011-)

BEOID (2014) EGTEA+ (2018)
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A =e..  Non-scripted?

CMU (2009) ADL (2012) Charades-Ego (2018)

GTEA ... (2011-)

BEOID (2014) EGTEA+ (2018)
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A e Scaling Egocentric Vision

Dataset Ego?
|EPIC—KITCHENS | v \ ( > ( > ( >
EGTEA Gaze+ [16]| v

Charades-ego [41]  [70% v/
BEOID [6]

GTEA Gaze+ [13]
ADL [36]

CMU [§]

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

50 Salads [44]

MPII Cooking 2 [39]
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e Ocaling Egocentric Vision
C-dalab -

Competition

Data
Collection
EPIC-Kitchens Object Detection = : N : T cooking (43.15%)
Secret url: https://competitions.codalab.o
’ Organized by hazeldoughty - Current server time: S+
Native y ; -gae:nitems(l.m%)
C— » Current BenChmark Environment = tner (05500
ECCV 2018 Object Recognition Challenge a nd Natural
June 30, 2018, midnight UTC ChallengeS Interactions

Learn the Details Phases Participate Results

Active
Object
Bounding
Boxes
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OBJECT ANNOTATIQ

i ar Chunks i put.down cutlery
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A e=e  Data Collection

- Head-Mounted Go-Pro,
adjustable mounting

- Recording starts immediately
before entering the kitchen

- Only stopped before leaving the
Kitchen
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Mee  Data Collection

o 32 kitchens

o Single-person environments
o 4 cities

o May — Nov 2017 — 55 hours
o 10 nationalities

o 3 days - all kitchen activities
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A e« Annotations (1) -“Narrations
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ceens  Annotations (1) -“Narrations
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ceens  Annotations (2) = Action Segments
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ceens  Annotations (2) = Action Segments

= open cupboard
= put down spatula

= adjust hob
= stir vegetables
1 take spatula
= put down salt
1 put down spoon
' close salt
= stir water
=== pour salt onto spoon
= take spoon
= open drawer
= put down salt
= open salt
= take salt
———— Stir vegetables
= put down cutting board
= pour onion
» take cutting board
» take spatula
= put down oil
== close oil
=== pour oil
= take olive oil
= put down kettle
== watch boiling water
= DOUI Water into saucepan
= take kettle
= turn hob
=== put down saucepan
= take saucepan
» open cupboard
== stir vegetables
» take spatula
= throw carrot into bin
= put down grater
» take grater
= throw carrot into bin
» put down grater
gratle carrots

u = 3.7 seconds
(0 = 5.6 seconds)

stir vegetables

7 7.5 8.5 9
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A e Annotations (3) — Object Bounding Boxes
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A =e . Annotations (4) = Verb and Noun Classes

|take, grab, pick, get, fetch, pick-up, ...
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e 331 noun classes
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f\ EPIC

KITCHENS

e 20% - Seen Test Set
o 28 Kitchens

e 7% - Unseen Test Set
o 4 Kitchens

Train/Test Splits

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
% e RSITY OF University of g}’?mﬂ,’;% UNIVERAIEA
% TORONTO 2 BRISTOL (Bl




Mee  Dataset Release

/ R0 e

RGB fr.

£z

ames:

e 456x256 px
e G6OFPS

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

e 1920x1080 px o 456x256 px

e 6OFPS e 30FPS
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cees  Open Challenges

1. Object Detection Challenge

Crdalab i (Wi

Admin features

2. Action Recognition Challenge

EPIC-Kitchens Action Recognition

Secret url: https

»

3. Action Anticipation Challenge |

June 30, 2018, midnight UTC Oct. 10, 2018, midnight UTC

Learn the Details

D e

Overview EPIC-Kitchens 2018 Action Recognition Challenge

Eval

Welcome to the EPIC-Kitchens 2018 Action Recognition challenge. EPIC—Kitchens is an unscripted egocentric action
p— dataset collected from 32 different people from 4 cities across the world

SRR Earat 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

UNIVERSITY OF

University of
» TORONTO

BRISTOL

2
2| degli STUDI
+/ di CATANIA
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A e Action Recognition Challenge

Given a trimmed action segment:
(tstart ) tstop)
classify the action within.

Yverb = OPEN

yIlOllIl — oven
-~ —
Yaction = (open, oven)
@ UNIVERSITY OF University of - m’ﬁg}

di CATANIA
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A ee o Action Anticipation Challenge
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Anticipation time fixed to 1 second

IIIIIIIIIIII Elic University of
¥ TORONTO BRISTOL




O EPIC

KITCHENS

Our work using EPIC-Kitchens

”4 . .
% Ul’llVCI'Slty Of D Moltisanti et al (2019). Action Recognition from Single Timestamp Supervision in Untrimmed

BRISTOL Videos. Computer Vision and Pattern Recognition (CVPR)




O EPIC
KITCHENS
with: Davide Moltisanti

Action Recognition from Davde o

Single Timestamp Supervision
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A EPIE
— KITCHENS

Action Recognition from
Single Timestamp Supervision

i) EPIC Kitchens (success)

“4 . .
% UHIVCI'SItY Of D Moltisanti et al (2019). Action Recognition from Single Timestamp Supervision in Untrimmed

BRISTOL Videos. Computer Vision and Pattern Recognition (CVPR)
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Audio-Visual Temporal Binding for with: vangels Kazakos
Egocentric Actlon Recoqnltlon

Andrew Zisserman

_ aald ,b\
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I é Ul’llVCI'Slty Of E Kazakos, A Nagrani, A Zisserman, D Damen (2019). EPIC-Fusion: Audio-Visual Temporal Binding for

BRISTOL Egocentric Action Recognition. ICCV




O EPIC

KITCHENS

Audio-Visual Temporal Binding for with: vangels Kazakos
Egocentric Action Recognition

Andrew Zisserman
Multimodal Fusion

_____________

1.28s 256 ] :
© : avg E concat i FCZ-VerbS
W » 3 BN-Inception pool :
:37¢:3 E F
224 i

7 avg : L 125
] BN-Inception pool i |
2 s | i FC2-Nouns

224 , AN
= avg ' :
< ) ! 512 .
N BN-Inception pool : !
i 3072 !
7x7 | '
5 p 331

x and y flow components

4[ Iré . .
!; Ul’llVCI'Slty Of E Kazakos, A Nagrani, A Zisserman, D Damen (2019). EPIC-Fusion: Audio-Visual Temporal Binding for

BRISTOL Egocentric Action Recognition. ICCV
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Audio-Visual Temporal Binding for with: vangels Kazakos
Egocentric Action Recognition

Andrew Zisserman

® Mix
@ divide

e wear © €at
@ turn.on @ Press
@ turn-off g fjj| ® SPray,

@ squeeze

audio

Elic University of
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Audio-Visual Temporal Binding for with: vangels Kazakos
Egocentrlc Acti nsRcognltlon

Andrew Zisserman
'J p= T gr:\ ':fJ,u.

E Kazakos A Na%rani. A. Zisserman, D. Damen, EPIC-Fusion: Audio-Visual Temporal Binding for

Egocentric Action Recognition, ICCV 2019

-% Ul’llVCI'Slty Of E Kazakos, A Nagrani, A Zisserman, D Damen (2019). EPIC-Fusion: Audio-Visual Temporal Binding for

.. BRISTOL Egocentric Action Recognition. ICCV
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Fine-Grained Action Retrieval through  vin vichae weay

Gabiriela Csurka

Multiple Part-of-Speech Embeddings Piane Larlus

In this work we focus on
Fine-Grained Action Retrieval

I put meat on a
ball of dough

Elic University of
BRISTOL
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KITCHENS

Fine-Grained Action Retrieval through  vin vichae weay

Gabiriela Csurka

Multiple Part-of-Speech Embeddings Piane Larlus

We embed the video

and representations
NS v / ; b’ .

\

[meat, ball, dough]

béuhugh

Noun Embedding

Elic University of
BRISTOL
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Fine-Grained Action Retrieval through  vin vichae weay

Gabiriela Csurka

Multiple Part-of-Speech Embeddings Piane Larlus

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

meat ‘
meat

N
put ball dough
putmeat

Hox %
T
ball dough

Noun Embedding

Elic University of
BRISTOL




EPIC

KITCHENS
with: Will Price
Evaluating Action Recognition Models
Verb Noun Action
Top-1 Top-5 Top-1 Top-5 Top-1 Top-5

BB Model Modality ~ SI S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2
RGB 47.97 36.46 87.03 74.36 38.85 22.64 | 65.54 46.94 22.39 | 11.30 44.75  26.32

TSN Flow 51.68 47.35 84.63 76.95 26.82 21.20 50.64 4247 | 16.76 13.49 33.75 27.52

- Fusion  54.70 46.06 87.24 76.65 40.11 24.27 65.81 4927 2543 14.78 4569 29.81
2 RGB 58.26 47.29 87.14 76.54 36.32 2291 63.30 44.73 2546 15.06 45.66 28.99
§ TRN  Flow 55.20  50.32 84.04 77.67 | 23.95 19.02 47.02 40.25 16.03 12.77 | 32.92 27.62
5 Fusion  61.04 51.83 87.46 79.11 37.90 24.75 63.69 47.35 26.54 16.59 46.37 31.14
Z RGB 57.66 45.41 86.91 76.34 37.94 23.90 63.78 46.33 26.62 15.57 46.39 29.57
M-TRN  Flow 55.92 [51.38 84.44 77.74 2488 20.69 4837 40.83 16.78 14.00 34.09 28.75
Fusion  61.12 51.62 87.71 7842 39.28 26.02 64.36 4899 27.86 17.34 47.56 32.57

RGB 49.71  36.70 87.19 | 73.64 39.85 23.11 | 6593 44.73 23.97 12.77 46.14 | 26.08

TSN Flow 53.14 47.56 84.88 76.89 27.76 20.28 51.29 4223 18.03 13.11 3518 27.83
Fusion  55.50 45.75 87.85 77.40 | 41.28 25.13 66.53 48.11 26.89 15.40 47.35 30.01

RGB 58.82 47.32 86.60 76.92 3727 23.69 62.96 46.02 26.62 1571 46.09 30.01

- TRN  Flow 55.16 50.39 83.87 77.71 < 23.19 1850 47.33 40.70 1577 12.02 33.08 27.42
b Fusion  61.60 52.27 87.20 79.55 3841 25.74 63.37 47.87 27.58 17.79 46.44 32.20
2 RGB 60.16 46.94 87.18 7521 3836 24.41 64.67 46.71 28.23 16.32 47.89 29.74
£ M-IRN Flow 56.79 | 50.36 84.91 77.67 @ 25.00 20.28 48.70 4145 1724 1342 34.80 29.02

Fusion 62.68 52.03 8796 7890 39.82 2588 64.94 49.03 2941 17.86 4891 32.54
RGB 57.88 43.50 87.14 73.85 40.84 23.32 66.10 46.02 28.22 1499  49.12 28.06
TSM Flow 58.08 < 52.68 85.88 79.11 2749 20.83 50.27 43.70 19.14 14.27 36.90 29.60
Fusion 62.37 51.96 88.55 79.21 4188 25.61 6643 49.47 29.90 17.38 49.81 32.67

B« . .
% UanCrSltY Of Table 1: Backbone (BB) comparison using 8 segments in both training and testing evaluating top-1/5 accuracy across tasks.

4 § . .
BRISTOL S1 denotes the seen test set, and S2 the unseen test set. Cells are coloured on a per column basis: low high.
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close
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mix
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turn-on
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turn-off
throw
dry
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insert

press
other

ut

tg’kc
wash
u]pcn
close
cut

mix
pour
move
turn-on
remove
turn-off
throw
dry
_peel
insert
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shake
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other

[

Verb

tap

plate
cupboard
pan
spoon
nife
drawer
fridge
bowl
hand
lid
onion
glass
cup

. water
chopping board
sponge
5 fa&k
cloth

a,
other

tap
plate
cupboard
an
spoon
nife
drawer
fridge
bowl
hand
lid
onion
glass
cup
water
chopping board
sponge
g fu%k
c[é)lh
ag
other

tap
late
cupboard
pan
spoon
nife
drawer
fridge
bowl
hand
lid
onion
glass
cup
water
chopping board
sponge
fork
cll;ﬂh
ag
olhcér

Noun

open cupboard
open drawer
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
wusﬁ\ 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

with: Will Price

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

Evaluating Action Recognition Models

Verb Noun Action
g 10—t — 37 W Model
-
5 B8 ig 24 s+ M-TRNRGB
L L 21 MLTRN Flow
= I8 e TSMRGB
= 54 24 15 TSM Flow
4 8 16 4 8 16 4 8 16
# Segments
Elic University of

BRISTOL
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with: Will Price

Evaluating Action Recognition Models

GFLOP/s Params (M)
Model RGB Flow RGB Flow
TSN 33.12 3533 2448 2451
TRN 33,12 3532 2533 25.35
M-TRN 33.12 3533 27.18 27.21
TSM 3312 35.33 2448 2451

oda

Table 3: Model parameter and FLOP/s count using a
ResNet-50 backbone with 8 segments for a single video.

Elic University of
BRISTOL
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For further info, datasets, code, publications...

http://dimadamen.github.io

@dimadamen

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

Elic University of
BRISTOL
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KITCHENS

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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