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Highlight: the first egocentric vision-language pretrained model

Motivations: Existing VLP models are pretrained on Large-scale 3rd-person view datasets. In contrast, Dataset Ego? Domain Dur (hrs) #Clips # Texts Example
humans perceive the world in an egocentric way. How can we create an Egocentric VLP model? X
Contributions: We pioneer Egocentric Video-Language Pretraining from pretraining dataset, model gsi-vg ] X dlvzse 1470 }ZE 2104012(
and development benchmark; the resulted pretrained model exhibits strong performance on five OUL00 [16] | COORINE 6
downstream tasks across three egocentric datasets. ActivityNet Captions [ /] X action 849 100k 100K
WebVid-2M [ ] X diverse 13K 2.5M 2.5M
EgoClip Feedback of EgoClip design EgoMCQ HowTolO0OM [ '] X 1nstructional 134K 136 M 136M  3rd-person view
» #C C gets food for . Charades-Ego [ | '] v home 34 30K 30K
the dog from pocket UT-Ego [ ] v diverse 37 11K 11K
. | | . | Disneyworld [ ' ] v disneyland 42 15K 15K
Videoulp  Nammstion [V‘d“"’ E“CJ [ et Bae } EPIC-KITCHENS-100 [0] v/ kitchen 100 90K 90K
(a) Pretraining set T EgOClip |/ diverse 29K 3.8M 3.8M lst-person View
Clip
EgoClip, a 1st-person video-text pretraining dataset comprising 3.8M clip-text
b) VLP model ’ )
- e e e e e e e —( )— ————————————————————— pairs well-chosen from Ego4D, covering a large variety of human daily activities. EG@ @
(d) Egocentric downstream tasks - /
Video-text retrieval Action recognition I Natural language query | An Egocentric-friendly Pretraining Objective & Eg()NCE
EPIC-KITCHENS-100 Charades-Ego . Egod4D Challenge -
" J [0 _ 1 1 2_kep, XP(Vi tx/7) Postive sample: share at least one noun and one verb.
\_ | L =——=) log — ——v | _ Lleastonel |
B| o D icB (exp(vi t;/7) + exp(Vv; tj//T)) Negative sample: close in time within the same video.
Experimental Results EgoNCE, a novel pretraining objective, which adapts video-text contrastive learning to the egocentric
—mW)nI)CG(‘V) domain by mining egocentric-aware positive and negative samples.
Methods Vis Enc Input # Frames Vis-text PT VST T _)Vo Avg VST ToV i Avg . J
ﬁﬁl}ﬁ;ﬁ ——— > oo 35478 253-66 25972 i‘;f 411(2)'2 ﬁ% A Benchmark for Egocentric VLP Development @& EgoMCQ
MME [ ] TBN {[17] 25 - 43.0 34.0 385 50.1 46.9 485
JPOSE [ ] TBN { [14] 20 - 49.9 38.1 44.0 99.9 01.6 93.9 EgOMCQ Inter-video Intra-video
Frozen Raw Videos 4 - 38.8 29.7 34.2 50.5 48.3 49.4
Frozen Raw Videos 4 HowTol00M 39.2 30.1 34.7  50.7 48.7  49.7 Text query #C C picks the silicone sealant #C C carries paint bucket down the ladder
Frozen Raw Videos 4 CC3M+WebVid-2M | 41.2 31.6 36.4  52.7 50.2 51.4 -
Frozen Raw Videos 4 EgoClip 44.5 34.7 39.6 9.0 52.9 54.3
Frozen+EgoNCE  Raw Videos 4 EgoClip 451 353 402 56.2 535 548 S?('lect tl‘;e corr ecst
video clip from
Frozen Raw Videos 16 CC3M+WebVid-2M | 45.8 36.0 40.9 57.2 54.3  55.8 candidates W
Frozen+EgoNCE Raw Videos 16 EgoClip 499 40.1 450 609 579 594 (b) (b)
Frozen Raw Videos 4 HowTol100M 0.8 6.3 6.9 11.6 12.8 12.2 #C C places #C Cholds #C Cpicks #C Ctakesa #C C cuts #CCholds #C Cturns #C C shifts #C Cdrops #C C carries
Frozen Raw Videos 4 CC3M+WebVid-2M R.0 (4 8.0 14.5 14.6 14.5 . the camping thc? power the silicone  stone the green p@tbmsh pflintbrush in pair.ltbrush paintl?rush paint bucket
Frozen Raw Videos 4 EgoClip 179 131 155 230 212 221 I R | il | BT s EEEE R
Frozen+EgoNCE  Raw Videos 4 EgoClip 194 139 166 241 220 23.1 > v, | 7 % d X > ” o ” >, 3
Results on EPIC-Kitchens-100 text-video retrieval, the grey color rows are zero-shot evaluation.
Key observations: In the Egocentric domain, the same VLP model, different pretraining datasets; EgoMCQ, a development benchmark that is close to EgoClip and hence can support efiective
EgoClip (3.8M) significantly outperforms 3rd person view datasets HowTo100M and CC3M + yalldatlon and fa§t exp‘l‘oratlon.of design deC|s‘|9ns Ig pretralnl_ng dataset and .model. EgoMCQ
WebVid2M in both zero-shot and fine-tune settings. EGoNCE further boosts the performance. includes two settings: Inter-video” (left) and Intra-video” (right). The latter is more challenging.
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