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Background: Egocentric Video-Language Pretraining Challenges: Joint Learning Architecture & Data Scarcity Experiments
» Egocentric videos: how humans see the world > Architectecture for learning from heterogenous supervision of (depth, text)  » Video-text retrieval & Action recognition
| ' » Data Scarcity for million-level (video, depth, text) | Epic-Kitchens-100-MIR | EGTEA | EgoMCQ
. . Al : i mAP (%) nDCG (%) , |
VR/AR Depth: dense pixel-level knowledge, expensive & small-scale Method VHT ToV Ave. | VT ToV Ay | Mean topl | Tnter Tntra
« Text: sparce non-pixel-level knowledges, short & no spatial-awareness EgoVLP [36] 260 206 233 | 288 270 279 - . 90.6 57.2
EgoVLPv2 [51] 351 266 308 | 337 304 320 | 309 351 | 910 609
LaViLa [87] 35.1 266 308 | 337 304 320 | 309 351 | 936 59.1
AVION [86] 37.1 287 329 | 344 310 327 | 386 423 | 944 621
Method: 3D-Aware E ntric Vi _Lan Pretrain HelpingHands* [80] | 356 268 312 | 347 317 332 | 294 353 | 932 3588
ethod: 3 _ are 9999 _ ¢ _deo anguage rre a_ HENASY* [47] 355 270 313 | 346 317 332 | 296 359 | 941 61.3
> (1) 3D—awal‘e VldeO pretl’alnlngi I|ghtwe|ght 3D—awal‘e deCOder dESIgn EgDDTM (ours) | 37.9 290.1 33.5 | 34.8 31.9 33.4 | 40.2 43.2 | 94.6 63.6
Ego4Robotics > (2) Spatial-aware text enrichment: robust detect-track-generate pipeline > Depth estimation on H20
N, N R e Method Scale-Aware Metrics Scale-Invariant Metrics
Transferable knowledge for manipulation 1 P Fdepeh T videooV —— || tamtning | L) Loepn —— T 017 027 3T RMSE| | ;7 oo 03T RMSE|
s : _ . . Lightweight Teacher T ConvNext [40] 0.721 0.965 0.991 0.644 0.727 0.969 0.996 0.593
> Prevailing paradigm: egocentric video-language pretrainin 3D-Aware Decoder Model \ OOCCEmEE ONVINC * : : * ' * ' 7
g paradigm. €g guage p J 1 _ ] g + CLIP [52] 0.795 0966 0988 0.624 | 0811 0976 0994  0.559
Video . Text @“ﬁzauw _9 T Feature O 2 e Dacoder EgoVLP [36] 0.778 0.954 0989 0.610 | 0.853 0.977 0996  0.497
Encoder | —AlONMeNt — 1= | pick up a bag of cloth g e RGN s (w0 — LaViLa [87] 0.801 0.954 0987 0.598 | 0.811 0964 0.993 0.552
Encoder Encoder fonth ceries @ Head ™ AVION [86] 0.786 0.960 0.991 0.606 | 0.812 0.969 0.996 0.543
| (1) 3D-Aware Video Pretraini
— . e B s e e — EgoDTM (ours) | 0.826 0964 0.993  0.539 | 0.848 0977 0.998  0.481
Motivation: Develop 3D-Aware Video-Language Model Spatial priorTaus | | ) DAt R e
#C C picks a
> Define 3D as Depth Maps. VLMs are short of 3D perception ) . — Detec Tk Gt | s » Natural language query & moment query on Ego4D
img CLIP ____ | ) T | withbothbands Method |R1@0.3 R5@03 RI@0.5 R5@05  Method | RI@03 R5@03 RI@0.5 R5@0.5
: E*r‘ o (1) (2) Original Caption T #C C picks a bag of | temporal consistent masks M EgoVLP [36] 6.32 13.84 3.41 8.80 EgoVLP [36] 30.44  46.66 2241 35.75
P - Only active during training clothes from the floor LaViLa [87] 7.12 14.82 3.87 9.55 LaViLa [87] 329 48.68 24.12 37.59
AVION [86] 7.33 14.89 431 9.53 AVION [806] 32.17 47.3 23.11 36.3
» Generalization of 3D-aware decoder EgoDTM (ours) | 8.3 1611 483 1030  EgoDTM (ours) | 3292 5008 2394  39.15
Ego4D (in-d in, MECCANO -of-d in, . . . . .
gotD lin-domain unscen) (out-obdomain, unseen) > Robot manipulation on Franka Kitchen (simulation)
: Video
Method | TK OD OM FS SD | Average
/ ; . P R3M [45] 533% 50.7% 59.3% 863% 97.7% | 69.4%
Ours T8O g & S o, . ! MPI [26] 83.3% s..v..-; 44.5% 93.5%  100% 75Y%
m . ’ : : ResNet [24] 28%  18%  267% 50%  75.5% | 39.7%
- - CLIP [52 263% 13%  24.7% 41.7% 86.3% | 38.4%
> Compare our 3D-awareness Vv.s. current 2D-aware approaches DAv2 " ol DAv2 cLrl [5]%7] 8% 6% 125%  60% 945% | 527
Alignment Reglon Alignment Depth Allgnment A o Fa
T ’/—\4 n H20 (out-of-domain, unseen) EgoDTM (ours) | 56% 28% 355% 81%  92.5% | 58.6%
' , . ‘ ? > Ablation Study
Video Text Text Vndeo Text
Encoder Encoder Encoder Encoder Encoder Melrics EK100MIR EgoMCQ EK100CLS EgoNLQ EgoMQ DE
3 3 } } } etrics mAP/nDCG 1 inter/intraacc T top-1/top-5acc|T mloUT mAP{ scale-aware RMSE / scale-invariant RMSE |
, i ick b f cloth : i . y ‘ Lo 29.7/30.7 94.2/60.2 12.847/30.037 6.14 6.97 0.572/0.495
pick up a bag of cloth pick b bag or clo pick up a bag of cloth l:.\ [" L + Laepmn 31.3/31.2 94.2/62.6 15412 /32995 5.98 7.52 0.5637 / 0.464
4 4 F o— 3137322 94/ 61.6 16,508 / 32.851 6.53 6.14 (0.550 / 0.489
Laugwe + Laepth 33.1/33.1 94.6 / 62.6 15.898/ 33.895 6.17 3.87 0.539/0.481

(a) Vanilla Video-Text Pretraining

(b) 2D Region-Aware Pretraining

(c) 3D Depth-Aware Pretraining (Ours)

.nl" "‘- "‘ y"




	幻灯片 1

