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Background: Egocentric Video-Language Pretraining

➢ Egocentric videos: how humans see the world

➢ Prevailing paradigm: egocentric video-language pretraining

Motivation: Develop 3D-Aware Video-Language Model

➢ Define 3D as Depth Maps. VLMs are short of 3D perception

➢ Compare our 3D-awareness v.s. current 2D-aware approaches

Experiments

➢ Video-text retrieval & Action recognition

Challenges: Joint Learning Architecture & Data Scarcity

➢ Architectecture for learning from heterogenous supervision of (depth, text)

➢ Data Scarcity for million-level (video, depth, text)

• Depth: dense pixel-level knowledge, expensive & small-scale

• Text: sparce non-pixel-level knowledges, short & no spatial-awareness

Method: 3D-Aware Egocentric Video-Language Pretrain

➢ (1) 3D-aware video pretraining: lightweight 3D-aware decoder design

➢ (2) Spatial-aware text enrichment: robust detect-track-generate pipeline
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➢ Natural language query & moment query on Ego4D

➢ Robot manipulation on Franka Kitchen (simulation)

➢ Ablation Study

alignment

img GT CLIP

➢ Depth estimation on H2O

➢ Generalization of 3D-aware decoder
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