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O Egocentric Al: Perception and Interaction

Today’s primary focus
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Humans Interact with Objects Everyday
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EgoHOI: Egocentric Hand-Object Interactions

Ego-HOI recognize how human interact with objects from an first-person view
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Robot Manipulation
=

Img source: [5]



My Research: Learning to Perceive EgoHOI
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a Multiple third-person views Egocentric view
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Learning EgoHOI from
Multi-View Observation

Today’s primary focus
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Learning EgoHOI from
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Observation: EgoVLMs Fails Simple Multi-Choice Test

* EgoVLMs are trained via prevailing VLP paradigm, but fails simple multi-choice test
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Question: Do EgoVLM Truly Understand EgoHOIs?

* EgoHOIBench: 29K multi-choice test for EgoHOI recognition from Ego4D
T 1 e

Task form: multi-choi video-text similarit '
ask fo ulti-choice by ‘deo ext similarity EgoVLP perfect matching
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0.81 3 LavilLa
> 0.6 1
ideo S
Vi 3
GT: Copens an oven O
_ 0.4
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e.g., Copens a book, C opens a door,...
: 0.0 . . .
HOl-action = correct HOI-verb + correct HOI-noun HOl-action HOl-verb HOI-noun

Findings:
* EgoVLMs fail the simple multi-choice test. Why is that?
* HOI-noun recognition is better than that on HOI-verb. Why is that?
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Analyses of Performance on EgoHOIBench

1. Why EgoVLMs fail the simple multi-choice test?

* Lack of fine-grained V2T supervision
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- Can’t distinguish T1 (pos) & T2 (v_neg) for V1!
= HOI-noun is easier than HOI-verb
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Analyses of Performance on EgoHOIBench

2. Why performance on HOI-noun is better than that on HOI-verb?

e Bias towards understanding (static)nouns instead of (temporal)verbs
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Cstirsan egg

C Cstirs an egg (subtle difference)

- EgoVLM learns an object-centric feature space
- HOI-noun recognition is more linear separable than that on HOI-verb
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Can we solve the test on EgoHOIBench while
leveraging the object-centric nature of feature space
via a unified objective?

Xu, et al., Do Egocentric Video-Language Models Truly Understand Hand-Object Interactions? ICLR2025
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EgoNCE++: Asymmetric Contrastive Learning Objective

(b) Video-to-Text

EgoNCE++
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(a) Architecture

* Video-to-Text: enrich the hard negative supervision
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Consistently Better Generalization in Zero-Shot Settings

* Performance on EK-100-MIR: comparable to HelpingHands, HENASSY
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Ablation of Scaling Negative Texts
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EgoNCE++ Improves Video-Text Similarity Distribution

* Histogram of video-text similarity
e Sim of (Video, Negative Verbs) decreases
* Sim of (Video, Positives) retains
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Takeaways
Paper Contributions
* EgoHOIBench: a simple multi-choice testbed for EgoHOI understanding
 EgoNCE++: an EgoHOIl-aware asymmetric video-language pretraining objective

 More generalizable EgoVLMs across downstream benchmarks



My Previous, Current, and Future Research
Previous work: EgQoHOI short video understanding / VLP

(* Simple Multi-choice Test
HOI-Verb &)

Video-Text Similarity Rank

1. C hangs the frying pan

2. C whispers the frying pan

3. C writes the frying pan

4. C shakes the frying pan

5. C paints the frying pan
GT: C shakes the frying pan

POV [MM’23] EgoNCE++ [ICLR’25]:
L _Cifd_ t_o_1_5t_view transfer fix EgoVLM on EgoHOI recognition
more temporal info more spatial info
Current work: Long video understanding Future work: RoboHOI manipulation
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TimeZero thinking: <think> The man walks towards the table and picks up an orange cup from it. He

rson takes a cup from a table video length: 23s

_then walks out of the room through the door. </think> <answer>5.0sto 11.6s </answer> ’
TimeZero P —— Slie e e Ty SPAFormer [3DV'29]
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17 a reasoning-guided MLLM for video grounding



Thank You!

If any questions, feel free to contact
boshenx(@ruc.edu.cn,
or visit
https://xuboshen.github.10/
to check details in my papers!
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