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Background

▪ Synthesizing complex and realistic 3D human-object interactions (HOIs) is essential for 

progress in computer animation, and robotics, yet remains a significant challenge.
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Challenges 

• Directly applying generative models to HOI often leads to decoupled motions, 

resulting in physically unrealistic and causally inconsistent behaviours.

• In contrast, realistic HOI synthesis requires capturing interaction dynamics 

— stable contact, forces, and action–response relationships.



Objective

Our goal is to synthesize synchronized HOIs while maintaining internal 

causal consistency, by leveraging controllable signals such as text. 



New perspective: Driver-Responder System

Motivated by classical synchronization control formulation, we frame HOI 

generation as a driver-responder system, where human actions serve as the 

driver and object respond accordingly.

better model the causal dependencies between human actions and 

object responses in a dynamic and physically consistent manner.



Proposed Framework: HOI-Dyn



Interaction Dynamics Guided Generation

Predicted by dynamics model (with *)

Generated obj motion (with ^) GT object motion (unmarked)

: Point Cloud Loss



Qualitative 

Results



HOI generation

in 3D Scene



Quantitative Results

Conducted on FullBodyManipulation Dataset

better human motion fidelity and improved interaction quality.



Quantitative Results

Conducted on 3D-FUTURE Dataset

generalizes well to unseen objects on the 3DFUTURE dataset.



Dynamics as Causality Indicator

The interaction dynamics serves as a surrogate evaluator of causal consistency.



Conclusion & Future Work

❑ We propose a novel driver-responder framework that explicitly models 

object Interaction Dynamics and integrates with existing HOI motion 

diffusion techniques to achieve more realistic HOIs.

❑ Future Work: We also plan to explore the extension of our framework to 

handle multi-human and multi-object scenarios to assess scalability.



Thanks for your attention!
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