
Embodied Mobile Manipulation:

Trajectory Optimization vs. Diffusion

Research in Embodied AI increasingly emphasizes interaction with the physical world. 

However, mobile manipulation, a core capability that enables agents to perform diverse tasks 

across large and unstructured environments, remains a significant challenge. This talk first 

introduces planning-based approaches to motion generation in mobile manipulation. By 

leveraging a robot modeling framework based on the Virtual Kinematic Chain (VKC), we 

demonstrate strong mobile manipulation performance in multi-step, complex tasks via trajectory 

optimization. Moreover, this framework enables the generation of large-scale, high-quality 

datasets, supporting the training of diffusion models tailored for mobile manipulation. Finally, 

the talk examines the respective strengths of planning and control methods versus generative 

diffusion-based approaches, offering new insights for the development of future embodied AI 

systems.
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