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Embodied AI focuses on agents that learn, perceive, and act through their physical presence in the world, integrating

perception, action, and interaction to develop grounded intelligence. Learning from human observation offers vast

potential, supported by abundant instructional videos and demonstrations. However, differences in morphology,

perspective, and embodiment between humans and robots create significant transfer challenges. Inverse reinforcement

learning (IRL) addresses this by inferring underlying reward functions from human behavior, enabling robots to learn from

observation despite embodiment mismatches. Yet IRL alone is insufficient, as human behavior reflects not only goals but

also biases and bounded rationality. Theory of Mind (ToM) offers a richer framework by interpreting behavior through

belief–desire–intention (BDI) reasoning, but its integration into embodied AI remains limited. We pose two research

questions: (1) How does embodiment shape ToM in artificial agents? (2) How can ToM improve embodied AI’s learning

and adaptation in dynamic, interactive settings? Using a human–robot dishwashing scenario, we discuss how embodiment

grounds ToM and how ToM enhances coordination, learning efficiency, and generalization.
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