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Figure: Compositionally structured actions in intentional agents (Sabinasz et al.,
2023).

September 7, 2025

1/8



Neural Action Grammar . [

Action Grammar

A” (grasp with hand, knife to slice)

= e

A, (grasp with hand, knife
[+goal:slice] 5 (grasp ! )

A, (extend hand, to i) tempConj:sequ A’y (enclose with hand, knife)
A action-object E” A) action-object E”
/I\ ] /’\ Knife
A action-tool E [+reference:i] A action-tool E [+reference:i]
extend hand, enclose hand;

Figure: Compositional structure of action (Pastra and Aloimonos, 2012)
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Flexible Sequence Structure
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Figure: Partial ordering of action sequences (Coopmans et al., 2023)
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Table Top Scenario

Figure: Simulation Environment
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Archltecture

Figure: Neural Field Architecture
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Conceptual Structure

Graph Representation of Action Plan \
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Figure: Representational substrate for action sequences.
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Video
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Takeaways

» Compositional representation of actions: binding objects to actions in
structured “action phrases.”

> Sequential dependencies capture flexible orderings of elementary
actions.

» Competition and stabilization at the conceptual structure level generate
sequences of action representations.
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