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» An intricate challenge is generalizing across configurations like transformations,

morphologies, and tasks, which are interlinked and complicate the learning process.

challenges compared to single-entity scenarios, partly due to exponential expansion of global
transformations as the number of entities increases.
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Definition 2.1 (Group): A group G is a set of transformations with a binary operation " -
properties: " -

" satisfying these
"is closed under associative composition, there exists an identity element, and each element
must have an inverse.

Symmetrical structure enforced on the model is formally described by the concept of equivariance.

Definition 2.2 (Equivariance): Suppose Z tobe 3D geometric vectors (positions, velocities, etc) that are
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Our Contributions Website

» We propose SHNN, a framework to optimize policies in 3D multi-entity environments, replacing hand-crafted LRFs with a model that

» Introducing MEBEN, a set of MARL environments focused on morphology-based multi-entity interactions, O https://alpc9l.github.io/SMERL/

O https://github.com/alpc91/SMERL

isolates local transformations and compresses state space using local geometric symmetry, especially under gravity influences. supporting both cooperative and competitive dynamics across various transformation scenarios.

Wenbing Huang

Runfa Chen

Tianrui Xue



