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Results: Molecular Structure GenerationDescribing Group Symmetry on 
the Quotient Space

Quotient-Space Diffusion Model on the Shape Space 𝒬 = ℝ3𝑁/SE 3

Quotient-Space Diffusion Process and Simulation in the Original Space

Results: Protein Structure Generation

𝒬 = ℝCoM
3𝑁 /SO 3 : for zero-CoM 𝐱 = Ԧ𝑥 𝑛

𝑛
and zero-momentum 𝐯 = Ԧ𝑣 𝑛

𝑛
,

𝑃𝐱 𝐯 = Ԧ𝑣 𝑛 − 𝐊 𝐱 −1 σ𝑛′=1
𝑁 Ԧ𝑥 𝑛′ × Ԧ𝑣 𝑛′ × Ԧ𝑥 𝑛

𝑛
removes total/rigid-body angular momentum (only deformation),

ሚ𝐡 𝐱 = 𝐊 𝐱 −1 − tr 𝐊 𝐱 −1 𝐈 Ԧ𝑥 𝑛
𝑛

,

where 𝐊 𝐱 ≔ σ𝑛=1
𝑁 Ԧ𝑥 𝑛 2
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➔ no need to learn anything
on the equiv. class!

Sampling: no intra-
equiv.-class movement!
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