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Motivation
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Unified way to design kernel
From Fourier perspective
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Preliminary




Preliminary

gs(z) = s(gr)h(g,z) s:G/H = G




Preliminary
Lifting to Mackey function:

19 (gh) = p(h™1) f1¢ (g)

Fourier Transform:

Y

F(p) = F(F)(p) = L £(0)T(9.p)do

f(g) = / w(F(0)TU (g, p))dv(p)
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Sparsity in Spectrum

Assume (& 1s a unimodular group and its stabilizer subgroup
is a compact Lie group. A Mackey function [1¢: G — V

lifted via [ 19 (g) = p(h(g) ') f(gH) from a field [ :
(/H — V has the following sparsity pattern in the Fourier

domain: [j}?r] (p)+.; could be nonzero only if the block at

column j in the decomposition of U (-, p)|g is equivalent to
the dual representation of p.

Examples:

SO(3):

SE(2):




Sparsity in Spectrum
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pe g = ﬂ{qH}h{q} s(x)l ? / /
lzn lr}ut l‘.{:ﬂ lout out
I | = I X = |lin I k(haghi) = pa(h2)r(g)p1(h1)
Cohen et al. Neurips’19
Examples:
50(3) SE(2)
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Nonlinearit
y :;IE"ITG(H) Zﬂ (h(g) ") f"(gH).
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j i f@) = [ sy s()ilg)dy

Lin; lin,l i, lout Eom
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floutit (g) = (=)' (v)du i) = r‘ 1 (s(x)
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Experiments

the sphere

Vector field prediction on
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Experiments
Modelnet40 Classification
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Experimen

Modelnet40 Classification
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Experiments

Modelnet40 Classification
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