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Needlets and Designs on Manifolds

Riemannian Manifold M: ∆ {(λ2` , u`)}∞`=0

E.g. Sd, T d, Gk,d, G

ψj,k(x) :=
√
ωj,k

∞∑
`=0

h

(
λ`
2j

)
u`(xj,k)u`(x), {(ωj,k,xj,k)}Nj

k=1.



Fast Needlet Transforms (FMT)

vj,k :=
〈
f,ϕj,k

〉
, vj := (vj,1, . . . , vj,Nj

) ≈ (f(xj,1), ..., f(xj,Nj
))

wn
j,k :=

〈
f,ψn

j,k

〉
, wn

j := (wn
j,1, . . . , w

n
j,Nj

), n = 1, . . . , r.

vj−1 = (vj ∗j a?)↓j = Fj−1(vj ∗j a?), wn
j−1 = vj ∗j b?n.

FFT onM is O (Nj(log(Nj))
m), so is FMT.
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• Fast generate points onM∫
M P2j (x) dσd(x) =

∑Nj

k=1 ωj,kP2j (xj,k).

• FFTs (S2, T 2, G2,4, G)
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