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Embeddings

f : M → N

Diffeomorphism that preserves the


 differential structure

Notion of „sameness”

is an embedding if

 is bijective onto f f(M)

 is differentiablef

 is injective Dfx



Takens embedding

It is a generic propriety that the delay map 

·x = f(x) with flow φt : M → M

Φh,φt
(x) = (h(x), h(φτ(x)), …, h(φ(d−1)τ(x)))

is an embedding

h : M → ℝ is the observation function

 is called the delay, and  is the dimensionτ d



M N

Φx,φt

Φ−1
x,φt

h

de
lay



Lifted Takens embedding

Φh,φt
#



Wasserstein embedding

𝒫2(M)
𝒫2(N)

ρt

F

F(ρt)vt

dFρt

∂ρt + ∇(ρtvt) = 0 ∂F(ρt) + ∇(F(ρt)dFρt
(vt)) = 0

dFρt
(vt)(y) = PF(ρt)dff−1(y)vt( f −1(y))If  then F = f#



Numerical result
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Reconstruction map


