
Smooth energy

Given a manifold M and a vector field X on M , where all integral lines of X

are geodesics. The smoothness of a polygon γ ⊂ M is:

EX(γ) :=

∫

γ

〈γ̇, X〉
2
ds.

In the discrete setting:

E(γ) =
∑

edges e

〈e,X〉
2
.

and the variation of a vertex v ∈ γ with local coordinates (vx, vy) w.r.t. the
basis frame (−JX,X) is:

δvy
E(γ) =

∑

edges e

2
〈

δvy
e,X

〉

= 2
[

〈e
−

,X〉 δvy
e
−

F + 〈e+,X〉 δvy
e+F

]

= 2 〈e
−
− e+, F 〉 δvy

e
−

F = 2 〈e
−
− e+, F 〉F.
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