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Right triangle parametrization
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(0,1) ©:(0,0) = v, i, ((1)) v — b,
@:(1,0) = v,
v ¢:(0,1) = v, de; ((1)) = v, — Uy
UcR Exercise:
(0,5) (1,0) (1) Given q = (qx, qy) € U compute ¢,(q).

(2) Givenp = (px,py,pz) € t compute @7 1(p).
(3) Given v = (vy, vy) € TU compute d(v).
(4) Givenw = (Wx, wy, WZ) € Tt compute do; 1(w).



Right triangle parametrization
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Definition: The metric tensor on the right unit triangle induced by the triangle embedding is given by,

ge = doldo,



Right triangle parametrization
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Right triangle parametrization
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Right triangle parametrization
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M;; =f B;B; — Mass matrix
T

Sij = j (VB;, VB;) — Stiffness matrix
T

Exersice:

Let T, be the vector of ones.

(a) Prove 1M1 = ¥,/ |t].
(b) Prove S1=0
(c) Whats the null space of §?



Filtering

Given, g = ),; g;B;, find f = ), f;B;, that minimize:

min||f - g]|? + a||Vf — Brgl|’
If —gl%:= f (f — )2 = (If] = [gD™MASf] = [g])
T
1vf - prgll:= j (Vf — BVg,Vf — BVg) = (If] - BlgDTS(f] - Blg])

min [T'M + aS)[f] = [f1" (M + aBS)[g]

[f1= (M +aS)™* (M + apS)[g]



Example

a=10"%B=0 a=10"%p8=2



Poisson Problem

Compute the closest gradient field to a vector field v:

min||Vf — v||?
f
Q. How many degrees of freedom has v?
gl_l\/ detgl . 0
1 .. N 2
G:RV - R?T,Giey jer = {gt ecy fiisthe c(i)-corneroft N: R2T _ R2T - : :
’ 0 Otherwise 0 gytJ/detgy
2
Gradient matrix Vector product matrix
[7f] = GIf] o) =Nl

Prove: S=G'N G
Prove: mfin||\7f —v||?,isgiven by S [Vf] = (GTN[v)]). How many solution does this equation have?



Application: Approximate Geodesic Distances

Algorithm:
Input: i < Vertex index
Output: d < approximate geodesic distance to v;.

1. Solve for
. 2
minllf — &I +a|Ivf|

Vile
7 f¢]l

2. For each triangle let v, =

3. Solve for

min |||7d — v||2
d

4. Offset d by a constant to have d[i] = 0.




