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Anisotropic CVT





















Vi={p:d(x;,p) < d(x;j,p),Vj #i} peR









Algorithm (Lloyd)

Initialization|  x; = rand(S)

v

Tessellation| FIXED X;

* * COMPUTE S,

Update | FIXED S;

UPDATE X;



CVT




Isotropic CVT 0 |sotropic metric

generalize *

Anisotropic CV 0 Anisotropic metric




|sotropic metric

d(x,p)* = (x — p) ' M(x — p)



Anisotropic metric

d(x,p)* = (x — p) ' M(x — p)

o]



Anisotropic CVT

Minimize:
F(xg,...yXg—1,Mg,...,Mp_1) =

Z /S (p— x;) M;(p — x;) dp

Problem: trivial solutions
M, =0
Solution: add constraint

‘Mz| — C; > ()



Anisotropic CVT

Minimize:

L(xg,...,Xk—1,Mop,...,Mp_1) =

Lagrange multiplier

CVT energy constraining M



Anisotropic CVT
Z; <[€i(P—Xi)TMi(P—Xi)dP + MMJ)

independent of M
(as for isotropic CVT)




Anisotropic CVT
ZL: </ (p—x;) M;(p—x;)dp + MM@|>

¥ &

oI - D
AL /S P-x)p-x)Tdp| M| (M)

— C, covariance matrix

*C+)\\M| _o* M,; x C; !




Anisotropic CVT

C, = Qz diag()\iga )"il 9 )‘ZO)Q;I_




Algorithm (Lloyd)

Initialization|  x; = rand(S)

v

Tessellation| FIXED X;

* * COMPUTE S,

Update | FIXED S;

UPDATE X;



Algorithm

Initialization|  x; = rand(S)

4

Tessellation|  FIXED x; ,

* * COMPUTE S;

Update FIXED S;

UPDATE X;
UPDATE M,



Anisotropic CVT
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|sotropic vs. AnIsotropic
















Shaping Up the
Beams



Beam quao

offset edge

offset edge

- = V- —V?::ez-j (nj—ni)




Algorithm (ARAP, ShapeUP)

- n;
Initialization | v; = v; & +—

7|

Local FIXED v;
(non-linear projection) PROJECT ez;7 n;

v 4 +

Global | FROM  ej, n; % .
(linear least squares) | COMPUTE VZ?:
Vi



Planarity







Algorithm

- n;
Initialization | v; = v; & +—

7|

v

| ocal FIXED V:

(non-linear projection) PROJECT e :7 n;
(]

v 4 +

Global FROM e;;, n; Vi

(linear least squares) | COMPUTE VZ?-









Joints
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3 Beams
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Cut Plan
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