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Simplification
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Introauctior

Articulated meshes




Articulated meshes

= a a,(Mv)
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Articulated meshes
== a a,(Mv)
k

M, : BoneTransformation Matrix




Articulated meshes
== a a,(Mv)

k
M, : BoneTransformation Matrix
a, . Skin Weights

aa=1a:20
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Unsimplified
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INntroauctior

Static
simplification




INntroauctior

Static
simplification
Insufficient for

deformable models




Basic QEF equation:

E: (v) :Z (n,,,,,-(v—pi))2 :vTQl-v

m

p; i vertexpin mesh

n, . normal ofm" adjacent face



QEF-Edge Caollap:

Q. = Quadric Error Function
(distance to plane on face m’




QEFEAge Collap




QEFEAge Collap

Q=Q+Q+RQ+Q+Q+Q




QEFEAge Collap

Q=Q+QA+Q+Q+Q+Q










QEFEdge Caollap







QEFEAge Collap




Our viethoc

Example Poses




our vViethoc

Modify QEF Equation:

S (ma- (¥ = ph)) = () QI

J m



Our Vethoc

Modify QEF Equation:
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Our viethoc

Modify QEF Equation'
T

E(v.a,)= aaaa M VOQ’a@a M'v8
i Ck = =

¥=3aMlv
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Our Method

Modify QEF Equation:

o ~ o ~
E,(v,a,) =8 & aMV0 Q'] a,M/vo
i Ck - C k -

Problenm equation isguartic

Solution split into alternating quadratic
equations



Our Method

Quadratic #1¢ Solve for position

é (o) ~T (o] ~6
minE (v) =v' % &8 a,M,/ 0 Q' a,M, 6%
! c i Gk ~ Gk 9

Hold weights constant and solve
for positionv



Our viethoc

Quadratic #2; Solve for weights

mlnE (o) (ZV Qv )

HoldV constant and solve for weights

vV, =(Miv Mjv 3 M)y



Our viethoc

Quadratic #2; Solve for weights

mlnE (o) (ZV Qv )

subjecttoq a, =1
Kk
HoldV constant and solve for weights

vV, =(Miv Mjv 3 M)y



Our viethoc

Quadratic #2; Solve for weights

mlnE (o) (ZV Qv )

subjecttog a, =1 a,2 0
Kk

HoldV constant and solve for weights

vV, =(Miv Mjv 3 M)y



Our iMethnoc

Alternating minimization

Ev) = ' ():j (veot]) 0] (zkakM,{)) v

C Ei(oy) =o' (ZVJ-TQ{VJ-) Qo :
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Input Poses
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Input Poses
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Result

Comparison with previous techniques
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Original deCoro et al. Mohr et al. Ours
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DeCorecet al.







DeCorcet al.
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Result

Welight reduction

Restriction ton weight influences

AVinimizeE; (o)
Arune down tan largestweights
AVlinimizeE; (o)  again



Weight Reduction

Unconstrained Constrained
up to 11 weights/vertex 5 weights/vertex




