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Latent parameters �→ vertices

M(θ, β;w) : R|θ|+|β| �→ R
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M(�θ, �β;T,S,P,W,J )

pose shape

Input Model parameters to 
be learned from data

S
P
W

T

J

Template (average shape)
Shape blend shape matrix
Pose blend shape matrix
Blendweights matrix
Joint regressor matrix





w = argmin
w

∑
j

‖M(�θ, �β;w)− ‖2



…

[
V1 V2 . . . VNsubj

]
= T+

[
S1 S2 . . . SNsubj

]B1 2



…

[
V1 V2 . . . VNsubj

] ≈ T+ SB













−

E(v) =
∑
si∈S

dist(si,A(v)) + Eprior(v)



−

E(θ, β) =
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dist(si,M(θ, β)) + Eprior(θ, β)



E(θ, β,v) =
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dist(si,A(v)) + dist(A(v),M(θ, β)) + Eprior(θ, β)
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http://dfaust.is.tue.mpg.de
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Single frame 
registration

Segmentation Multi-part
registration

Input: scans + 
garment priors







CCloth template

SMPL Scan
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E(θ,β,v) = Edata(v) + Ecpl(θ,β,v) +



E(θ,β,v) = Edata(v) + Ecpl(θ,β,v) +

+ Eboundary(v) + Elap(v)















Zhang et al. CVPR’17. BUFF dataset: http://buff.is.tue.mpg.de
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