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Task description:

e (given source and target point clouds
e Reconstruct the intermediate continuous shape space

Source Point cloud intermediate shape deformation Target Point cloud
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Method:

Geometry representation: implicit neural representation

5= fxenl f"‘"“’k
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Method: ﬁ% ICLR

Geometry representation: time-varying implicit neural representation

Source Point cloud surface 66 Q| f XD Target Point cloud surface
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Method:

Deformation representation: velocity field
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Method:

Deformation representation: velocity field

- 7'“{<: " V(x) = —dgbg’;’t), for te 1,
) : P(x,0) = xY .
Ay
t
point trajectory ¢(X, t) — xV -+ V(qb(x, t))d’l‘
0

TUT cve g Ly L PR



ICLR

Method:

Combine two representations: level-set equation

o gw,t)cfi y |
B TN for points on the deformed surface:
Jo >
Q—--:&Ni/—n f(¢(xv t)) =0
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Method:
Combine two representations: level-set equation
&L*,t)’ro _ =
B - - for points on the deformed surface:
) =)
_'5\‘ ) f(¢(xvt)) =0
Px,€)

velocity field

level-set equation: ﬁ LY ‘l7 f 0

implicit neural surface
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Method:

Combine two representations: level-set equation

o2 Of+V V=0
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hf+V -Vf=-NfR(x,t)
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Method:

Physical realistic velocity field:
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¢(x,t + 0t) = ¢(x,1) + V(o(x, 1))t
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spatial smoothness

Smooth regularization

I(—aA +D)V(x)|| = 0
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Physical realistic velocity field: volume preserving
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Divergence-free velocity field

V-Vx)=0
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Pipeline

A A
ng" ““‘{*"‘% P Tvll'l__ISE loss
Po =0 b © velocity
t—1
@ additive accumulation ) Lipschitz positional encoding MLP

smooth + volume-preserving

L = )\fo + Allo| + Ay Ly,

level-set equation
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Results

Extrinsic (Pose) Deformation

Ours Output

Ours Output

Source Point cloud Target Point cloud Source Point cloud
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Results

Intrinsic (non-rigid) Deformation

Ours Output Ours Output
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Source Point cloud Target Point cloud Source Point cloud Target Point cloud
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Results

Deal with incomplete inputs
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Results

Deal with incomplete inputs

Ours
Implicit Field
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Ours
Py Velocity Field

Ours
Implicit Field

Ours
Velocity Field
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More detalls please check our paper and code

Implicit Neural Surface Deformation
with Explicit Velocity Fields
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