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Behavior depends heavily on 
parameterization and boundary conditions 
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!x = 0 ! 2x = 0 ! 3x = 0
Straight Tube Boundary Conditions

Torus Boundary Conditions (but connected to straight tubes)

Parameter Domain
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Behavior depends heavily on 
parameterization and boundary conditions 
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∆x = 0 ∆2x = 0 ∆3x = 0
Straight Tube Boundary Conditions

Torus Boundary Conditions (but connected to straight tubes)

Parameter Domain
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Traditional winding number determines 
amount of insideness 
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Traditional winding number determines 
amount of insideness 
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# 

Winding number jumps across boundaries, 
harmonic otherwise 
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Winding number jumps across boundaries, 
harmonic otherwise 
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# 

Sum of harmonic functions is harmonic 
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# 

Winding number gracefully tends 
toward indicator function 
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# 

Hierarchical evaluation performs 
asymptotically better 
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Winding number computation time (subdivided Dino)

Seconds

 Naive

 Hierarchical

Number of input facets, m

1e0

1e-3

1e-2

1e-2

1e3 1e61e51e4 1e7
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Hierarchical evaluation performs 
asymptotically better 
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Winding number computation time (SHREC Dataset)

Seconds

1e-2

1e-4

1e-3

 Naive

 Hierarchical

Number of input facets, m
1e2 1e51e41e3


