


Implicit Extras



Distance Fields + Sharp Features

• Problem: Distance fields (DFs) sampled at finite 
resolution can not recover sharp features

• Consider two related solutions:
– Adaptively Sampled Distance Fields (ADFs) 

• [Frisken et al., 2000]

– Extended Marching Cubes 
• [Kobbelt et al, 2001]



Adaptively Sampled Distance 
Fields (ADFs)

Sarah Frisken, Ronald Perry, Alyn 
Rockwood and Thouis Jones,

SIGGRAPH 2000



Adaptively Sampled Distance Fields 
(ADFs)

• Detail-directed sampling
– High sampling rates only where needed

• Spatial data structure (e.g., an octree)
– Fast localization for efficient processing 

• Reconstruction method (e.g., trilinear 
interpolation) 
– For reconstructing the distance field and its 

gradient from the sampled distance values 





Advantages of ADFs
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Comparison of 3-color Quadtrees and ADFs
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• Fewer distance computations
• Smaller memory footprint



ADF Examples



ADF Examples



Feature Sensitive Surface 
Extraction from Volume Data

Leif Kobbelt et al.,
SIGGRAPH 2001



Limitations of Marching Cubes



Extending Marching Cubes



Directed Distance Fields

• Scalar DFs

• Directed DFs



Using Tangent Information









Shape Transformation Using 
Variational Implicit Functions

Turk + O’Brien, SIGGRAPH 99











Variational Implicit Functions; 
Radial Basis Function Surfaces

A few more details…

Reference: 
• Reconstruction and Representation of 3D Objects with 
Radial Basis Functions, Carr et al., SIGGRAPH 2001.





Avoiding f(x)=0: Off-surface Points



Off-surface Points



RBF Function



BL(2)(R3), the Beppo-Levi space of 
distributions in R3



Greedy RBF Algorithm



Greedy RBF Algorithm



RBF approximation of noisy data



Fast Multipole Method 
for Complex Models


