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Parametric curves 



Parameterization 
•
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B-splines 
•
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Basis functions 
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Uniform B-spline approximation 



0 1 2.5 3.5 4 5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Chordal B-spline approximation 



Knots placement 
•
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Natural curves 

•

11 



Temperature approximation of the 

dam’s percolation sensors 
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Parametric surfaces 

• Tensor representation enables creating surface based on the 
curves in the u and v directions 

• Curves in the u direction interpolate surface points, and curves 
in the v direction interpolate control points of these u-curves ( or 
in the reverse order) 
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Tensor Surface Approximation 
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Rows-Columns and Columns-Rows 
•

16 



Lofting 
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Approximation methods comparison 
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Experiment results 
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Conclusions 

• Methods of image approximation using B‐spline surfaces differ in 
knot placement when using non-uniform parameterization 

• Creating surface from tensor product of B‐splines proved to be 
the fastest method, approximation columns-rows is the easiest in 
implementation, but fast lofting with uniform resampling of chordal 
parameterized columns and rows gives the smallest errors with 
very little overhead on computations. Resampling of chordal 
parameterized image lines can also be used to accelerate 
approximation with tensor-build surfaces with slightly bigger 
errors, but faster execution times than lofting. 

• Because of uniform parameters distribution, calculations can also 
be performed using FFT fast convolution of resampled image with 
B-Spline kernel function. 

• B-spline approximation methods with their properties of excellent 
quality and speed have a great potential in data compression  
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