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Interpolation methodsInterpolation methods

� Interpolation methods

� Deterministic � Statistics

� Global � Local � Kriging

� Inverse Distance Weighted

� N.N

� Splines
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Advantages of Advantages of TPS TPS 

�� Physically basedPhysically based

�� Smoothness behavior of TPS in void areas Smoothness behavior of TPS in void areas 
��No extrapolationNo extrapolation

�� Straight solution can never be singularStraight solution can never be singular

�� Fittness to all of the DataFittness to all of the Data

66

Definition of Definition of TPSTPS
�� A physically based 2D interpolationA physically based 2D interpolation

�� which represents a thin metal sheet that is which represents a thin metal sheet that is 
constrained not to move at the grid points,constrained not to move at the grid points,

�� free from any external forces relied upon free from any external forces relied upon 
control points,control points,

�� from this sight the bending energy in control from this sight the bending energy in control 
points should have been minimized. points should have been minimized. 
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THE MATHEMATICAL MODELTHE MATHEMATICAL MODEL
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TPS TPS Straight solution Straight solution 
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a.a. Normalized Voronoi with fixed P equal to one, Normalized Voronoi with fixed P equal to one, µµ in in 
edge polygons are assumed to be zeroedge polygons are assumed to be zero

b.b. Normalized Voronoi with fixed P equal to one, Normalized Voronoi with fixed P equal to one, µµ in in 
edge polygons area assumed to be oneedge polygons area assumed to be one

c.c. Normalized Voronoi with fixed weight P=100Normalized Voronoi with fixed weight P=100
d.d. Normalized Voronoi with fixed weight P=1000Normalized Voronoi with fixed weight P=1000
e.e. Normalized Voronoi with fixed weight P=10000Normalized Voronoi with fixed weight P=10000
f.f. Normalized Voronoi with fixed weight P=100000Normalized Voronoi with fixed weight P=100000
g.g. VoronoiVoronoi
h.h. Fixed weight equal to oneFixed weight equal to one

Determination of weights Determination of weights 
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Voronoi Polygons
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Topic TwoTopic Two

�� Explain detailsExplain details

�� Give an exampleGive an example

�� Exercise to reinforce Exercise to reinforce 
learninglearning

A view of scattering of original data in 2D

910×804   area

7330 points

2m
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Weight Comparison (To be  
continued)
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Weight Comparison (To be 
continued)
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Sensitivity of TPS  relative to 
control points density 
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Analyzing density effects 

16

Standard deviation and average for 
density analysing datasets

17

Behavior of every weight  definition 
methods by changing of density

1818

ConclusionConclusion

�� TPS as a density independence method can be TPS as a density independence method can be 
used for the construction of the surfaces in the used for the construction of the surfaces in the 
new brand geomatics.new brand geomatics.

�� Using TPS, without using the Voronoi Using TPS, without using the Voronoi 
algorithms.algorithms.

�� Because of the density independence Because of the density independence 
mathematical form of straigh method, one can mathematical form of straigh method, one can 
use it in CAD/CAM softwares.use it in CAD/CAM softwares.

�� we recommand the usage of the TPS method for we recommand the usage of the TPS method for 
mountainiousmountainious--flat regions because variation of flat regions because variation of 
one zone doesnone zone doesn’’t affect other zones so much.t affect other zones so much.
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