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Curve and Surface Fitting to Scattered Points
Based on a Discrete Spring Model
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This paper describe an algorithm to fit polygonal curves and surfaces to scattered points in the
least-square sense. Authors have proposed an discrete spring model to generate smooth curves and
surfaces. In this paper, additional forces exerted from scattered points are used in combination with
the forces of the discrete spring model. The algorithm can be applied to polygonal surfaces composed
of triangle faces and those of quadrilateral faces. Pentagonal and hexagonal faces can be included in
the polygonal surfaces.
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Let Pi be the position of the i-th node
Let n be the number of nodes
Let Vi be the i-th scattered point
Let I be the number of scattered points
While( termination condition is not satisfied ){

For(allnodesPi(i=1, ..,n) ¥

" Step 1: Calculate pseudo-normal Ni

} .

For( all scattered points Vi (i =1, ..., )

Step 2: Make connection of each scattered
point to its nearest node
}

For(allnodesPi (i =1, ..., n) ¥
Step 3: Calculate displacement dPi caused
by the force exerted by V-Spring
Step 4: Calculate displacement dPu,l
caused by the force for regularizing
node distribution
Step 5: Calculate displacement dPc,/
caused by the force
exerted by scattered points
Step 6: Pi = Pi + (dPi + dPu, i +dPc, i)
}
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