Sinefitting : Robust Curvature Estimator On
Surface Triangulation
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Theoretical base

Notations 1/2 (Neighborhood & plane section)

Tangent plane
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Theoretical base

Notations 2/2 (Principal directions & curvatures)
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Euler theorem
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Problematic
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Theoretical base

ki = k.cos(3) (2)

Where 5 is the angle between 7 and N
and k is the curvature of C at the point P

2lllustration extracted from Chen and Schmitt book [CS92]
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Related work
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Averaging methods

Angle weighted area or Voronoi area around vertex P in grey
This method just computes K and H

3lllustration extracted from Bac et al. [BDMO05]
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Averaging methods

Convex, saddle and fan vertices and their Gaussian indicatrix

3lllustration extracted from Bac et al. [BDMO05]
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Surface fitting methods

Mc Ivor et al. [MW97]: Simple Quadratic Fitting (SQFA)
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Surface fitting methods

Mc Ivor et al. [MW97]: Simple Quadratic Fitting (SQFA)

Weakness of this method:
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Curve fitting methods

1 Find the most opposite triplets
2 Compute k for each circle fitted over each choosen triplet
s Use the Meusnier theorem to evaluate the k;

+ Finally, fit a transformed equation of the Euler theorem.

#lllustration extracted from Chen and Schmitt book [CS92]
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Curve fitting methods

Chen & Smith [CS92]

Weakness of this method:
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Curve fitting methods

Taubin [TFA95] and Langer [LBS07]

!
w7

1aalS



Motivation atic inefitting Conclusion

Curve fitting methods

Taubin [TFA95] and Langer [LBS07]
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All this curvature estimators present dysfunctions
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Algorithm
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kj evaluations

Known data
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°

Sinewave fitting

—

T max is unknown, so 6; cannot be directly computed.
Let ¢ an angle such that 0; = «o; + ¢, where a; = Z(To, T;)
Euler equation is rewritten as:

ki = kmax cos?(ctj + ©) + Kmin sinz(a,- + )

where (if a > 0 for example),

—1/b
<,0=—w,kmax:C+~/a2+b2,km,-,,:<:—~’a2+b2
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Points  +
SineFitting
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Experimentation
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Pointwise convergence
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(@) Nyeg(P) (b) Nipreg(P) (©) Nregonis(P) (d) Nregiangie(P)
Cylinder pointwise convergence test for mean curvature computation with theoretical normal.
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(@) Nyeg(P) (b) Niyreo(P) (©) Nyegspis(P) (d) Nregoangte(P)
Cylinder pointwise convergence test for mean curvature computation with area-weighted normal.
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Precision
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Robustness

(a) SDA (b) Taubin (c) Chen (d) Sinefitting (e) SQFA (f) Langer

(g) SDA (h) Taubin (i) Chen (j) Sinefitting (k) SQFA (1) Langer

Mean curvature evaluation based on theoretical and area-weighted normal
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