





Initialization

» Need Good Estimate of the Normal for Stage (i)

» Robust Method to Compute Normals of C

— Make t=0 in Eg. (1) and Compose the Lagrange Equation

L(n,A)= > willa-phg(n"(@-p)+AdIn| -2
9N,
— Compute the derivative w.r.t. N, and set it to zero

L,(nA)= > W, (la-pI¥,(h,)(@-p)(@-p)'n-in=0

Matrix Solution

Equation as:

MM)n=An

» Rewrite previous
where
M(n)=> W,

qoN,

« |terative Scheme

(la=pI)¥,(" (@~ p)(@-P)(a- p)’

M (nk) nk+1 = Ak+1 rlk+1

A s Ny smallest eigenvalue, eigenvector of M(n)

qON,,
v’ Good results in few iterations
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Experiments Bunny

e Tested on Several Datasets
— Polygonal models, discarding connectivity (for comparisons)

e Corrupted Models
— Gaussian noise (with variance 0.02) in the normal direction

e Parameters
~ 0,=15h, 3

- 0,=2h, 4h

- h: mean spacing between sample points
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Igea

Dragon
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Fandisk

Luiz Velho © SIAM Conference on Gemetric Design, 2003

19

Performance

« Convergence to 1010
— Stage (i) : average of 6 iterations

— Stage (ii): average of 9 iterations

« Timings for Bunny model
( Pentium IV, 1.6 GHz, 512 Mb RAM )
- 0,=2h, : 991sec

_ 0,=4h 1967 sec
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Comparison

Proposed Method Bilateral Filter
Iterative  «———  Non lterative

M-estimator and W-estimator

W-estimator

Proposed Method Moving Least Squares

Robust Statistics «——— Non-Robust Statistics
Two parameters «——— One parameter

Local Neighborhood «——— Global Neighborhood

One step «— Two steps
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Conclusions

e Modified MLS to be Feature Preserving
» Extended Bilateral Filter to Point Sets
e Robust Surface (and Normal) Estimation

» Effective Numerical Optimization Methods
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