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A single scan is a grid: Connect adjacent samples 
when z-difference is small.
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The acquisition of a 
single range map is only 
an intermediate single 
step of the overall 
acquisition session
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NP-hard problem � find good heuristics & approximate solutions
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Mode 1) The user 
manually places a 
range map over 
another (interactive 
manipulation)

Mode 2) Selection 
of multiple pairs of 
matching points
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Use interpolation to 
compute distance at an 
arbitrary point
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Phase 1 (886 vertices)                    Phase2 (163 vertices)

• Input: data points P, initial mesh

• Output: optimized mesh M
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Repeat

(K’,V’)=GenerateLegalMove(K,V)

V’ = OptVertexPosition(K’,V’)

if E(K’,V’) < E(K,V)

(K,V) = (K’, V’)

endif

Until converges
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Partition of unityPartition of unity

Large error region
is subdivided

Support of Support of Q(Q(xx))
(B(B--splinespline))

Q(Q(xx)=0 )=0 (quadric)(quadric)
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Weighted average of Weighted average of 
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f(f(xx)=0)=0
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RayRay--traced traced f=0f=0

CornerCorner
functionfunction

Edge Edge 
functionfunction

Standard Standard 
quadricquadric

Piecewise quadric Piecewise quadric 
functionsfunctions

Local analysis of Local analysis of 
points and normalspoints and normals


