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VSP To CAD Interoperability 

AR, S, 
Λ, λ, t/c 
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Surface Mesh 
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Fit Model Use Case 
•  Reverse engineer physical object 

–  Laser scan 
•  Aircraft, Part, Tunnel model, etc. 

•  Interoperate with legacy model 
–  CAD model 
–  Surface mesh 

•  Baseline for design study 
–  Match model 
–  Gain parameterization 

•  Do not want a ‘dumb’ fit 
–  OpenVSP Parameters 
–  Match ‘native’ model in creation 
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Target Point 

Point Cloud 

VSP Component 

Pairing of individual 
point in cloud to a 
point on a surface. 

 
Distance between 

paired points is 
discrepancy between 

models. di
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Target Point Mode 

Where on surface 
does target 
point pair? 

 
Is that point fixed 
or can it move? 

(minimum distance) 
 

Surface defined 
in U, W parameters. 

 
Target points may 

be fixed or free in each. 



6 

Distance Metric 

Root of 
sum of distances 

squared. 
 

D = di( )2
N
∑
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Prevalent Local Minima 

‘Free’ target points 
subject to optimization. 

 
Minimum distance 
subproblem prone 
to local minima. 

 
Offer both 

Newton’s Method 
(Refine UW) and 

robust global 
(Search UW) 
optimization. 
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Fit Model GUI 
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Pick Points 

Point Selection 

Target Point List 

Target Component 

Target Mode 
Control 

Add/Delete 
Target Points 

Update Target Pts 

Fit 
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Pick Variables 

Parameter Selection 

Manipulate 
Variable List 

Variable List 
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Manual Fit Model 

Manual 
Variable Controls 
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Demo 

Questions? 


