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Approximate Lofting by B-spline Curve Fitting
Based on Energy Minimization

Hyung-Jun Park* and Kwang-Soo Kim**

ABSTRACT

Approximate lofting or skinning is one of practical surface modeling techniques well used in
CAD and reverse engineering applications. Presented in this paper is a method for approximately
lofting a given set of curves within a specificd tolerance. It is based on refitting input curves
simultancously on a common knot vector and interpolating them to get a resultant NURBS surface.
A concept of reducing the number of interior knots of the common knot vector is well adopted to
acquire more compact representation for the resultant surface. Encrgy minimization is newly
introduced in curve refitting process to stabilize the solution of the fitting problem and get more
fair curves. The proposed approximate lofting provides more smooth surface models and realizes
more efficient data reduction especially when the parameterization and compatibility of input
curves are not good enough. The method has been successfully implemented in a new CAD/
CAM product VX Vision™ of Varimetrix Corporation.
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Fig. 1. Example of lofting. (a) input curves, (b} wireframe
of lofted surface.
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Fig. 2. B-spline curve fitting based on least-square error minimization. (a) 21 sarnple points, (b) curve fitted with 10
control points, (¢) curve fitted with 20 control points, (d) curve fitted with 21 control points, () control poinis
of the curve in {b), (f} control points of the curve in (c), (g) control points of the curve in (d).
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Fig. 3. B-spline curve fi mng based on encrgy minimization. (a) curve ﬁtted with 10 control points, (b) curve fitted with
20 control points, (c) curve fitted with 21 control pomts, (d) curve fitted with 25 control pomls (e) control
points of the curve in (a), (f) control points of the curve in (b), (g) control points of the curve in (c), (h) control

points of the curve in (d).
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q: curve segment length = ‘M C' (¢t )"df

Fig. 4. Criteria for sampling points on a curve.

23} e} 2AF #42x sk 3 AL A
3t o] F1A W7l WEel HAA T v
A }ol] AR5 24} 3223 8,9} curve fitting
Z1¥el AHEe 2A #4823 &7t S+8<0F
Z3 e A3t 32hy SAstel| F2 ol 4H=
AZY AxFE Fig 40049} Aol chord height,
chord length, curve scgment length 50| ald], oy
¥ chord height7} 3 4-231Rct 27 gor, H=
2 22 47 o)Folz] 2} o2y S Fals iy
Zo] A=), o]2l?} chord height7hs &gt
QEY 7| FAo) Fgo| & ol B
HEL WEYstn, 350 A} Bl AL
AES M=}, A7 0=, Fig. SollAst Ze]
SRt YR AL AL F L QA2 curve fitting 7]
& "t 13 A CHe 24 342 G
748 2.5 g7} 2AF 8423 dE} HA&= A7t
wAgch B oA o]#at A H3lr] |
sl4 § =8,=(5-e)/22 }3]2n (e SRt AF
2re 9)ole] A)%), chord heighte] 22} 3493}
Suc} =A| 2kon, curve segment length7} k¢

_

Big gap

\

Fig. 5. A drawback in sampling by chord height deviation.
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Fig. 6. Determination of cach column of control points.
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