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B-Spline Surface Interpolation
- Input Data Format

N S Q= vr2 & X|L}= B-Spline Surfacef® Interpolation $tC}.

Input Data
54 > 2| Bh& Fo| u, v WE Il

10.0 10.0 0.0
10.0 20.0 5.0
10.0 30.0 5.0
10.0 40.0 0.0 \

20.0 10.0 5.0
20.0 20.0 10.0
20.0 30.0 10.0 > > ©I=] UH= Fo| SR FHE (x, v, 2)
20.0 40.0 5.0

|
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bicubic B-spline Surface Interpolation

Cox-de Boor Recurrence Formula

N/ () = = N ) + N )
IO IS AV OE
_doo dp; dy, g do4_ _NS(V)_
d, dy; d, dy; dj, [[N}(V)
r(U,V):[Nog(U) Nf(u) NS(U) N33(U) Nj(u)] d,, dy dy, dy; dy NS(V)
dy, dy dyp dy dy, N;(V)
dy d,; d,, dy; dy, ] _Nj(V)_




Programming Guide (1)

(1) B-spline Surface M4

v

(2) u,v &&Fknot &
.l

@ u P20

(3) u Y& B-spline 23& 2| Control Point 71 &}

s

(4) ut&FQ| B-spline =& 2| Control pointE
ArE0otH v &8 2| B-spline Z&E
M A 6= Control Point M4
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Programming Guide (2)

Given : 3HZ XlLt= S2t42 & (MxN )
Find : Cubic B-spline Surface2 Control Points

(Q) 4x32 &0l =B/ = M, u,v && knot Ji=2t Control point HF==?

(A)u 28F:4+3x2=10 M
vetgr:-3+3x2=9J}
Control Point JH==: 6 x5 =30 J{

(Q) MxN2l HO|l =0F/= M, u,v & knot Jiz=2t Control point HF==?

A)usteF: M+3x2=M+6
vefegFE . N+3x2=N+9
Control Point Jl==: (M+2) x (N+2) JH

2009 Fall, Computer Aided Ship Design - Part2. Hull Form Modeling




Programming Guide (3)

#include "Bspline_Curve.h" //Member Function
#include "Vector.h” void set(int _k,int NumOfRow,int NumOfColumn);
void Interpolation(Vector **inputPoint);

class Bspline_Surface void Evaluation (double u, double v);

{
pUb”CZ ......
/[Constructor & Destroyer b
Bspline_Surface();
virtual ~Bspline_Surface();

//IMember Variables
int k;
int m_NumOfColumn;
int m_NumOfRow;
intm_Num_u_Knot;
int m_Num_v_Knot;
int m_NumOfRowControlPoint;
int m_NumOfColumnControlPoint;
Bspline_Curve *bsp;
double *m_u_knot;
double *m_v_knot;
Vector **m_ControlPoint;
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1. Control point2} Point on CurveE F&510] EA|E A

O il

Project1 - Bspline
File View Help

DEE L&QA o0 X Ko

Ready Clicked point: None NUM
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1. Control point2} Point on CurveE F&510] EA|E A

300K VLCC M

Project] - Bspline
File WYiew Help

DM & QM e e X KglH

Ready Clicked point: Mone UM
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