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Bikubikus felületi foltok általában
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Komponensfüggvényekre lebontva:



Bikubikus felületi foltok általában (folytatás)
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Parciális deriváltak egy adott pontban:

Normális egy adott pontban:
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Példák: Coons-Hermite
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Példák: Bézier

[ ]
( )
( )
( )
( )⎪

⎪
⎪

⎩

⎪
⎪
⎪

⎨

⎧

=

−=

+−=

−+−=

→

3
3

32
2

32
1

32
0

3210

33

363

331

1,0:,,,

ttf

tttf

ttttf

ttttf

Rffff

[ ]

( )

( )

( )

( )⎪
⎪
⎪
⎪
⎪
⎪

⎩

⎪⎪
⎪
⎪
⎪
⎪

⎨

⎧

=

−=

+−=

−+−=

→

23

22

21

20

3210

3

96

9123

363

1,0:,,,

tt
dt
df

ttt
dt
df

ttt
dt
df

ttt
dt
df

R
dt
df

dt
df

dt
df

dt
df

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

=

33323130

23222120

13121110

03020100

PPPP
PPPP
PPPP
PPPP

M



[ ]

( ) ( )

( ) ( ) ( )

( ) ( )

( )⎪
⎪
⎪
⎪
⎪
⎪

⎩

⎪
⎪
⎪
⎪
⎪
⎪

⎨

⎧

=

++−
=

+−+−
=

−
=

→

6

6
1313

6
11313

6
1

1,0:,,,

3

3

2

2

2

1

3

0

3210

ttf

ttttf

ttttf

ttf

Rffff

[ ]

( ) ( )

( ) ( ) ( )

( ) ( )

( )⎪
⎪
⎪
⎪
⎪
⎪

⎩

⎪
⎪
⎪
⎪
⎪
⎪

⎨

⎧

=

+−+−
=

−−+−−
=

−
−=

→

2

2
112

2
1112

2
1

1,0:,,,

2
3

2
2

2
1

2
0

3210

tt
dt
df

tttt
dt
df

tttt
dt
df

tt
dt
df

R
dt
df

dt
df

dt
df

dt
df

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

=

33323130

23222120

13121110

03020100

PPPP
PPPP
PPPP
PPPP

M

Példák: B-spline



matrix.h

template <class CElement>
class CMatrix
{

friend CMatrix<CVector3D> operator * (const CMatrix<double> &R, const CMatrix<CVector3D> &V);
friend CMatrix<CVector3D> operator * (const CMatrix<CVector3D> &V, const CMatrix<double> &R);

private:
unsigned int row,column;
CElement **e;

public:
CMatrix(unsigned row=4,unsigned column=4);
CMatrix(const CMatrix<CElement> &M);

CMatrix<CElement>& operator = (const CMatrix<CElement> &M);
CMatrix<CElement> operator + (const CMatrix<CElement> &M);
CMatrix<CElement> operator - (const CMatrix<CElement> &M);
CMatrix<double> operator * (const CMatrix<CElement> &M);

void updateElement(const unsigned int &iRow, const unsigned int &iColumn, const CElement &element);

CElement getElement(const unsigned int &iRow, const unsigned int &iColumn) const;
unsigned int getRow() const;
unsigned int getColumn() const;

~CMatrix();
};



#include "matrix.h"
#include "meshes.h"

class CBicubicPatch
{
private:

CMatrix<CVector3D> M;
unsigned int ordinal;

public:

CBicubicPatch( const CMatrix<CVector3D> &M, const unsigned int &ordinal);
CBicubicPatch( const CBicubicBSplinePatch &patch);

CBicubicPatch& operator = (const CBicubicBSplinePatch &patch);

void updateControlpoint( const unsigned int &iRow, const unsigned int &iColumn,const CVector3D &v);
void updateControlnet( const CMatrix<CVector3D> &M);

CVector3D F( const double &u, const double &v) const;
CVector3D diffFu( const double &u, const double &v) const;
CVector3D diffFv( const double &u, const double &v) const;

CMesh3D generateSurface( const unsigned int &m, const unsigned int &n) const;

~CBicubicPatch();
};

somepatch.h



CVector3D CBicubicPatch::F( const double &u, const double &v)
{

CMatrix < double > B3u(1,4), B3v(4,1);

double u2=u*u, u3=u2*u, wu =1.0f-u, wu2=wu*wu,wu3=wu2*wu;

B3u.updateElement(0,0,wu3/6.0f);
B3u.updateElement(0,1,(3.0f*wu2*u+3.0f*wu+1.0f)/6.0f);
B3u.updateElement(0,2,(3.0f*wu*u2+3.0f*u+1.0f)/6.0f);
B3u.updateElement(0,3,u3/6.0f);

double v2=v*v,v3=v2*v, wv=1.0f-v, wv2=wv*wv, wv3=wv2*wv;

B3v.updateElement(0,0,wv3/6.0f);
B3v.updateElement(1,0,(3.0f*wv2*v+3.0f*wv+1.0f)/6.0f);
B3v.updateElement(2,0,(3.0f*vw*t2+3.0f*v+1.0f)/6.0f);
B3v.updateElement(3,0,v3/6.0f);

return (B3u*M*B3v).getElement(0,0);
}

somepatch.cpp (részlet)



CVector3D CBicubicBSplinePatch::diffFu( const double &u, const double &v)
{

CMatrix< double > dB3u(1,4), B3v(4,1);

double u2=u*u, wu=1.0f-u, wu2=wu*wu;
dB3u.updateElement(0,0,-wu2/2.0f);
dB3u.updateElement(0,1,(-2.0f*wu*u+wu2-1.0f)/2.0f);
dB3u.updateElement(0,2,(-u2+2.0f*wu*u+1.0f)/2.0f);
dB3u.updateElement(0,3,u2/2.0f);

double v2=v*v, v3=v2*v, wv=1.0f-v, wv2=wv*wv, wv3=wv2*wv;
B3v.updateElement(0,0,wv3/6.0f);
B3v.updateElement(1,0,(3*wv2*v+3*wv+1)/6.0f);
B3v.updateElement(2,0,(3*wv*v2+3*v+1)/6.0f);
B3v.updateElement(3,0,v3/6.0f);

return (dB3u*M*B3v).getElement(0,0);
}

CVector3D CBicubicBSplinePatch::diffFv( const double &u, const double &v)
{

CMatrix< double > B3u(1,4), dB3v(4,1);

double u2=u*u, u3=u2*u, wu =1.0f-u, wu2=wu*wu,wu3=wu2*wu;
B3u.updateElement(0,0,wu3/6.0f);
B3u.updateElement(0,1,(3.0f*wu2*u+3.0f*wu+1.0f)/6.0f);
B3u.updateElement(0,2,(3.0f*wu*u2+3.0f*u+1.0f)/6.0f);
B3u.updateElement(0,3,u3/6.0f);

double v2=v*v, wv=1.0f-v, wv2=wv*wv;
dB3v.updateElement(0,0,-wv2/2.0f);
dB3v.updateElement(1,0,(-2.0f*wv*v+wv2-1.0f)/2.0f);
dB3v.updateElement(2,0,(-v2+2.0f*wv*v+1.0f)/2.0f);
dB3v.updateElement(3,0,v2/2.0f);

return (B3u*M*dB3v).getElement(0,0);
}

somepatch.cpp (részlet, folytatás)



somepatch.cpp (részlet, folytatás)

CMesh3D CBicubicPatch::generateSurface( const unsigned int &m, const unsigned int &n)
{

CMesh3D result(m*n);
double du=1.0f/m,dv=1.0f/n;
double u[4],v[4];
int act=0;
for ( unsigned int i=0;i<m;i++)
{

u[0]=u[3]=i*du;
u[1]=u[2]=u[0]+du;
for (unsigned int j=0;j<n;j++)
{

v[0]=v[1]=j*dv;
v[2]=v[3]=v[0]+dv;
for ( unsigned int k=0;k<4;k++)
{

result.updateCorner(act,k,F(u[k],v[k]));
result.updateNormal(act,k,diffFu(u[k],v[k])%diffFv(u[k],v[k]));

}
act++;

}
}
return result;

}


