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I Bikubikus fellleti foltok altalaban

Matrix alak:

F:[01]x[01] - R®

fo(v)
() fU) f) f Llv)
F(U’V)—[ o(u) 1(“) 2(“) 3(“)]'M ) f (V)
2
f2(v)
ahol:
3
° fo, fl, f2, f3 2[0,1]—) R dn. sdlyfiiggvények (harmadfokd polinomok), azaz fi(t)=1, Vte [011]
i=0
I00 |01 I02 I03
oM = :m :n :H :13 :[IH(XH’yH’ZHHkEOLZSE|M4A(R3) a rendelkezésiinkre 4116 informaciék (kontrollpontok, érintOk,
Iz |: |z |: twist-vektorok, stb.) vektormatrixa

Komponensfiiggvényekre lebontva:

x(u,v)=

y(u,V)=kZ:
>




I Bikubikus fellleti foltok altalaban (folytatas)

Parcidlis derivaltak egy adott pontban:
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Normdlis egy adott pontban:
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I Példak: Coons-Hermite
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| Peldak: B-spline
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matrix.h

template <class CElement>
class CMatrix

{

private:

public:

friend CMatrix<CVector3D> operator *
friend CMatrix<CVector3D> operator *

unsigned int row, column;
CElement **e;

CMatrix (unsigned row=4,unsigned column=4) ;

CMatrix (const CMatrix<CElements> &M) ;

CMatrix<CElement>&
CMatrix<CElement>
CMatrix<CElement>
CMatrix<double>

operator
operator
operator
operator

const
const
const
const

(
(
(
(

(const CMatrix<double> &R,
(const CMatrix<CVector3D> &V,

CMatrix<CElement> &M)
CMatrix<CElement> &M) ;
CMatrix<CElement> &M)
CMatrix<CElement> &M)

void updateElement (const unsigned int &iRow, const unsigned int &iColumn,

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

unsigned int getColumn ()

~CMatrix() ;

const;

const CMatrix<CVector3D> &V) ;
const CMatrix<double> &R) ;

const CElement &element) ;

const;



somepatch.h

#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.cpp (reszlet)

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

{

CMatrix < double > B3u(l,4), B3v(4,1);
double u2=u*u, u3=u2*u, wu =1.0f-u, wu2=wu*wu,wu3d=wu2*wu;

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

B3u.updateElement
B3u.updateElement
B3u.updateElement
B3u.updateElement

7

e = =

double v2=v*v,v3=v2*v, wv=1l.0f-v, wv2=wv*wv, wv3=wv2*wv;

,0,wv3/6.0f) ;

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

B3v.updateElement
B3v.updateElement
B3v.updateElement

, (3.0f*vw*t2+3.0f*v+1.0f) /6.0f) ;
,v3/6.0f) ;
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return (B3u*M*B3v).getElement (0,0) ;



somepatch.cpp (részlet, folytatas)

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

{

CMatrix< double > dB3u(l,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)

I

I

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

B3v.updateElement (1,0, (3*wv2*v+3*wv+l) /6. Of)
B3v.updateElement (2 (3*wv*v2+3*v+1 /6.0f)
B3v.updateE1ement(3 0, v3/6 0f)

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

}

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

{

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

double u2=u*u, u3=u2*u, wu =1.0f—u, wu2=wu*wu, wuld=wu2*wu;
B3u.updateElement (0, O wu3/6.0f)

B3u.updateElement (0,1, (3. Of*wu2*u+3 0f*wu+1.0f) /6.0f)
B3u.updateElement (0,2, (3.0f*wu*u2+3.0f*u+1.0£f) /6.0f)
B3u.updateE1ement(O 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. Of*wv*v+1.0f)/2.0f)
dB3v.updateE1ement(3 0 v2/2.0f)

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



somepatch.cpp (részlet, folytatas)

CMesh3D CBicubicPatch: :generateSurface( const unsigned int &m,

{

const unsigned int &n)

CMesh3D result (m*n) ;

double du=1.0f/m,dv=1.0£f/n;
double ul4],vI[4];

int act=0;

for ( unsigned int i=0;i<m;i++)

{
ul[0]=u[3]=i*du;
ull]l=ul2]=ul0]+du;
for (unsigned int j=0;j<n;j++)
{
v[0]=v[1l]=]*dv;
v[2]=vI[3]=v[0]+dv;
for ( unsigned int k=0;k<4;k++)
{
result.updateCorner (act,k,F(ulkl,vIkl));
result.updateNormal (act,k,diffFu(ulk],v[k])%diffFv(ulk],vIik]l));
}
act++;
}
}

return result;



