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On Three-Dimensional Continuous Graphic Transformations
—— Calculation and Implementation

CHEN Guo-hua

(E-Commerce Group, Computer Science Department Guangdong Normal Polytechnic, Guangzhow 510063 )

Abstract [n this paper, we briefly classified the several major cantinuous graphic transformations current in use in
the area of computer graphics. Long till now. many graphics organizations or companies have their own unique
graphics transformation methods. It seems they do not care for the goodness of other people’s implementing
methods. But in fact. many of their methods are similar in a sense. So, it is valuable to classify these various
different graphics transformations into several major categories and make each one know what category his methad
belongs 7o and what goodness the other transformarion category has, Besides, we had proposed a new solution to
the application of implied matrix method, a most important continuous graphic transformation method. in the
construction of graphics objects. In the concrete, we have salved the following problems: For a giving point . let
it rotate an angle @) round the spindle R, and reaches point P, then P, in turn rotate an angle 6, round the spindle
R. and reaches point ;. Can we combine these two retations? In other words. Can we ger a spindle R; and an
angle &, so that P just rotate the angle & round R; and it will reach P;, the resolution to this problem result in a
suftware's generation which is much like the famous 3D Max.
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typedef float Matx[4][4]
BEREETHFENAREIAMFACH—TE
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void Translate3f{float T,, float T,, float T,
Matx M)/« AR X FEEHT.. Y TEATH
T, W ZHEWEHT. EREM =/

void Scaledf(float S, float S, float S,y Marx
MO« A X FEER S Y HRERS,
Z FGEH S, BUERE M« /

void Rotate3f({loat »,, {loat v,, float v, {loat
g. Matx M)/ » =8 (v, v, v) FREE BN
HEEMx/
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void glTranslatedf (float 7., float T,. float
T/« FEEG X HEFEB T B/Y FEPHT, i
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void glScale3f{float S, float §,, float 5.)
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void glRotate3l ({loat v,, float o, float v,
float 8)/ « P (v, v v) I FERE 6 IO S
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remplate Lclass T)

class MarrixTemplate

private;

int numRows

int numColumns:

VecrorTemplaie (T * elements;

public

MatrixTemplate T} & translate (VeetarTemplate

(T

MatrixTemplate { T} &. scale (Vector Template < T}

&l

Matrix Template ()& translate (float .float )¢

MatrixTemplate (T )& scale ({loat ,float )

MatrixTemplate (T & rotate {floa1);

MatrixTemplate ¢ T) & translate (float. float.

float) s

Matrix Template { T > scale (float s [loat Jfloar) ;

MatrixTemplate { T) &. rotate (float. float . float.

float)s
}
typedef MatrixTemplate (float) Matrix:
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si=—jri=k
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g=1{(s,¥)
Ha s=cos(8/2), v=u»sin(4/2), 0 P=(0,p)#
P.=0.p) . BEMTXER
Pi=qg-P-q"
Hf g "=, —).
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MHEHEBHE ¢ =(s.m).
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double s, sl s2. theta, thetal., thata2:

s+ cos(theta/2);

s]l=cos(thetal/2);

52=0.0;

theta2=0. 0;

VERTEX V=U #sin(thetas/2):

VERTEX VI=Ul #sin(thetal /2):

VERTEX V2=(0.0, 0.0. 0.0);

//calculate starting

s2=s*sl—V* Vi

theta2 =2 « acos(s2);

V2. x=s* V9. xtsl*V,x+Wedge(V, V1).x;

Vo.y=s*V9Ly+sl=V.y - Wedge(V., V1).y;

V2, z=sx V0.2 1351 2 V.2 + Wedge(V, V1).z:

JPHEE Wedge (V.VD) B—1TE V H VL SRR
BA 3

Ve=V2/length(V2);

//calculation end, (theta2.V2) is what we need.
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class CKDglCircle : public CKDglObject

public:
CKDglCircle ();
virtual ~CKDglCircle ()«
CKDglCircle ( LPCOLOR STRUCT
LPVERTEX center, GLdouble radius);
/I —ERANTRETREAN TR
virtual void SetTransX{(Gldouble TrX):
virtual void SetTransY (GLdouble TrY):
virtual void Se1TransZ(GLdouble TrZ):
virtual void SetRotX(GLdouble RrX):
virtual void SetRotY (Gl.double R1Y):
virtual void SetRotZ (GLdouble RiZ3;
virtual void SetRotAng(GLdouble RtAng);
virtual void SetScaleX (GLdouble ScX):
virtual void SetScaleY (GLdouble ScY s
virtual void SetScaleZ(GLdouble SeZ3.
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Gldeuble Get TransX ()
GLdouble Get I'ransY (}:
Gl.double GetTransZ (3
GLdouble GetRotX (35
GLdouble GetRotY ()
GLdauble GetRatZ();
Gldouble GetRotAng():
Gl.double GetScaleX(};
GLdouble GetScaleY ()
GLdouble GetSealeZ ()
GLdouble GetCenterX();
GLdouble GetCenterY ()
GLdouble GetCenterZ():

TR W
virrual vord CaleRotX(double theta);
virtual void CaleRotY (double theta)s
virtual void CaleRotZ(double theta);
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GLdouble InnerProd(VERTEX u.VERTEX v);
VERTEX WedgeProd(VERTEX u, VERTEX v);
VERTEX ScalarProd(double d . VERTEX v}

EEXTHEET
GLdouble TranslateX;

(:Ldouble TranslateY :
GLdouble TranslateZ:
GLdouble RotAngle:
GLdouble RotX
Gl.double RotYs
GLdouble RotZ:
GLdouble ScaleX;
GLdouble ScaleY:
GLdouble ScaleZ:
GLdouble CenterX;
GLdouble CenterY;
Gl.double CenterZ;
void draw (3¢ /B B9 8 8 B IE

protected.

GLdouble m_Radius: / /By 4
L.LPVERTEX m-Center;//[H.L

HTFRBERWR . AILUBEESRPARL
Gt s B . RS TRNT:

voud CKDglCircle; ;draw ()

glPushMatrix ()
glTranslated (TranslateX, TranslateY . TranslateZ );
GLdauble alpha=0. 03
glPushMatrix(};
glTranslated (CenterX »CenterY CemterZ):
glRotated (RarAngle .RotX .RotY .RotZ )
glScaled (ScaleX . ScaleY ScaleZ 1:
gl Translated (-CenterX .-CenterY «-CenterZ ) :
@lBegin(GL LINE LOOP):
while(alpha(2 x P)
{
GLdouble x =m_Center— ix-+
({GLdouble }sin (alpha *
m Rads):
(;Ldouble y=m Center—}y—
( (GLdouble )cos talpha ) #
m-Radius);
siglVertex3d(x vy m_Center—'z ):
alpha— =PI/128;
glFnd O,
glPopMatrix ()
glPopMatrix():
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