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Vorlesung vom 28.04.2014.:
Kapitel 3:
2D-Grundlagen



Punkt, Punkt, Komma, Strich, ...

... fertig ist das Mondgesicht !



Koordinatensysteme
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Punkt + Vektor




setPixel(int X, Int y)

setPixel(3,4);

setPixel ((int) (x+0.5), (int)(y+0.5));



Linie

Y2 — Y1



Parametrisierte Gradengleichung
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VectorLine

int x1,yl,x2,y2,x,y,dx,dy;
double r, step;

y2-yl;
X2-x1;

dy
dx

step = 1.0/Math.sqrt(dx*dx+dy*dy);
for (r=0.0; r <= 1; r=r+step) {

X = (Iint) (x1+r*dx+0.5);

y = (int)(yl+r*dy+0.5);

setPixel (X,y);
}




Gradengleichung als Funktion
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StraightLine

von links nach rechts

s = (double)(y2-yl)/(double)(x2-x1);

c = (double)(x2*yl-x1*y2)/(double)(x2-x1);

for (x=x1; x <= x2; x++) {
y = (Int)(s*x+c+0.5);
setPixel(X,y);
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Oktanden
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Bresenham
Steigung s=4y/ Ax =3/10=0.3

Fehler error = VYo, — Yreal
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12



BresenhamLine, die 1.

dy = y2-yl; dx = x2-x1;
s = (double)dy/(double)dx;
error = 0.0;

X = X1;

y = yl;

while (X <= x2){
setPixel(X,y);
X++:

error = error + s;
iIT (error > 0.5) {
y++;
error = error — 1.0;
¥
¥
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BresenhamLine

alle 8 Oktanden durch Fallunterscheidung abhandein:
~cq/2014/skript/Sources/drawBresenhamLine.jav.htmi

Java-Applet:
~cq/2014/skript/Applets/2D-basic/App.html
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Antialiasing
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Antialiasing in Adobe Photoshop

apc
apc
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Polygon

konkav

konvex
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Punkt versus Gerade
T 2 7T — 2 e
(3)=(3)(523) womw
X= 2+ 5r /P2(7,5)
y= 3+2r
2X = 4 + 10r

5y = 15 + 10r P.(2,3)
S5y - 2x = 11
oy —2x-11= O
F(Xx,y) = O falls P auf der Geraden
> 0O falls P links von der Geraden
< O falls P rechts von der Geraden

<



Konvexitatstest nach Paul Bourke

konvex, falls fur alle P(x,y)
kein Vorzeichenwechsel bei F(x,y)
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Kreis um (0,0), parametrisiert

r =17 -cos(a)

y =7 - sin(a)

Uu=2-m-7

_ 2T
step = 53— =
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TriCalcCircle

double step = 1.0/(double r);
double winkel;

for (winkel 0.0;
winkel < 2*Math.Pl;
winkel winkel+step){

setPixel((int) r*Math.cos(winkel)+0.5,
(int) r*Math.sin(winkel)+0.5);

21



Punkt versus Kreis

/

X2 +y2 = r2
FOXYy) = X2 +y2—r?

F(X,y) = O far (x,y) auf dem Kreis
< O fur (X,y) innerhalb des Kreises
> O fur (X,y) aul3erhalb des Kreises

22



Kreis im 2. Oktanden
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Entscheidungsvariable 4

A = F(x+1,y-Y2)
A< 0= Mliegtinnerhalo = wahle (x+1,y)

A>0 = M liegt aulB3erhalb = wahle (x+1,y-1)
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Berechnung von 4

A = F(x+1,y-%2) = (x+1)2+(y-Y2)2-r?

A<O0O=
A' = F(X+2,y-%2) = (X+2)?+(y-Y2)?%-r? =
A+2X+3
A>0=
A' = F(x+2,y-3/2) = (x+2)2+(y-3/2)2-r2 =
A+2X-2y+5

Startwert A = F(1,r-2) = 12+(r-%2)% —r? =
5/4-r
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BresenhamCircle, die 1.

x = 0;
y =r;
delta = 5.0/4.0 - r;
while (y >= x) {
setPixel(X,y);
iIT (delta < 0.0) {
delta = delta + 2*x + 3.0;
X++
else {
delta = delta + 2*x - 2*y + 5.0;
X++
Y--,
+
+
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Oktanden-Symmetrie

('X’y) (X!y)

('y,X) (y,X)

(-Y,-X) (Y,-X)

x) ()
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BresenhamCircle, die 3.

while (y>=x){

setPixel(+y,
setPixel (+y
setPixel (+x
setPixel (-x
setPixel(-y
setPixel(-y,
setPixel (-x

y--:}

}

x=0; y=r; d=1-

r,

X=3; dx=3; dxy=-2*r+5;

setPixel (+x,+y);
+X) ;
9 =
F
F
,=X);

+X) ;

1Y) ;

IT (d<O0) {d=d+dx; dx=dx+2; dxy=dxy+2; X++;}
else {d=d+dxy; dx=dx+2; dxy=dxy+4; X++;

Source: —cg/2014/skript/Sources/drawBresenhamcCircle.jav

Java-Applet: —cqg/2014/skript/Applets/2D-basic/App.html
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92 + 25y% = 225

_ [225—9a2
Y= \/ 25
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