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Clipping
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2D Line-Segment Clipping
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Cohen-Sutherland Algorithm
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Cohen-Sutherland Algorithm
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Pipeline Clipping of Line Segments
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Pipeline Clipping of Polygons
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Cohen-Sutherland Algorithm in 3D

Liang-Barsky Algorithm in 3D
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Line Scan-Conversion

A3 (line segment)
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Line Scan-Conversion
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void LineDraw(int x1, int y1, int x2, int y2)

{ *x2,32)
float'y, m;
int dx, dy;
dx =x2-x1; Ay
dy =y2-vyl; (Xl,y?
m=dy / dx;
for (x = x1; x <= x2; x++) { x
y =m*(x-x1) +yl;
DrawPixel(x, round(y)); AX

}
} _

DDA (Digital Differential Analyzer)

void LineDraw(int x1, int y1, int x2, int y2)
{ (x2,y2)
float m, y;
int dx, dy;
dx=x2-x1;
dy =y2-y1;
m=dy / dx; (xLyl)
y=vyL =
for (int x = x1; x <= x2; x++) {
y t=m;
DrawPixel(x, round(y)); = Ay = MAX
} = Ay=m (7HA Z718 )

y2-yl_Ay
x2—-x1 AX

y =mx+h where m=

}

DDA (Digital Differential Analyzer)
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Xx=6 (6,1.98) 6 2)




DDA (Digital Differential Analyzer)

Bresenham’s Line Algorithm
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Bresenham’s Line Algorithm

Bresenham’s Line Algorithm

o 3t4 A=(x1, yl)°l2} st 514 B, Co] T4 M9 FxE =
(x1 +1,y1 +1)°] 5= dl, o] 2 Foll th < Suw

dy
y=mx+h,m:& F(X, y):F(x1+1,y1+;J
—ﬂx+h
Y= =2(x1+1)dy - 2(y1+ de+2hdx

ydx = xdy + hdx
0 = xdy — ydx + hdx
F(x,y) = 2xdy — 2ydx + 2hdx

= 2x1dy — 2yldx + 2hdx + 2dy — dx
=F (x4, y1) + 2dy — dx

F(x1, y1) = 2xddy — 2yldx + 2hdx =0
F(x,y)=2dy—dx

F(va)ZZdy—dX
if (F(x,y)<0) select E /&% 3t dE

else  select NE [/ EEZ 3 AW

o A (dec1510n variable) F(x, y)°ll <] 3l
HJAA obef A & A
o WOk B, y) < 001 2h¥l, 24 o] A 9lo] G5t mebA] B B aE
Qe
» WOFE(x, y) > 00l 8, 5% g4 E A
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Bresenham’s Line Algorithm

Bresenham’s Line Algorithm

void MidpointLineDraw (int x1, int y1, int x2, int y2)

o A -_T’—E%Qﬂ N 3FA] FHREE (x, y)ehaL shar 7Hof { 0<m<1
T sparp AE s Qe T L] T A= (x+ 1, int dx, dy, incrE, incrNE, D, x, y=y1;
v, B Bl A8 H Tk e thAe] 24 9% it Ay Ine, Io et D% y=y1;
(x+1,y+1)o] At} D = 2*dy - dx; /] ARS8}
o tS BA o] AW 9l 3 BA| o] AAWGe] 2fo]= incrE = 2*dy; /] &% st AEA] FIHE
E}EJ‘L]- o] 7?]')3_ o] dgmse] atol incrNE = 2*dy - 2*dx; /] 5% 34 QYA S
= E = for (x=x1; x <= x2; x++) {
incrE = F(x+1,y)—F(x,Y) if (D <=0) { /] ARARFTL S 5534 A
= (2(x+1)dy — 2ydx + 2hdx ) (2xdy — 2 ydx + 2hdx) \ D +=incrE; /] BT ST
=2y else { /] ARG Fr RS bk Y
. D+=1 NE,- Z_;_]XJEE/‘.%;7
incrNE = F(x+1, y+1) - F(x,y) y++; e % E?%O §‘;ﬁ:‘:‘ %%5—?
= (2(x+1)dy —2(y +1)dx + 2hdx)— (2xdy — 2 ydx + 2hdx )
= 2dy —2dx DrawPixel (x, y); // kA 18] 7]
}
}
Bresenham’s Line Algorithm Bresenham’s Line Algorithm
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u x9yE vH A AR 0.0 D>0
o yBFOR ST TIUA, xgks AT (0, 0)
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= Ax =0 (vertical line) yl<y2 yl<y2 @, 1)
= | Ax| = | Ay]| (diagonal lines) e <m<-l|l1<m<eo
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1 < m < 0 < m < 1
x (6,4)
x2<x1 x1<x2
0<m=<1 1=m=0
y2<yl y2<yl
1<m< oo -0 <m<-1




Bresenham’s Line Algorithm
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Polygon Scan-Conversion
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Flood Fill

o = A-$-71 (flood fill)
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void flood_fill(int x, int y) { // T2 U5 2714 (x, y)ol A A=
if(read_pixel(x,y)= = WHITE) { // & A = Al o] 8} 7 A (white)©] A
write_pixel(x,y,BLACK);  // #5714 (black) o= 2 3}

flood_fill(x+1, y); /] LEZFZO R UHE
flood_fill(x-1, y); /] 9Fo 7 =
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flood_fill(x, y-1); /] 2 ks
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Scan Line Fill
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Aliasing
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