From Vertices to Fragments
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2D Line-Segment Clipping
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2D Line-Segment Clipping
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Cohen-Sutherland Algorithm
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Liang-Barsky Algorithm Liang-Barsky Algorithm
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Liang-Barsky Algorithm Polygon Clipping
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Pipeline Clipping of Line Segments
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Cohen-Sutherland Algorithm in 3D

o 3XANME HHOAMS A EHO| ot HA 52t
(bounding volume)Of| Cisto] E2|L
o Cohen-Sutherland 22|¥ Y12|&

. E_Elm _,_7|.0." [Ho|. 4|:||E 9|—|H=I§E 6H|E Q|.A_I- Izlgi
CHM|S D 2KFRI0| A0t ZHo| A AtSt

Liang-Barsky Algorithm

m in 3D

o Liang-Barsky 22|% ¢n2|F
n MEO| 3XIE Of7 = '<'>|'_=|
P(@)=(1-a)P, +aP,, 0<a <
X(a) =(1-a)X +oax,

y(@)=(1-a)y, +ay,

ifz>z (a)=(1-a)z,+az,
b :{O otherwise gy, O,
) ﬂ%% : ,m%l(J - J.L4D=| (POI n)o| —'—MOE—'T'-E-I Och-)rE
p, = 17 < oy N P(a)=(1-a)P +aP.
* |0 otherwise ]0]% Lo (@)=(1-a)P +aP,
ol T 00, n-(P(a)-P,)=0
QQ]OI __110‘.)'3% | .‘0.
Sy _n-(R-P)
n'(Pz - Pl)
Rasterization Rasterization

o 2 AE 3} (rasterization)/27H B2t (scan conversion)
o THUBEO|A CHEO| ®AI0| 0|2 TP Ol OFX|S} £
- EXE EHGLI| S5) O B4 wrE A

e
s A3 7FAR IO (hormalized device coordinates)di| A E
(viewport) 29| A4t
o SQEZIEE tHIEERE HES 408 7|ERR
MES SIHZEIEE #HEl
WEHE otHEAERE Het
oref IO A, B, C2E2 S2{MQl RN O™ 2pAE Elof
S8 ABCE TS E BEE £ UETR
»
A A}
pe o]

o M%=(float) ZtEE "
- [[Hg'— Ht=22l0| TLQ
= 0|2 ,M™O| HEE IHET (195 14) > 34 (2, )2 HEtE

5 <= x < 25)0|1 (05 <=y < 1.5

m P 7474I’“1 L& (1.
HEE2 2, V2 AratEl

(int) ;IHE 2 H3!




Line Scan-Conversion
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DDA (Digital Differential Analyzer)
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DDA (Digital Differential Analyzer)
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DDA (Digital Differential Analyzer)

Bresenham’s Line Algorithm
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Bresenham’s Line Algorithm
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Bresenham’s Line Algorithm

Bresenham’s Line Algorithm

a

+o+|-4

el A= opao| ZHHE (
ot B[ QICHE, Tt T
ota7h HEHE[QICHEHE Ot B
tAlo| 2 Hpef o EHA 2] 2F
ZO[ A4t

incrE = F(x+1,y)—F(X,y)

= (2(x +1)dy —2ydx + 2hdx)— (2xdy — 2 ydx + 2hdx)
=2dy

ol ofnre
goolo Hr 4R

l_T—Irl'l -||';|

= A ?IXl=

O
[

M
e iy

incrNE = F(x+1,y+1)=F(x,y)

(x, y)2tD 8t grof
A HAXE= (x+1,y)

(x+1, y+1)

y8140| 10|

= (2(x+1)dy — 2(y +1)dx + 2hdx) — (2xdy — 2 ydx + 2hdx)

=2dy —2dx

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

{
int dx, dy, incrE, incrNE, D, x, y=y1;
dx = x2 - x1; dy = y2 - y1;

0<m<1

D = 2*dy - dx; /) B8HS A4S 7|3
incrE = 2*dy; /] &5 A HEIA SOHE
incrNE = 2*dy - 2*dx; /] S5 ot MEH
for (x=x1; x <= x2; x++) {
if (D <=0){ /) B8
D +=incrE; / B8Hs St
}
else { /) BEHI L= 5
D += incrNE; // B-Hs St
y++ // ttE e 88F
1
DrawPixel (x, y); /) Bt 2|7

}
}

Bresenham’s Line Algorithm
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Bresenham’s Line Algorithm
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Aliasing
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