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Outline

« Polygons
« Filled polygons
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Polygon: p4,0,,0304Ps

P1

Ps P>
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POlygon: P1:P3:P5:P2,P4

Polygon: Scan Conversion

Polygon(p,, .. P,)
For i=1 to n-1
DrawLine(p;p;..)
DrawlLine(p,, p,)
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P1
Pe P2 Order
Matters
Pa P3
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Outline

 Polygons
* Filled polygons
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Filled Polygon
Which pixels should be on?
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Filled Polygon
Which pixels should be on?
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Here we get the same size!
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Center Claims
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Tie Breaker 1: Entering Owns
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TieBreaker 2. Up wins
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Scan Line Algorithm

Exercise
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Odd-Even Test

’ Odd=in

Even = out
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Scan Line Algorithm
How to implement efficiently?

1. Compute

] intersections

D
D

a

2. Order by x-

/ o coordinate

I 3. Useodd-even

test to turn on

L pixels
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1. Compute
o intersections
Pre . N 2. Order by x-
/ -« coordinate
r 3. Useodd-even
/ = gla)s(;tg turn on
A
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Odd-Even Test
May not be what
you'relooking for ...
but it'seasy to
implement
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Key ideas

 Let Sbethe set of line segmentsthat
intersect scan linei. The set of linesthat
intersect scanlinei+lis:
S+new-done
» Supposethat line L=(m,b) intersects scan
linei at (x,i). If L intersectsscanlinei+1it
does so at:
(x+1/m,i+1)
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Data Structures

» EdgeTable
* Active Edge Table
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Edge Table (ET)
Yval |Lines
6
5
4
3 -~ Line Segments
2 “beginning” at scan
1 line3
0

Example: Edge Table

Example: Edge Table

Yval Lines
6 -
5 -
4 L,L,
3 L,
2 -
1 L{L,}— Record with
0 - infoabout L ,
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Yval Lines
6 1
5 /T F 3
4 L,L, /Y O,
3 . B
2 |- /I L]
1 LoL, [
0 R ©0)
Active Edge Table (AET)
List of the Line segments
intersecting current scan
line

Example: Active Edge Table

1
Lol / - .
VRS mL
[a}
g
Record with
infoaboutL, — — / L]
P
(0,0)
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Scan Line Algorithm

Build ET

Yval=-1

Initialize AET=j

Repeat until ET and AET are empty:
Yval ++

Update info on line segments

Add ET[Yval] to AET

Remove lines from AET that are “done”
Sort lines in AET by Xx-intercept at y=Yval
Choose pixels based on odd-even test

Scan Line Algorithm

Build ET

Yval=-1

Initialize AET=j

Repeat until ET and AET are empty:
Yval ++
Update info on line segments
Add ET[Yval] to AET

Remowve lines from AET that are “done”
Sort lines in AET by x-intercept at y=Yval
Choose pixels based on odd-even test
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Line Record
Field 1: ymax
-
line |ymax / E 3
L, |7 Vil e
L, |3 -
L, |7 /1l 1
L, |6 I
L, |6 00
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Scan Line Algorithm

Build ET

Yval=-1

Initialize AET=]

Repeat until ET and AET are empty:
Yval ++
Update info on line segments
Add ET[Yvall to AET

Remove lines from AET when Yv@max
Sort lines in AET by Xx-intercept at y=Yval
Choose pixels based on odd-even test
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Scan Line Algorithm

Build ET
Yval=-1
Initialize AET=j
Repeat until ET and AET are empty:
Yval ++
Update info on line segments
Add ET[Yval] to AET
Remove lines from AET when Yval=ymax

Sort lines in AET by x-intercept at
y=Yval

Choose pixels based on odd-even test
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Line Record: CurrentYval=2

Field2. Xva
1
line xval / -4 3
L, |43 /[ Y U4
L, |72 -
d
7
1T
(0,0

9/11/00 CS-155 Graphics 30




Scan Line Algorithm

Build ET

Yval=-1

Initialize AET=j

Repeat until ET and AET are empty:
Yval ++

Update info on line segments

Add ET[Yval] to AET

Remove lines from AET when Yval=ymax

Sort lines in AET by x-intercept at
y=Yval

Choose pixels based on odd-even test
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Line Record: CurrentYva=2

Field3. 1/m

line xval 1/m B

INY
w

L, [1 [ /[ H Ha

L, |1 |52 L

/
— T T

(0,0)
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Line Record: CurrentYval=2

Field3. 1/m
1
line xval 1/m / - 3
L, |43 |u3 [/ TH I
L, |72 |52 B
A L4
(0,0)
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Scan Line Algorithm

Build ET

Yval=-1

Initialize AET=j

Repeat until ET and AET are empty:
Yval ++
Increment xval by 1/m for each line

in AET

Add ET[Yval] to AET
Remove lines from AET when Yval=ymax
Sort lines in AET by x-intercept at y=Yval
Choose pixels based on odd-even test
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Scan Line Algorithm

Build ET

Yval=-1

Initialize AET=j

Repeat until ET and AET are empty:
Yval ++
Increment xval by 1/m for each line in AET
Add ET[Yval] to AET
Remove lines from AET when Yval=ymax
Sort lines in AET by x-intercept at y=Yval

Choose pixels based on odd-even test
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Initialize Line Records

line |ymax |x 1/m

Lo 1/3

Ly 5/2 L/ L1 L4

Ly 3/2

/
=

A
o of N w[ ~
o w|[ w| [+
o
\

L

(0,0)
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Initialize Edge Table

Initialize Active Edge Table

Yval Lines
6 Z 1
5 - / - 3
4 L®L, /Y
3 L, -
2| /I L]
1 L®L, LA
0 - (0,0)
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Yval=0
) N
J ViRE 2
Vils 1
L~
Z_ L]
— |00
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Yval=2
(sorted) AET
linelymax |x 1/m o
/T _Fs
Lo |7 4/3 113 L/ P L
iz {72 |52 ° ]
Turnon (i,2) / /L/1
where 4/3£ i<7/2 =
(0,0)
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j /I H
L/ A
/I L]
4
0,0
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Yva=1
(sorted) AET
line |ymax [x |Um /
-2
Ly, |7 1|13 M »%
L (3 [1]52 °
Turnon (i,1) L B
where: 1£i<1 A
0,0
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Yval=3
(sorted) AET
li 1)
en ymax |x m / -
Lo|7 5/3 |1/3 L/ 1
L:|6 6 0 —_
Turnon (i,3) L /L/1
where 5/3£ <6
0,0
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Yval=5
(sorted) AET
lin lymax |x Um
e
L7 |73 |vs / - —
L. (7 3 |0 LA
L:|6 9/2 3/2 /
L.[6 6 |0 y- B
Turnon (i,5) where 75>
7/3 £i<3and 9/2£i<6
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Yval=6

(sorted) AET

"
e

9/11/00

/
=

0,0
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(sorted) AET
lin [ymax |x Um 1
e / - 3
Lo(7 2 13 L/ »” t;
L (7 3 |0 s

|

L: (6 3 (32 /
L6 6 |0 Y- B
Turnon (i,4) where 2 5oy
£i<3or 3£i<6
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Yval=6

(sorted) AET
lin lymax |x Um I D
= / » A
L{7 [e3]us 7TH i
L. |7 3 |0 0

L~
Turnon (i,6) where L /L/1
8/3£i<3
(0,0
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Claims

» AET aways contains an even number of
lines

 Theagorithm implementsthe correct tie-
breaking rules
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