FILLING OF POLYGONS

Polygon: A closed list of points
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To highlight all pixel inside the polygon

SCAN LINE POLYGON FILL ALGO

· Scan the whole screen row by row





· At each row decide pixels to be on

THE TECHNIQUE

· From one row of pixels to next one

· Either a line segment starts or ends

· Spans to be highlighted remain same 

· (changing at ends by amount proportional to line slopes)

Therefore row to row keep track of 

· slopes and 

· end (& start) of line segments.

THE DATA STRUCTURES

1. At each scan-line set of edges starting at that row - “event list” 

· For each scan-line, a separate event queue (SORTED EDGE TABLE)

2. Slopes of line-segments (edges) cutting a particular row of pixels (scan line) - “ACTIVE EDGE LIST”.

· As we move from one scan line to next, A.E.L is modified.

· AEL ALSO KEEPS NUM. OF SCAN LINES LEFT FOR AN EDGE (leftlines)

· LIST OF (x, leftlines, pointer_to_next)

THE ALGO

Given: A polygon as a list of points



S1.
Bucket-Sort the vertices (events) as per the y-Coordinate


For each y-coordinate store the events occurring at that row in an array (SET) --- PREPROCESSING

S2:
For each scan-line i


S2-1  Examine SET [i] & add edges to AEL


S2-2
For each edge already in the AEL 

Update the X-coordinate (as per the slope of the edge)

Update “leftlines” 

If edge ends drop from AEL.


[AEL keeps edges sorted by X-coordinate]

S2-3:
Display alternate pairs of X-coordinate as dark and bright

Repeat S2 & S3 for each scanline
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