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Implicit representation of line:

`(Q) = (Q� P ) � ~n

� P is a point on the line.

� ~n is a vector perpendicular to the line.

� `(Q) gives us the signed distance from any point Q to the line.

� The sign of `(Q) tells us if Q is on the left or right of the line, relative to the direction

of ~n.

� If `(Q) is zero, then Q is on the line.

� Use same form for the implicit representation of a halfspace.

Q

P

n

The University of Texas at Austin 4
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Clipping a line segment to a halfspace: There are three cases:

� The line segment is entirely inside.

� The line segment is entirely outside.

� The line segment is partially inside and partially outside.
P

n

The University of Texas at Austin 6
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Do the hard stu� only if we have to: If line segment partially inside and partially outside,

need to clip it:

� Represent the segment from P0 to P1 in parametric form:

P (t) = (1� t)P0 + tP1 = P0 + t(P1 � P0)

� When t = 0; P (t) = P0. When t = 1; P (t) = P1.

� We now have the following:

n

P

P

1P

0

P(t)=(1-t)P0+tP1
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Case 1
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Case 2: Polygon edge crosses window edge going out

� Intersection point i is next vertex of resulting polygon

� i! wj and j + 1! j

inside outside

Case 2

p
s

(output)
i
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Case 3: Polygon edge is entirely outside the window edge

� No output

inside outside

Case 3

p

s

(no output)

The University of Texas at Austin 21



Department of Computer Sciences CS384G { Spring 2004

Case 4: Polygon edge crosses window edge going in

� Intersection point i and p are next two vertices of resulting polygon

� i! wj and p! wj+1 and j + 2! j

inside outside

(output 2)

Case 4

(output 1)
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i
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