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Determine portion of line inside axis-ligned
parallelpiped (viewing frustum in NDC,

Simple extension to the 2D algorithms

Y=Y min

@ Wiallgang Heidrich

6c(p1)=0010 1010 | 1000 | 1001

OC(p2)=0000

opl
OC(p3)=1001

0010 0000 0001
op2
0110 0100 0101

X=X in X=X,

ide window, thus line segment
(trivial accept)
(OC(p1) & OC(p2))!=0
There is (at least) one boundary for which both

points are outside (same flag set in both
outcodes)

Thus line segment completely outside window
(trivial rejetg‘j’
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window

X=X omin X=X

Y=Y min
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- (x, = x,,) = (%, = x,,;,) pl
WEC, (x,)

T WEC, (x,) - WEC, (x,) x=x,

WECL(P): x"xm‘;v
- WECk(p)=x,,.x
- WEC4(p)=y,,
- WECHD)=y,,»

Negative if

outside!
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Handle trivial accept and reject

al= 0; // line parameter for first point
a2= 1; // line parameter for second point
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p

if( OC(pl) & LEFT FLAG) {
o= WEC, (p1)/(WEC, (pl) - WEC, (p2));

al=max(al, a);

Similarly clip p1 against other edges

Start configuration

After clipping to left

After clipping to top
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OC(p2 .
o= WEC, (p2)/(WEC, (pl) - WEC, (p2));
02=min(a2, o );

Similarly clip p1 against other edges
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Start configuration

After clipping p1 After clipping p2

no output;
else
output line from pl+al(p2-pl) to pl+a2(p2-pl)
} // end of algorithm
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p1 < top 17 pl ' top

left

Start configuration After clipping p1 After clipping p2
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—  OpenGL: x,,,=V,u= -1, Xpu=Var= 1
Boundary lines become boundary planes
—  But outcodes and WECs still work the same way
— Additional front and back clipping plane
% z,,=0,z,,=1in OpenGL
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—  Extensions for non-convex or general polygons

3D: clip polygon against parallelpiped

Scan con\}ért for full Mﬁdom
pixels

|

and discard hidden
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Holes and self-intersection
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Hidrich

p[i] inside: 2 c

pli]
Output: p[i]

Output: p, p[i]

1 p
output p[i;
else {
p= intersect( p[i-1], p[i], edge );
output p, p[il;
i

}else...
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p= i-1], p[I], edge ):
output p;
}
} // end of algorithm
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pli]

Output: p

pli-1]

Output:nothing
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edge coordinates
Similar to Cohen/Sutherland algorithm for line
clipping

© Wollgang Heidrich

ns

s Great for hardware (pipelining)
—  All vertices required in memory at the same time
= Not so good, but unavoidable

= Another reason for using triangles only in
hardware rendering
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Arl e 0 ith
subject and as polygon
Vatti '92:

—  Selfintersection allowed as well

.. many more
— Improved handling of degenerate cases

—  But not often used in practice due to high
complexity
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Fragment Processing
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*  Scan Conversion
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