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Why Clip?

Why not just transform
all triangles to the screen
and just ignore pixels off
the screen?

e Takes time to rasterize
a triangle

e Very small number of
triangles fall within
the viewing frustum

e QOutput may not go
directly to screen




Outcodes

e Cohen-Sutherland algorithm

« Assign segment endpoints 1001
a bitcode: b;b,b,.b,
by = X < left y=top
b, = x> right
1 9 0001
b2 =y < bottom
b; =y >top y = bottom
0101

1000 1010

0000 0010

0100 0110
X = left X = right



Outcodes

e Cohen-Sutherland algorithm

« Assign segment endpoints 1001 | 1000 1010
a bitcode: bsb,bb, i A
bo = x < |eft y =1top (X1,Y1)
b, = x> right /
0001 0000 0010
b, =y < bottom (X0:Yo)
b; =y >top y=bottom | |

» Let o, = outcode(X,,Yo),

0, = outcode(X,,y,) 0101 | 0100 . 0110



Outcodes

e Cohen-Sutherland algorithm

« Assign segment endpoints 1001 | 1000 1010
a bitcode: bsb,0.0, | I
by = X < left y=1top

b, = x> right /
0001 0000 0010

b, =y < bottom
b; =y >top
e Leto, = outcode(Xy,Y,),
0, = outcode(Xy,Y,)
0y = 0, = 0: segment visible x = left X = right

0101 0100 0110



Outcodes

e Cohen-Sutherland algorithm

e Assign segment endpoints 1001 | 1000 ' 1010
a bitcode: bgb,b,b, i T
by = X < left y=1top
b, = x> right
0001 0010
b, =y < bottom
b; =y >top y=bottom | |
e Leto, = outcode(Xy,Y,), | :
0101 0100 0110

0, = outcode(Xy,Y,)
0y = 0, = 0: segment visible x = left X = right
0y = 0, 0, # 0: segment must be clipped



Outcodes

e Cohen-Sutherland algorithm
 Assign segment endpoints 1001 1000 . 1010
a bitcode: b;b,b,b, = =

by = X < left y=op
b, = x> right
1 g 0001 0000 0010
b, =y < bottom
b, =y > top y = bottom
° I_et OO p— OUtCOde(Xo,yo), _(;]:;)_:_I."" i 0100 i ---.5;]_;__(;

0, = outcode(Xy,Y,)
0y = 0, = 0: segment visible x = left X = right
0y = 0, 0, # 0: segment must be clipped
0y & 0, # 0: segment can be ignored



Outcodes

e Cohen-Sutherland algorithm
« Assign segment endpoints
a bitcode: b;b,b,b,

by = x < left

b, = x> right

b, =y < bottom

b; =y >top
e Leto, = outcode(Xy,Y,),

0, = outcode(Xy,Y,)

0y = 0, = 0: segment visible x = left X = right

0y = 0, 0, # 0: segment must be clipped

0y & 0, # 0: segment can be ignored

0y & 0, = 0: segment might need clipping

1000 E 1010

0001 0000 0010

0101 0100 0110



Outcodes

e Cohen-Sutherland algorithm

« Assign segment endpoints 1001 | 1000 1010
a bitcode: bsb,0.b ./ A
by = x < left y=1op
b, = x> right
0001 0000 0010
b, =y < bottom
b; =y >top y=bottom | |

» Let o, = outcode(X,,Yo),
0, = outcode(X,,y,)

0y = 0, = 0: segment visible x = left X = right
0y = 0, 0, # 0: segment must be clipped

0y & 0, # 0: segment can be ignored

0y & 0, = 0: segment might need clipping

0101 0100 0110



Serial Clipping

0104/ 0100 - 0110

X = left X = right



Serial Clipping

E——
e First clip 0001

0104/ 0100 - 0110

X = left X = right



Serial Clipping

E——
e First clip 0001

* Move (X,,Y,) to (left,...)

0101 0100 0110

X = left X = right



Serial Clipping
E—

e First clip 0001

* Move (X,,Y,) to (left,...)

e Then clip 0010

0101 0100 0110

X = left X = right



Serial Clipping

_—
e First clip 0001

* Move (X,,Y,) to (left,...) 1010

e Thenclipo0lzdo  y=top [ /7 |
e Move (X,,y,) to (right,...

(X1,yq) to (rig ) 0010

0101 0100 0110

X = left X = right



Serial Clipping

.
e First clip 0001

* Move (X,,Y,) to (left,...) 1010
e Thenclipo0lzdo  y=top [ /7 |
* Mo ight,...
Ve ()_(1’)’1) to (right,...) 0010
e Then clip 0100
0101 0100 0110

X = left X = right



Serial Clipping

First clip 0001

Move (X,,Y,) to (left,...)
Then clip 0010

Move (x,,y,) to (right,...)
Then clip 0100

Move (X,,Y,) again, now
to (...,bottom)

0010



Serial Clipping

* First clip 0001

* Move (X,,Y,) to (left,...)
e Then clip 0010

* Move (x,y;) to (right,...)
e Then clip 0100

* Move (X,,Y,) again, now
to (...,bottom)

e Finally clip 1000

0010



Serial Clipping

* First clip 0001

* Move (X,,Y,) to (left,...)
e Then clip 0010

* Move (x,y;) to (right,...)
e Then clip 0100

* Move (X,,Y,) again, now
to (...,bottom)

e Finally clip 1000

* Move (X,y,) again, now
to (...,top)

1000

0100

0010
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