
CS 418: Interactive Computer Graphics                                              Fall 2016 
In-class Worksheet 8 
 
Clipping    

 
1.   Cohen-Sutherland 

Suppose the view volume is: xmin=-1,  xmax=1,  ymin=-1,  ymax=1      
Performing Cohen-Sutherland on the following line segments: 

a.   ( 0,2) to (1,0) 
o1 = outcode(x1,y1)=1000 
o2 = outcode(x2,y2)=0000 
clip segment 

b.   ( 0,3) to (3,0) 
o1 = outcode(x1,y1)=1000 
o2 = outcode(x2,y2)=0010 
o1 & o2 = 0000 ® clip segment 
 

c.   (-3,3) to (3,3) 
o1 = outcode(x1,y1)=1001 
o2 = outcode(x2,y2)=1010 
o1 & o2 = 1000 ® discard segment 

Cohen-Sutherland 
Given a line segment from point (x0,y0) to (x1,y1) and a 2D volume formed by 
x=xmin    x=xmax   y=ymin    y=ymax 
 

 
 
1. Compute o1=outcode(x1,y1)  and o2=outcode(x2,y2)  
2. If o1=o2=0000 à line segment is in volume  
3. If o1=0000 o2≠0000 (or vice-versa) à clip the segment 
4. If (o1 & o2) ≠ 0000 à segment can be discarded 
5. If (o1 & o2) = 0000 à segment may need to be clipped 

a. Intersect the segment with a clipping plane 
b. The intersection point becomes a new segment endpoint 
c. Repeat the algorithm 

	  
 



 
 

2.   3D Clipping 

 
a.   Derive a formula for determining the point at which a line 

intersects a plane. Substitute The equation for the line into the 
equation for the plane and solve for the parameter t. 
 

𝑡 =
𝑛 ∙ (𝑝' − 𝑝))
𝑛 ∙ (𝑝+ − 𝑝))

 

 
 
 
 

b.   Specify the near clipping plane used by WebGL  (in clip 
coordinates) using the point-normal form. Specify the plane in so 
that a point pv in the viewing volume will result in 𝑛 ∙ 𝑝, − 𝑝' < 0 

 

The default view volume has z ranging from 1 to -1. Here, we’ll 
take z=1 as the near clipping plane, so one way to specify it is: 
 

 
0,0,1 ∙ 𝑝 − (0,0,1)  

 

 

 

 
c.   Does the line segment (0,0.5,0.5) to (0, 1, 2) intersect the near 

clipping plane? If so, what is the intersection point?  
 
Yes, since 0.5<1 and 2>1 
 
Using the formula from a) and the plane equation from b) we 
get t=

1',',)2	  ∙( ',',) 4(','.6,'.6))
1',',)2∙( ',),+ 4 ','.6,'.6 )

= '.6
).6
= )

7
 

 
 

 
Some Useful Mathematics: 

• A plane can be specified by normal n and point p0 as  𝑛 ∙ (𝑝 − 𝑝') = 0 
• A line can be specified parametrically as  𝑙(𝑡) = (1 − 𝑡)𝑝) + 𝑡𝑝+ 

 


