
Segments in homogeneous coordinates

1 Segments in 3D
When clipping a line segment between two points A and B in 3D space, we find an interme-
diate point P  by interpolating

P = λA+ (1− λ)B

where 0 ≤ λ ≤ 1. When dealing with homogeneous coordinates A and B, we interpolated 
using

P = γA+ (1− γ)B.

Converting from homogeneous coordinates back to 3D coordinates involves division, so it is 
sot at all obvious that this interpolation actually traces a line. Interpolating in these ways 
gives us two different interpolation weights λ and γ, and we need to decide which to use. 
We begin by noting the relationship between the two coordinates.

A =

(
waA
wa

)
B =

(
wbB
wb

)
P =

(
wpP
wp

)
Then, P  is obtained from P  by dividing off wp.

P = γA+ (1− γ)B(
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wp

)
=
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)
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=
γwa

γwa + (1− γ)wb⏞ ⏟⏟ ⏞
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B

λ =
γwa

γwa + (1− γ)wb

This is just interpolation in 3D coordinates. Further, we see the relationship between the 
two weights. It turns out that λ is the image space barycentric coordinate, and γ is the world 
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space barycentric coordinate. You will need both. In particular, image space interpolation 
in OpenGL corresponds to “noperspective,” and world space interpolation corresponds to 
“smooth.”
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   𝐴 


   𝐵 


   𝑃 


           𝑃  =  𝜆  𝐴  +  (  1  −  𝜆  )  𝐵      


   0  ≤  𝜆  ≤  1 


     𝐴  ‾  


     𝐵  ‾  


             𝑃  ‾   =  𝛾    𝐴  ‾   +  (  1  −  𝛾  )    𝐵  ‾   .      


   𝜆 


   𝛾 


             𝐴  ‾      =    (                𝑤  𝑎   𝐴          𝑤  𝑎           )        𝐵  ‾      =    (                𝑤  𝑏   𝐵          𝑤  𝑏           )        𝑃  ‾      =    (                𝑤  𝑝   𝑃          𝑤  𝑝           )     


     𝑃  ‾  


     𝑤  𝑝  


             𝑃  ‾      =  𝛾    𝐴  ‾   +  (  1  −  𝛾  )    𝐵  ‾           (                𝑤  𝑝   𝑃          𝑤  𝑝           )     =    (              𝛾    𝑤  𝑎   𝐴  +  (  1  −  𝛾  )    𝑤  𝑏   𝐵        𝛾    𝑤  𝑎   +  (  1  −  𝛾  )    𝑤  𝑏           )           𝑃     =      𝛾    𝑤  𝑎   𝐴  +  (  1  −  𝛾  )    𝑤  𝑏   𝐵     𝛾    𝑤  𝑎   +  (  1  −  𝛾  )    𝑤  𝑏               =         𝜆   𝐴  +           1  −  𝜆    𝐵          𝜆     =      𝛾    𝑤  𝑎      𝛾    𝑤  𝑎   +  (  1  −  𝛾  )    𝑤  𝑏       



