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Attribute Interpolation
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Core Clipping Tasks

•Find vertices outside the window 

•Replace outsiders with boundary vertices 
➡ x,y 
➡ z, other attributes

v' =             vPMV

xs =vx' / vw'
ys = vy' / vw'
zs = vz' / vw'

-1 ≤ xs ≤ +1 
-1 ≤ ys ≤ +1
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•Find vertices outside the window 

•Replace outsiders with boundary vertices 
➡ x,y 
➡ z, other attributes

at = (1-t)a0 + t a1
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•For scanline = lo to hi 
➡ Find Left End 
➡ Find Right End 
➡ Fill span 

‣ Interpolate Attributes 

‣ a1t +a0(1-t ) 

‣ Call fragment shader

Basic Rasterization

interpolate
attributes



x = ay+b
x+1 = a(y+1) + b 

= x + a

Attribute Interpolation

x1, y1,z1

x2,y2,z2

x0,y0,z0

zp-zl    xp-xl 
zr-zl     xr-xl =

zp+1 = zp + k
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Perspective Distortion

z1 z2

mid-way point  
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The blue object will be show on screen
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Perspective Correction

•Linear interpolation: 
➡p(t) = p1 + (p2 – p1)t, 0 <= t <= 1

•Screen space interpolation: 
ys = y1s + t (y2s – y1s)  

y/z = y1/z1 + t (y2/z2 – y1/z1)

•But we know: 
y = y1 + u (y2 – y1) 
z = z1 + u (z2 – z1)

u is the linear parameter in object space,    
t is the required parameter in screen space

= + t ( − )y1           y2       y1  
z1            z2       z1



Perspective Correction

y1
z1

+ t ( y2
z2

−
y1
z1 ) =

y1 + u(y2 − y1)
z1 + u(z2 − z1)

⇒ u = t
z1

z2 + t(z1 − z2)

Since p = p1 + u(p2 − p1), p = p1 + t ( z1
z2 + t(z1 − z2) )(p2 − p1)



Using Perspective Correct Z

•Compute z-1 for each vertex in clip-space 

•Form a plane of z-1  

➡ such that  z-1 (x, y) = azx + bzy + cz 

•Similarly, for any attribute p 
➡ compute pz-1 for each vertex 
➡ Form plane for attribute p 

‣ such that  pz-1 (x, y) = apx + bpy + cp 

•Perspective correct p at (x,y) = pz-1 (x, y)/z-1 (x, y)

z = z1 + u(z2 − z1)

= z1 + t
z1

z2 + t(z1 − z2)
(z2 − z1)



Perspective Corrected


