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Rendering

Algorithm

What physics/perception based theory can guarantee that we can 

solve the following problem? 

Want to quantify error in measurement and error in reproduction 

using some theory. Want to do it without knowing the location of 

the sound sources. Allow interactivity and motion.

Capture or Create Scene
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HEAD

Source

Left ear Right ear

Surfaces of constant Time Delay: 

| x-xL| -|x-xR| = c  t

hyperboloids of revolution

Delays same for points on cone-of-confusion



wavelengths are comparable to our 

rooms, bodies, and features

Not an accident but evolutionary selection!
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Speech Sound
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Sound-hard boundaries:

Sommerfeld radiation 
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Helmholtz equation:

Boundary conditions:

𝛻2𝑃 + 𝑘2𝑃 = 𝑠 𝛿(𝑥 − 𝑥′)

2 2 2 2
2 2 2

2 2 2 2

' ' ' '
'

p p p p
c c p

t x y z

    
     

    
Wave equation:

Fourier Transform from 

Time to Frequency Domain
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Room response and HRTF

source

listener

room
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Plane waves
Coeffs






