Development of Artificial
Reverberation in C++

William Sieber

Majors: Computer Science, Music

Advised by: Daniel Palmer, Greg Slawson




Overview

e Background Information
o "“What is reverb?”

e The Details
o "How does digital audio work?"”

e Measuring Reverb + The Code
o "How does one create and evaluate reverb?”
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Speakers, Microphones, etc. -
; ’ P . Sound Card

DAC ADC (Generally Integrated)

Host Application

Audio Driver OS

Audio Plug-I 10 TACK W |
udio Plug-In (ASIO, JACK, etc.) (Win, Mac, etc.)

(VST, AAX, CLAP, etc.)
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To Summarize...

e Think in terms of video games:
e MP3s are akin to “watching” someone play a game.

e DAWSs generate audio on-the-fly - they “play the game itselt”.



Measuring Reverb

e To test whatever algorithm is chosen, it is necessary to have a baseline to
compare against.

e To do this, one can measure a real acoustic space.



Measuring Reverb

e Reverberation time is measured by how long it takes persisted sound to
decrease by 60 dB.

e One can predict this value by measuring the room itself (Gault Recital
Hall).

A = 5101 + Sra0 + Saaz + ...+ 5,4,
f 1441 2042




Measuring Reverb

Materials \ 250 Hz | 500 Hz | 1 kiz | 2 kHz | 4 kHz | Average
Cushioned Seats | I 0.415

e | oot [ oo | 002 o | oot [ oo | oom

RT,[;,[} = 0.049
Table 5.1: Relevant Absorption Coefficients [33].

" RT;_;,{] = 1.23s

A; = 2360.3f+ - 0.415 + 1473 75ft* - 0.057 + 4953.3 f* - 0.052 + 2431 f+* - 0.028 + 3834.1 ft* - 0.72
Audience Floor Stage Floor Audience Walls Stage Walls Ceiling

A; = 4149.7 sabins



Measuring Reverb




Edit Options
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The Code

Two signals fand g ( convolution ¢(2)

c(2)

convolution ¢(0) n, convolution ¢(3)

c(0)=0

convolution ¢(1) | convolution ¢(4)




The Code
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The Code




Future Work

e Exploring Different Algorithms (FDN).
e Creating more efficient code that relies less on JUCE.

e Use these sample principles to create different effects.



Thank You!



