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Why Sound is Important
I
e Ambience/Aesthetic: Sound design is
critical to create a believable environment
e Sound can be used to evoke emotional
responses

o Part of the brain responsible for processing sound
IS also tied to memory.




Game Engine

- Implementations
. B




¥ Audio Source

Audio Clip Crickets
Unity
Mute
Bypass Effects
Bypass Listener Effects [ _
] oyes Reverts Zomes
. . Play On Awake
e Uses 2 object types: Audio 230
Source and Audio Listener zl“
e Emulate 3D sound by Picch
attenuating volume and s o
pann|ng acrOSS Speakers Volvume Rolloff Custom Rolloff
e Many controls to tweak sounds

e Works by simply calculating the Max Distance
source angle and distributing it .
across the channels

e See spread and pan in the unity
documentation.




Unreal
Y D e

e Distance Model
Attenuation

e Reduces sound over a
distance function to
simulate 3D interaction.

e (Can be implemented in
various shapes




Inverse Square Law for Sound

sphere area intensity at
47er? surface of sphere

The energy twice as far from the
source is spread over four times
the area, hence one-fourth the intensity.




Limitations
- |
e Stereo, 5.1, and 7.1 options still portray
sound as a two-dimensional plane.
e Creates an audio-visual disconnect
between what the player sees and hears.




Physical
Aspects

Y e 1
Stuff that is out of our control.




Optimal Source Distribution

e Positioning of
audio sources
reduce
interference.




Environment

I
PY Many thmgs ({0 e10)aJ [0 []gll | DiSTANCE ATTENUATION | The attenuation of the sound sig-

nal with distance

When pUttI ng SOu nd |n ANGULAR ATTENUATION | The amount of attenuation rela-
tive to the angle of propagation
your game.

A variable delay as a function of
. distance
o How does sound interact

PROXIMITY EFFECT A low-shelf filter for small dis-
with the game environment? tances (close proximity)
o How will it interact with the ABSORPTION FILTER A low-pass filter simulating air
. " *absorption as a function of dis-
players environment” cance
o We will eXpand on thIS in the INCIDENCE FILTER A low-pass filter to simulate
demo frequency-dependent  attenua-

tion with angle
REVERB A filter with an impulse re-

sponse representative of the cur-
rent scene size




Simulated 3D
Sound
L ]

Like, Woah.




Immersive Audio

e Sound Field: Desired environment that
sound will be interpreted as.

e Synthesis dependent on the Huygens-
Fresnel Principle

o Any wave front can be interpreted as a
superposition of spherical waves.
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Simulated 3D sound

e BACCH 3D sound
filters.

e (Creates surround
sound using 2 primary
speakers

e Speakers produce
sound waves that
interfere with each
other
o Example




Simulated 3D sound

e Binaural Audio.

o Method of creating 3D
audio by recording using 2
microphones

e 3DCeption

o Available for free for
non commercial use

e Designed to create

full immersion
ricinad headnhonec



http://www.youtube.com/watch?v=eYt7wfASYG0

Haas Effect and the First Wave

Explains how brain
locates sounds

Based on volume,
time, and frequency

Hard to demonstrate
without headphones




Beyond Binaural: Cetera Algorithm

e Algorithm developed for
hearing aids

e “makes the hearing aid
‘invisible’ to the brain”

e Virtual Haircut




FMOD Demo
L_

This is cool.




Installing FMOD

FMOD Studio

Version 1.05.14

Windows

Macintosh

Platform Version 1.05.14

(-@unity

Qunity Unity Integration Documentation

Unity Integration for Windows/Mac/Linux/i0OS/Android/WinPhone Download @




Enemy Listener Demo

[




Questions?
G

Speak up! (Get it?)




Sources

http://ieeexplore.ieee.org/stamp/stamp.jsp?
tp=&arnumber=1405005

http://www.princeton.edu/3D3A/Papers.html

http://resource.isvr.soton.ac.
uk/FDAG/VAP/html/APM.htm

mikewoz.com/publications/2006-ICMC.pdf



http://www.google.com/url?q=http%3A%2F%2Fieeexplore.ieee.org%2Fstamp%2Fstamp.jsp%3Ftp%3D%26arnumber%3D1405005&sa=D&sntz=1&usg=AFQjCNEyNaYAJudwPQCm-tPrldKPYyom-g
http://www.google.com/url?q=http%3A%2F%2Fieeexplore.ieee.org%2Fstamp%2Fstamp.jsp%3Ftp%3D%26arnumber%3D1405005&sa=D&sntz=1&usg=AFQjCNEyNaYAJudwPQCm-tPrldKPYyom-g
http://www.google.com/url?q=http%3A%2F%2Fieeexplore.ieee.org%2Fstamp%2Fstamp.jsp%3Ftp%3D%26arnumber%3D1405005&sa=D&sntz=1&usg=AFQjCNEyNaYAJudwPQCm-tPrldKPYyom-g
http://www.google.com/url?q=http%3A%2F%2Fwww.princeton.edu%2F3D3A%2FPapers.html&sa=D&sntz=1&usg=AFQjCNFIkRwar0gdWg6h-j4Dyf2l1RB0PA
http://www.google.com/url?q=http%3A%2F%2Fwww.princeton.edu%2F3D3A%2FPapers.html&sa=D&sntz=1&usg=AFQjCNFIkRwar0gdWg6h-j4Dyf2l1RB0PA
http://www.google.com/url?q=http%3A%2F%2Fresource.isvr.soton.ac.uk%2FFDAG%2FVAP%2Fhtml%2FAPM.htm&sa=D&sntz=1&usg=AFQjCNF-8x38C8pbp362_REnzt6Iq3BZMw
http://www.google.com/url?q=http%3A%2F%2Fresource.isvr.soton.ac.uk%2FFDAG%2FVAP%2Fhtml%2FAPM.htm&sa=D&sntz=1&usg=AFQjCNF-8x38C8pbp362_REnzt6Iq3BZMw
http://www.google.com/url?q=http%3A%2F%2Fresource.isvr.soton.ac.uk%2FFDAG%2FVAP%2Fhtml%2FAPM.htm&sa=D&sntz=1&usg=AFQjCNF-8x38C8pbp362_REnzt6Iq3BZMw

Sources (cont.)

http://www_fifth-music.com/cetera-algorithm/

http://www.audiologyonline.com/releases/starkey-labs-inc-unveils-new-6575

http://www.audiologyonline.com/expo/starkey/

https://udn.epicgames.com/Three/DistanceModelAttenution.html

http://www.princeton.edu/3D3A/collaboration/Dolby/Phrases%20Jambox%20BACCH%200n-Off.wav



http://www.google.com/url?q=http%3A%2F%2Fwww.fifth-music.com%2Fcetera-algorithm%2F&sa=D&sntz=1&usg=AFQjCNHRVP0q_FO3cyV6qyVvf74XLdrQ7g
http://www.google.com/url?q=http%3A%2F%2Fwww.fifth-music.com%2Fcetera-algorithm%2F&sa=D&sntz=1&usg=AFQjCNHRVP0q_FO3cyV6qyVvf74XLdrQ7g
http://www.google.com/url?q=http%3A%2F%2Fwww.fifth-music.com%2Fcetera-algorithm%2F&sa=D&sntz=1&usg=AFQjCNHRVP0q_FO3cyV6qyVvf74XLdrQ7g
http://www.google.com/url?q=http%3A%2F%2Fwww.audiologyonline.com%2Freleases%2Fstarkey-labs-inc-unveils-new-6575&sa=D&sntz=1&usg=AFQjCNHsg0uM4SBNriRNNb_s1LtNDCEjZQ
http://www.google.com/url?q=http%3A%2F%2Fwww.audiologyonline.com%2Freleases%2Fstarkey-labs-inc-unveils-new-6575&sa=D&sntz=1&usg=AFQjCNHsg0uM4SBNriRNNb_s1LtNDCEjZQ
http://www.google.com/url?q=http%3A%2F%2Fwww.audiologyonline.com%2Freleases%2Fstarkey-labs-inc-unveils-new-6575&sa=D&sntz=1&usg=AFQjCNHsg0uM4SBNriRNNb_s1LtNDCEjZQ
http://www.google.com/url?q=http%3A%2F%2Fwww.audiologyonline.com%2Fexpo%2Fstarkey%2F&sa=D&sntz=1&usg=AFQjCNHQimBoOZx5-TyBRvu5QsPi7sHQFg
http://www.google.com/url?q=http%3A%2F%2Fwww.audiologyonline.com%2Fexpo%2Fstarkey%2F&sa=D&sntz=1&usg=AFQjCNHQimBoOZx5-TyBRvu5QsPi7sHQFg
https://www.google.com/url?q=https%3A%2F%2Fudn.epicgames.com%2FThree%2FDistanceModelAttenution.html&sa=D&sntz=1&usg=AFQjCNEgjhBa1Ft2hPaLwHLdRUMxVFEJ8g
https://www.google.com/url?q=https%3A%2F%2Fudn.epicgames.com%2FThree%2FDistanceModelAttenution.html&sa=D&sntz=1&usg=AFQjCNEgjhBa1Ft2hPaLwHLdRUMxVFEJ8g
http://www.google.com/url?q=http%3A%2F%2Fwww.princeton.edu%2F3D3A%2Fcollaboration%2FDolby%2FPhrases%2520Jambox%2520BACCH%2520On-Off.wav&sa=D&sntz=1&usg=AFQjCNGG_49VDz27zCFe0VEPI-ncfoiPUg
http://www.google.com/url?q=http%3A%2F%2Fwww.princeton.edu%2F3D3A%2Fcollaboration%2FDolby%2FPhrases%2520Jambox%2520BACCH%2520On-Off.wav&sa=D&sntz=1&usg=AFQjCNGG_49VDz27zCFe0VEPI-ncfoiPUg
http://www.google.com/url?q=http%3A%2F%2Fwww.audiologyonline.com%2Fexpo%2Fstarkey%2F&sa=D&sntz=1&usg=AFQjCNHQimBoOZx5-TyBRvu5QsPi7sHQFg
http://www.google.com/url?q=http%3A%2F%2Fwww.audiologyonline.com%2Fexpo%2Fstarkey%2F&sa=D&sntz=1&usg=AFQjCNHQimBoOZx5-TyBRvu5QsPi7sHQFg

