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Pd Game Audio Education & Prototyping

Crowd_Engine

* Audio Prototyping with Pure Data

Gamasutra 2003
Adaptive music
Sound effects
Crowd engine
Stitched speech

Used for teaching at Al Vancouver
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Examples my Work
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* The Corporation doc used AudioMulch

* Beep documentary score using Pd noted
on Billboard Magazine

* Sim Cell video (Stanford talk extended) T 3
I4]

* T want to create music that feels “alive” ‘ E— |
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Procedural Sound Design
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Procedural Soun

* Tanks (Unity + Pd + OSC)
* Free download:

- SoVGA.com

d Design Demo

Tank_Move

Tank_SFX

|_r Tank_Speed @hv_param @ 1 0|

O

|_r Tank_Fire @hv_param 0 1 0|

|_r Tank_Turn @hv_param @ 1 Bi

route 1 2
— 1
_TankTurn 1 _TankTurn 2
‘throw~ sfx_tank_fire M ] ||IC ]

Tank_Hit

|_r Tank_Explosion @hv_param @ 1 0|

|_r Tank_Charging @hv_param @ 1 @

pd Explosion

|_r Tank_Hit @hv_param @ 1 @

pd parse_Tank_Hit

0

:.] Tank_Hit_Grou
:.] Tank_Hit_Tree

() Tank_Hit_Rock

) Tank_Hit_Pump

throw~ sfx_misc

Unused game events:
r Wins_Game

Ed charging1| Ed chargin92|

Shell_Hit

|_r Shell_Hit @hv_param 0 1 @

léd parse_Shell_Hit

@ ank_Hit_RefineryJ
K Tank_Hit_Busted

Tank_Hit_Building

S - -
K Tank__H1t__Ru1n

[.] Tank_Hit_Column

) Tank_Hit_Cactus
Tank_Hit_Radar

@ Tank_Hit_0ilTank

K Tank_Hit_Heli
[Orank_Hit Tank |

Q Tank_Hit_Palm
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]
Eoute Grou Tree Buil Rock Colu Cact Rada 0ilS Pump Refi Busj

Ruin Heli Clif Cow_Com|
pd shell_hit

s Tank_Hit_Pump
s Tank_Hit_0ilS
s Tank_Hit_Rada

SoVGA. com

SoVGA.com


http://SoVGA.com/
https://twitter.com/SchoolGameAudio/status/1509196873155768322
http://SoVGA.com/

History

* 1963 - Sketchpad & 1968 - GRAIL
« 2002 - EA AEMS

¢ 2003 - Scratch

* 2008 - Electronic Art’s Frostbite

¢ 2014 - Guerilla Games' Visual Scripting
¢ 2016 - Rockstar's AMP

School of Video Game Audio SoVGA.com


http://SoVGA.com/
https://www.guerrilla-games.com/media/News/Files/GDC2014_Varga_Killzone_Sound.pdf

EA's AEMS

* Electronic Arts

* Audio Event Management System

* The Simpsons Game example
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Scratch

* Designed for kids T e R 0 e
* Large project library

¢ Can make basic games
* Colourful

* Audio too
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Guerilla Games Visual Scripting

graph_02_Inputs |

_control_|

* Designed for

( Wave 1

outDuration

_on_start_|
_on_stop_|
nDistanceToListener

Killzone Shadow Fall
* Presented at GDC 2014

EvaluateCurve
_control_| YValue!
DistanceToFrequeRcy @ Curve
XValue

EvaluateCurve

* Built for performance

CurveResource

DistanceToFrequency
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test_sample
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inDistortionDrive
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https://www.gdcvault.com/play/1020559/The-Next-Gen-Dynamic-Sound

Frosthite

Breathing Cycle

wait until the last inhale has finished, then play
interrupt

* EAs Dead Space + more

StartBreathingCycle_Exhale - AutoClose:  False
Inhale_Completed In Out Inhale_Trigger
7 OpenBreathingCycle Open

CloseBreathingCycle Close
OnDeath

Gate L5 4
« DefaultOpen: True
StartBreathingCycle_Inhale « AutoClose:  False

Exhale_Completed In Out In Out Exhale_Trigger
OpenBreathingCycle Open Delay
CloseBreathingCycle EWEY Close
OnDeath

Delay C° 4
«Delay: 0

+ CompareBool [
OnSpawned OnTrue CloseBreathingCycle
OnfFalse [«
InExertionState OnTrue StartBreathingCycle_Inhale
OnfFalse StartBreathingCycle_Exhale
StartBreathingCycle_Bool
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Rockstar’'s AMP

* Used by Rockstar Games for GTA 5 game audio & more

* High number of GTA 5 sounds used synthesis with AMP
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pd beatdelayl
LLIT T T [ [mf Jin Leonard J. Paul

P d M u s i c D e m o oo PIUtO http://bit.ly/Beep0ST

* Basic “Hello World” in audio

* Complex Pluto song

i:l ‘osc~ 1000

.ﬁd dsp $1

I
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I No Duolingo for Visual Coding

School of Video Game Audio SoVGA.com


http://SoVGA.com/

DSP Graph vs. Visual Scripting

* Metasounds

- DSP graph

- Audio signal chain
* Blueprints

- Behaviours

— Visual scripting
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Pd Software Examples
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Automatism.mp4

nity Visua

* Relatively new

Parse the string
Game Object
Get Name

On Collision Enter
Event

o @ This ®

d Separator
N (U @ Count 2

Colider B o) P Options None ¥

Contacts (o]

Impulse .{fz o]

Relative Velocity .{f,‘ o]

Data % O
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This is a blank space " " 9

N\
String
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Scripting

For testing

Log

- -
® Message

N

® —— .
®ewe Firstltem
oad)

Just for testing
Can add more

String
Hit a tree!

Switch Log

On String o o -
Ignore Case )t - -
P / ® Message
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"Ground" =

Default =» Log

= =

@ @ Message
String
. Rammed a building :(

String
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Max4Live

Revenue possibilities

* Nice graphics

* Easy implementation ‘
* User can update ﬂ
* Large library |

School of Video Game Audio SoVGA.com


http://SoVGA.com/

Pd on Hardware

* Organelle, PiSound, Bela, Owl..
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Implementation Hierarchy

* Interface - Nice graphics interface

* Light Coding - High-level visual scripting

* Low Level implementation - Complex visual scripting
* Nodes - C/C++ (optimized code)

* Sound driver - Base level is often C/C++

FMOD.Studio.EventInstance e = FMODUni
e.set3DAttributes (FMODUnity.RuntimeUt

' bl e.setParameterValue("Wood", m _Wood);
e.setParameterValue("Dirt", m_Dirt);
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Visual Scripting DAWSs

* Could inform visual
scripting to become
nicer to use

* Bitwig Grid
* Bespoke

- Reactive

- Beauty

School of Video Game Audio
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Visual Shaders

O Metallic
M H Multiply(,0.02) l — L L L O Specular
* Interactive node visuals - R
= Panner o \ ® A ®
ke o = Coordinate @ — ]
X (S) Result @ ®B

* Artists can code visually IEBEEE o .

B O Anisotropy

@ Emissive Color

Multiply(,1) v Speed
A ® .- 2 @ Opacity Mask
[ ] 1 1 B \ W O Normal
Compiled like text —

B O» World Position Offset

" Subtract(1,) A
A [ 3

» Ambient Occlusion

O Pixel Depth Offset

School of Video Game Audio SoVGA.com


http://SoVGA.com/

Libraries

* Store and organize existing patches or nodes

* Curate user patches into “official” patches

* Allow ease of use similar to Github

* Blueprint/metasound repository is a good start
* Reaktor User/Factor library

* Tsugi Studio GameSynth library

* Pd Extended, Patchstorage

School of Video Game Audio

patchstorage

We are a community of 10255
active audio & visual programming
enthusiasts who share and discuss

their projects!

Explore All Projects

Top Contributors

Join us on Discord!

Orac

99 Patches + 161 Followers

Orac is a virtual modular based on Pure Data and
created by Mark Harris. Its is designed to be easy
to use on lightweight computing platforms, and
provides features such as Presets and Midi Learn.
Being flexible for users, Orac lets you create your
own modules, and thus extend the Orac
ecosystem.

U=
cC—

Orca
47 Patches + 64 Followers

Orca is a visual programming playground. It is
designed to control other applications, create
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https://patchstorage.com/

Compiling Visual Scripts

* Blueprint compilation automatic
* Unity scripting compiler HEAVY AUDIO TOOLS

* Heavy compiler
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Heavy
 Compile Pd into C i
1@ | 40 | 160 '| 60 || 256 '| 10Kz II
Can.be mtggrated into
Wwise, Unity, etc. R ]
* Tricky toolchain .
I
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https://github.com/enzienaudio/hvcc/blob/master/docs/05.unity.md

Unity LibPd Integration: Overview

v Lib Pd Instance (Script)

* LibPd + Unity
Patch SineEnvelope

* Inte rp reted/SIOW Pipe Print To Console ¥

° Spatialization libpd - Unity Events

Pure Data Events

* Supports Vanilla Pd Midi Events
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Advantages

* “Non-coders” can implement
* Real-time

* Hide complexity into layers

* Future proof is possible
* Syntax errors are reduced, producing less frustration

* When open source, allows for learning from others, collaboration
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Challenges

* Complex, concepts are still programming

* Visual spaghetti

* RSI of patching

* Slow unless compiled
* Difficult to “diff” patches and merge changes
* No GitHub for visual scripting yet

* Still coding, artists can easily break implementation
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Unreal Blueprints: Overview

303 Generative Music
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303Metasound.mp4

Unreal MetaSounds: Video

* Feedback MetaSound

File  Edit Window T Help

Knot_MS# X

= Save IO Browse Stop {:}- General {:} MetaSound

nput © c Output
Delay

Float To Time

Enabled
Bi Polar

@ Frequ

Audio To Float

“p@in OUe —=
—>®
One-Pole Low Pass Filter
Output
@ Audio

ontent Drawer [=] Cmd @ Source
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303Metasound.mp4

Unreal Blueprints: Demo

Bouncing ball
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Future: Near

@® FX: Track 2

* Add PlugData (video) to
FMOD Studio, etc.

* VR visual scripting

* Combine visuals scripting
with text scripting modules

delread4~ $0-delay_L 1000 delread4~ $0-delay_R 1000

* Bend to be more human/nature..
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Future: Further

* Visual scripting translation from other coding languages

* Autocomplete by referencing library
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https://openai.com/blog/dall-e-introducing-outpainting/


Questions
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c o n t a Ct :) Learn game audio online.

* School:
- SoVGA.com
- @SchoolGameAudio

* Personal:

SoVGA.com

- VideoGameAudio.com
- @VideoGameAudio
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