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Workflow







Vorteile des Workflows mit Middleware

e Bedienkonzept

e Gestaltungsprozess -> Sound Designer
e Zustandigkeiten sind klar definiert
 Weniger Arbeit fir das Dev-Team
 Weniger Abhangigkeit vom Dev-Team



Game Engine

e Entwicklungsumgebung des Dev Teams
* Framework fir Spielablauf und —grafik

e Beliebt:
e Unity
e Unreal
* Cry Engine
e Havoc (v.a. Xbox)
e Phyre (v.a. Ps4)

e eigene Audio-Engine
e (Unity: basiert auf Fmod)



Audio Middleware

e Sound Engine (Plugin) + Authoring Tool

e Beliebt:
e \Wwise
e FMOD Studio

e |[nteressant:
e Fabric
e Elias

e Low Level:
e FMOD API, Oculus Audio SDK, XAudio2, DirectMusic, ISACT, XACT, ...

e Proprietare Audio Engines / Authoring Tools
 Mobile Devices & Browser?



Middleware in AAA Games




Middleware in Indie und Casual Games




FMOD Studio

Cross-Plattform: Gleichzeitig fiir mehrere Plattformen entwickeln
e Win, MacQOS, Linux (SteamOS)
* Alle von: Playstation, Xbox, Nintendo
* iOS, Android
e Google Native Client (Chrome)

Formate
e \Verlustfrei: WAV, AIF, FLAC, ADPCM
e Verlustbehaftet: MP3, OGG
e 5.1/7.1Surround

Spielt Sounds:
* Play from RAM
e Stream from Harddisk
e Streamvia IP

Bietet zur Laufzeit DSP-Effekte:
* Halleffekte
* Filter, Equalizer
e Echo, Chorus, Phaser, ...
* Kompressor, Limiter
* Distortion
* Doppler-Effekt
e VST-Pluglns zur Laufzeit



Sound Assets ansteuern

Event 2D
Event at Location

Event Attached

Event 1 a Q
. ﬁﬁ 1)




Play Event 2D

e Hat nichts zu tun mit 2D/3D-Grafik
 Meint: Dramaturgisch / nicht-diegetisch
e Keine Auralisation

e Soundtrack
e Erzahler
* Interface-Sounds



Play Event at Location

e Audio Source unbeweglich, gebunden an Ort
e Diegetisch

e Atmos



Play Event Attached

e Audio Source ist an Objekt gebunden
e Diegetisch

e Gerausche wie Schritte, Schusse, ...
e Sprache der Charaktere
e Radio mit Musik?



Sound Assets ansteuern

Event 2D

Event at Location

Event Attached

Event 1 . Q{} |
Set Parameter ﬁ ;
Trigger Cue

HEW, Snapshot 1
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,Sounds”in FMOD

 Single Sound

e Multi Sound

e Event Sound

* Scatterer Sound

* Programmer Sound




Logic Track

o Il i

Marker Tempo Marker Loop Region Sustain Point Transition Transition Region

Trigger Cue
(Trigger KeyOff)



,Sounds”in FMOD

e Single Sound

e Multi Sound

e Event Sound

e Scatterer Sound

* Programmer Sound




Sprache

e Geschichte
e Cinematics / Cutscenes / NIS / FMV
e Quicktime Events
* Scripts

* Dialog
e PC und NPCs (Gegner, Fussganger)
* In-Game Reactions

e Sonstiges
* Mission



Programmer Sounds

Programmer
Sound

Audio Table

Untertitel Sprachaufnahmen
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£ Alto - T\Projects\Alto\Test Projects\many languages.alto

® Fy Qo Q= Q — © ®
New Project Load Project Sawve Project Synchronize Analysis Settings  Analysis Waveforms Reports Settings Manual About

Reference files

English (British) - Ref - Danish -
= @m T:/Projects/Alto/AltoTestGen/VoiceFiles/Test 1 nglish (British) - Reference anis

en_Dialogue0.wav
en_Dialoguel wav
en_DialoguelD.wawv
en_Dialoguel00.wav
en_DialoguelDl wav
en_Dialoguel02 wav
en_Dialoguel03 wav
en_Dialoguel04. wav
en_Dialoguel05.wav
en_Dialoguel06.wav
en_Dialoguel07 wav
en_Dialoguel08.wav

en_Dialoguell wav

en_Dialoguell0.wav
en_Dialoguelll. wav
en_Dialoguell? wav
en_Dialoguell3.wav
en_Dialoguelld wav
en_Dialoguell5.wav
en_Dialoguells.wav
en_Dialoguell7.wav
en_Dialoguells wav
en_Dialoguell9.wav
en_Dialoguel2 wav

en_Dialoguel20.wav
en_Dialoguel2l wav
en_Dialoguel22 wav
en_Dialoguel23 wav
en_Dialoguel24. wav
en_Dialoguel2s wav
en_Dialoguel26.wav
en_Dialoguel27 wav
en_Dialoguel28 wav
en_Dialoguel2s wav
en_Dialoguel3 wawv

en_Dialoguel30.wav
en_Dialoguel3l wav
en_Dialoguel32 wav
en_Dialoguel33 wav
en_Dialoguel34.wav
en_Dialoguel35.wav
en_Dialoguel36.wav
en_Dialoguel37 wav
en_Dialoguel38.wav
en_Dialoguel39.wav
en_Dialogueld wav

en_Dialogueld0.wav

T:\Projects\Alto\AltoTestGen\VoiceFiles\Test 1\da_Dialogue109.wawv

i H Sample Rate: 22050 Hz File Size: 2B4.63 KB
Dlalogue |Ines Bit Depth: 16-bit Modified: 07/02/2015 13:20:05
File path T\Test\Audio\Alto Speech Synthesizer\FrenchGameDialogue.txt Channels: 1 Duration: 6.608 s

/| Passe-moi ton flingue!

| Artillerie en position!

/| Capitaine, nous sommes & cour de munitions!

+| l'ennemi se rapproche dangereusement de nos positions!
| Exterminez-moi ces cafards! Mb’& "w »w '“" w* §e -
| A mon signal, déclenchez la contre-attaque.

| Prenez-les vivants, nous avons besoin d’information!
Feu a volonté!

lls ne doivent pas passer!

Ma mitraillette s'est enraillee!

Missile a 3 heures.

Demande couverture aerienne! Maintenant!

u@

SPEECh | Avos ordres, mon capitaine.

Synthesizer & select All @Clear I |I I
Voice ..I I II.--

Larguez les bombes!

EAREAREAR AR AR NS

Capitaine, les parachutistes sont préts a sauter.

\ERERHRERaR R RHR AR RHR R HR ]

Voice French (France) -> Hortense (Female, Adult) - Band: — Center: — Width: — Level: —
Rate 0 = Volume 50 =

Format | 16000 Hz, 16-bit, mono b
Output

Folder T\Test\Audio\Alto Speech Synthesizer
File name ® Use dialogue text

Use base name + index

Generate Close

ALTO

Audio Localization Tool




Ausgabeformat

GAME VOLUME
MUSIC VOLUME

SPEAKER CONFIGURATION

SOUND QUALITY
CAPTIONING

ENABLE VOICE IN THIS GAME
VOICE COMMUNICATION STYLE
MICROPHONE SENSITWITY
VOICE TRANSMIT VOLUME
VOICE RECEIVE VOLUME
BOOST MICROPHONE GAIN
TEST MICROPHONE

DONE

3RD PARTY AUDIO TECHNOLOGY

5.1 Speakers
High

None

Enabled
Push to Talk

EET———
fr——]

Enabled



Surround




Surround




Head Related Transfer Function




Surround




Razor Surround

‘ DU i@ Dolby Headphone



Surround
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3D-Pluglns

* 3Dception

e Oculus Audio SDK
e AstoundSound

* Phonon

e RealSpace 3D

* Fraunhofer Cingo
* |[osono Proximity

e Rayav

e AMD True Audio



3D-Pluglns

Plugin sDception AstoundSound RTl Oculus Audio SDK
Version 1.0.0 1.7 0.9.2 (alpha)
Company Two Big Ears GenAudio Oculus
Azimuth (L / R/ front / back) v v v
Elevalion (up / down) v v v
Room modeling v N/A v

L not avadable wmith
ERs (early reflections) v N/A Yast" setting
Spatialized ERs v N/A N/A
Reverb N/A v v
Additional distance cues SO m‘""’“"u 7 enhanced reverd N/A

using Yast" sefting

Not (not High Quakly)
AVG. AUDIO CPU LOAD

Samsung Galaxy Note 4 35 - 40% 55 -65% 20%
MacBook Pro (Earty 2013) 7-8% 8% 6%

http://goo.gl/xC2rFX

Phonon 3D RealSpace 3D

1.0.2 0.9.9 (beta)
Impulsonic VisiSonics

v v

v v

NA v

MNA v

N/A N/A

NA v

N/A N/A

developer made beta version lest;
aware of performance developer is aware

issues and working on
performance Issues
70 - 100% 100 - 105%
11-12% 65-75%



Mehrere Hallraume

Trigger Volume

|

Mixer Snapshot
fanod



Occlusion / Obstruction



Performance

e CPU
e RAM
e Streaming-Bandbreite

e Samples
o Effekten
e Spuren



C

Speicherformat der Samples

CPU RAM
PCM
ADPCM N
0GG

verlustbehaftet



Profiler

00:37.440

L2
| 6525KB

| Levels
RMS 20,00 6B
| Peak-20.00 4B

@ | Woies{Sel}
o/0

| tifespans | Instances (Self)
“| oo 0/0

TInstances (Total)

dld 0 b b B i




e Peak
e RMS
* LUFS nach EBU R128

Metering
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-19.7 wues
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Lineare Medien

Intensitat
A

Film Musik

Z » Zeit




Nicht-Lineare Medien

Intensitat

A :
Computerspiel

/ » Zeit




Intensitat
A

Musikstick A

» Zeit




Playlist-Dramaturgie




Adaptive Musik: Vertikal




Adaptive Musik: Horizontal




Adaptive Musik: Horizontal



A-D

Adaptive Musik: Horizontal



A COMPOSER'S GUIDE TO

GAME MUSIC ——— Winifred Phillips

,A Composer‘s Guide To Game Music“

fo Nl WINIFRED PHILLIPS

T




Podcast (US-Eng)
“Beards, Cats and Indie Game Audio”




wWww.gamasutra.com

—

GAMASUTRA

The Art & Business of Making Games
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