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RAGE Audio

=]
A4
»

’ ﬁ

'/E 4
14

S
=

ii i

me--
ﬁa’

N Y ) LA .
Y MiomiGHT CLue)

LOS ANGELES

5
T
et

AL

J A

ROCKSTAR GAMES

¥ Loy iy | REDDEAD”
Yer< /€ m| - REDENPTION

- ‘« y " g v e \\
e y \ = \'\ |
- v J ,l\
y ~ e
! Sin -1 \}
: ~ 0 . : .
- p o\ 3 N ud

i)
4 B3
A

ﬂ'f
WL
a2l L

}

. %

\g‘\‘é




GAME DEVELOPERS CONFERENCE" 2014 MARCH 17-21, 2014 GDCONF.COM

RAGE Audio: Core Goals

eCross platform

e Assets should sound as close as possible across target
platforms

eScalable to large projects

eHigh Performance
e Memory efficient
e Predictable streaming
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RAGE Audio: Core Features

eSupport modular asset design
e\/Oice virtualisation
eFlexible routing
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Voice routing

e\/ USes our own mixing engine

ePCM sources generate data

e\/oices filter and route into sub-mixes

el, 4 or 6 channel sub-mixes

eInterleaved or non-interleaved processing
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Modular Sound Hierarchies
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GritLoopTime

Value InRange

Ctrl, GritLoopTimeMax , GritLoopTimeMin

GritVolume - Value InRange

~"

Ctrl, GritVolumeMin, GritVolumeMax

GritLoopTimeRnd = Rand
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GritLoopTime

GritLoopTime
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Modular Sound Hierarchies

~ ~

Sound.PlayTime - Input Range: [0, 5]

09|

Math Operation Editor | Default Editor -
: .

DZ =Game .Player.Position.z — Sound.PositionZ 157
S ’ .
- ) 5

DZ = Abs (D2 |
R R R R R R R R R R R R R R O R RO R 7 04

s -d
23

jVariabIe fakethrottle QOutput Range: [0,1] Smooth Rate: None

'y

Output Range: [0,1] Smooth Rate: 1

D Variable |fakerevs

-y

Output Range: [0, 1] Smooth Rate: None

J Variable |usefakeengine
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Kinetic Sound

Properties Editor v X
CRANE_STRAIN_TEST_VB_KINETIC

Description

SoundRef CRAME STRAIN TEST VB KINETIC PTS
Mass 100.0
VelocityOrientation ]

Yawdngle 0

Pitch&ngle 180
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Hierarchy Viewer v 3 X Properties Echtor v 0 X

CRANE _STRAIN _TEST_VB_KINETIC PTS

CDE§HE

I CRANE_STRAIN_TEST_VB_KINETIC
B CRANE_STRAIN_TEST_VE_KINETIC PTS
BB CRANE_STRAIN VARS PTS_FLU
B CRANE_STRAIN_VARS_PTS_FLUC_TLS

EQUAL_POWER RISE

5 CRANE_STRAIN_VARS_PTS_FLUC_TLS MT_A
¥ DOCK_CRANE_STRAIN_LOOP_U1 LEFT
¥8 DOCK_CRANE_STRAIN_LOOP_01_RIGHT

=) CRANE_STRAIN VARS PTS FLUC TLS MT_B -
& DOCK_CRANE_STRAIN_LOOP_02_LEFT
Y& DOCK_CRANE_STRAIN_LOOP_02 RIGHT

@ ParameterTrarsiormSound = " e "

Parameter Transform Ednor | Dedault Editor

8 ~

soundAcceleration - Input Range: [0,0.1]

[F]volume Output Range: [-100db, 0 db]

yoth Rate: 2

wv
3

4]

0

E] Pitch Output Range: [0 semitones, 2 semitones] Smooth Rate: 2

Sound.VelocityZ - input Range: [-1.1]

CRANE_STRAIN TEST VE_WNITIC_PTS

Pyt Travaf orm Sound
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Sample Accuracy

e[IMINg guarantees
eSample accurate;:

e Pre-delays

e Source-chaining/splicing
eDecode latency compensation
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Asset Sizes

GameObjects B Sounds Radio B Score
B DynamicMixer & Synth B Cinematics
Metadata Streaming Assets

30,000 -~ 90

60,000 67.5
B

40,000 S 45
<

20,000 225

0 ~ 0

Scripted B Ambient

160,000

120,000

80,000

40,000

Lines of Dialogue
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® Ambience @ Animals @ Collision @ Doors
® Frontend @ Melee ® Misc. ©® Movement @ Pain

Wa Ve M e m O ry [ Rad_io ® Scanner @ Score ® Script @ Speech

® Vehicles @ Weapons @ Weather

@® Explosions

Amblence

Weapons Amblence

Weapons

\/ehicles Collision

\/ehicles Collision

' SpeeCh

Speech o Scrlpt Movement
Scr|pt Radio

Radio Misc.
Movemeat

Score Pain
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Dynamic Mixing

eAudio is sliced into categories for mixing
ePatches specify changes to the mix
ePatches applied globally or to mix groups
eScenes define mix groups and patches
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Music

eScore: 8 stereo stems plus one-shots
'Moods’ define stem-mixes and transitions
eEvents generated by script and code
eActions optionally quantised to music
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Vehicles

eMultiple layers: detail/close, mid and far
eHighways

eDistant one-shots

o"City noise”
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Vehicles - individual detail

eGranular engine

eSynthesised intake/induction, transmission

eCombination of samples and synth for
traction/aero

eSuspension, chassis, rumble
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Vehicles - Engine Recording

eIn-motion recordings
eMostly omni mics
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Granular Pipeline

Proguoncy Troding

KU o\ oAt IWave \ STREAMED VEROCLET SRANLULARVCARDSUPERCAR 1 U VIRENGNE_ACCIL way

GDCONF.COM

Doy, |42

R e e A L ]

3 M—
~ — > ————————————m
p——————————— 3
4 - e
. 1am I e -
.-
L
'
2 ; L 11 -
- 3 ’ . v - -
'v r - ~ - - -
-4 - )
49 r 1
- &1 -y
r VAL ., | 8
Uostmy | mhvra
- Colends S b e orgre Levy Sachod Mae on odood pen
e Breamrey Ry X
psitad Sk —~ P W e & oanduie b e undomend g | Lial
e e .

DA AN Tay e s me red s e ety rimse

w1119 ' b

»hF

roms) L mecy’ bufen can ba

Sawgi Lot d Wirndowery Fur

prny W

A4 48 lock Ba talncten s Ba

Sugpot Froguony

Taoh Froguoncy

.y
Gon T e YOGS e W W e (\TTRLAVED VMO LE L GRANULARVCART\ZUPERCAR I UL VINENGNE_ACCR, Wi - -
ot
e Soro sar
rar | Nanme
_ | 3897 RPM R —
1\
’ ' ’ i 4 |
e | | »
{ .|
! ¥ 1T
[
! y | ’ ' |
| ~ \ ] |
. | -
" N
| ! ,
} e
| AP
| “— '
e - ! - — Scok T Fe Dva o
. ! / — ‘
- | - '
e
e =l Zes Cor Home bt ot 4 wd ok P
—
-ves -~ - o petiad | s e e L
- e ‘ I 06 maviom of O SRoviosn e
- i
! |
- e — ! '/
- |
./)‘; / | Ay eIl b e ol gy
we b /’ :
A Ao, Loa a o
. s . - . P -n - BT By Mo gt | u odoah gan o
A A il B L cahan it B ane] Langde of B
2| aal o P g
Srp—_—
Sunhay Outar
oy B hopuray L cvonlhe M v A he hoguorcy my rood Lo weabod T o)
R MV W 11 el AL S8 AL | DAV ¥ A Dl O Boverei oo | maence Scn - Lisag 4o teals e ciolad
saveriy vy Cam b wod W wdodse sl o
. A et L g e 8 i e el T Sl vy Lawvemsly T vy wen) cmmd W b sbeent S0hey IR AT (Fa Na) AV heunder Ao adesny
Dby pror i g AL
oy o o U o s de bogurn . T i —
show. 4 vmall by ey Ahsd @ A e e P N ek
N e e M o e L L
wdd ] o mard ) b g o hahiny Mleg WM w0 S wreaddhe v sy vt of e

A1 TACATEE M A PR AN TS W0 P TR Bt e e 7 L A e d (A TR o B AT SR St s T ATy Arher

Cawd




Granular Pipeline
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Granular Runtime

eSeparate engine and exhaust

eNPC engines use exported loop data
eGranular clock used to sync oscillators
eReal-time DSP post-processing
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Synthesis

eMotivation: dynamic assets, fidelity, memory

eDesigned to be accessible and encourage
experimentation
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AMP

e Used to create a wide variety of asset components
e Particularly good for noise-based sounds
e Enabled sound-designer-authored effects chains
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Environmental Audio

e Striving to create an immersive world:
e Environment produces sound

e Affects sounds playing within it

e Responds to sound
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GTA IV Ambience

86 zones
57 rules
198 static emitters
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GTA V Ambience

949 zones
1210 rules
518 static emitters
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Environmental Audio

eDistance effects
eOcclusion
eReflections
eReverberation
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Environmental Audio

eResonances
eShockwaves
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eThanks for listening!

rockstargames.com/jobs
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