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Adaptive Audio in INSIDE
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\ audio director, sound designer, composer
Andreas Frostholm  sound designer
Sags Gunver Ryberg composer, sound designer

Jakob Schmid audio programmer



Audio Engine: Audiokinetic Wwise
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INSIDE Video



Animation Events
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Animation Events

e Associated with a specific animation
e Occur at a specific animation frame

e Can trigger sounds or visual effects
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Context-Sensitive Events
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previous action: idle current action: jog idle 109
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any none sprint run jo ' v
e : o] play sound 'takeoff mf
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RunTurnRun
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Context-Sensitive Events

e If previous action was 'sneak’, a
different sound is played

previous action: sneak current action: jog sneak 109
any idle sprint run jog
- - — play sound 'walk’
sprint
v wjac:a :E: jog
sneak jog jog lwalk ]
JumpUp
JumpForward
RunTurnRun

RunStop



Wet Animation Events

e Shoes can get wet
e Adds wet sound on top of footstep

e \Wetness value is used to set volume

o Is set high when in water or on a wet surface

o Dries out over time



Elbow Brush Sounds
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brush




Voice Sequenc



Continuous Voice Sequencing

e Recorded breath sounds have varying durations

e 'Stitching' recorded sounds together results in

natural, uneven breathing pattern
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Voice Direction

e \oice direction is done using voice configuration system

e The director (Martin) instructs the actor (the voice sequencer) how to emote:
o based on location or
o based on reacting to events
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Boy

Voice Configuration

Vv Set Emotion {boy_voc_emotion)

Ernotion (boy) Frantic
¥ Morph: Enable

- Target Ermotion (boy) Relazed

- Time 5

T Set Yoice Theme (boy_voc_theme)

Vv Set Intensity Clamp (rtpc_boy_voc_intensity)

Start Intensity range

- Min 100
- Max ™ 100
- Time ; 0

v Morph: Enable
End intensity range

- Min ; 0
- Max ~ 100
- Tirne 5

T Set Yoice Yolume (rtpc_boy_voc_config_volume)

Action Override Land

Trigger Enter:
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Action

Hierarchy of sounds in Wwise project
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Random Selection

Randomly select and play one sound in a group

v Eﬁ Boy_s01_t20_breath_kickair_hp |06 _ex
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v 1§5% Boy_s01_t20_breath_kickair_hp_[25_ex } i w m i (» o Ym nmmm«r
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K; Boy_s06_t01_breath_impact_r_hp151_12dB- 101
&; Boy_s06_t01_breath_impact_r_hp151_12dB 102
G Boy_s06_t01_breath_impact_r_hp151_12dB: closedm_41




Voice Sequencer Modes

Continuous Mode Run: Rhythmic Breathing
switches -— br. cycle t? T ?
v ‘ siep step step
play sound F—P» wait S breath




Adaptive Audio in INSIDE

e C(Context-sensitive animation events for footsteps
e \oice Direction selects sounds based on action, intensity, and emotion
e \oice sequencer continuous mode sounds natural

e Rhythmic breathing when running
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Adaptive Music in 140




140

140

Jeppe Carlsen (design, programming)
Niels Fyrst, Andreas Peitersen (visual design)
Jakob Schmid (audio)

Developed as hobby project over 3 years
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Developed in Unity 3
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Ableton Live
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Audacity
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Level 4




Position-Adaptive Music

e Music loop audio sources are placed directly in level geometry
e Adaptive mix occurs as player moves around

e Areas gain unique atmosphere based on music
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Music Loop Positions - Level 4
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Synchronized Loops

e All loops must be exactly same length, or integer multiples
e All loops must be started in the same frame, possibly muted
e New loops cannot be started

e Never change pitch
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AudioSync Component

AudioSync component handles all s

. Fade In Time
music |oops Fade Out Time
Fade On Mutes
. . Override Start Pitch
e Handles fading in or out Add To Audia Layer
Fade In On Play
. Dont Reset Volume On Umute
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140 Music Production

Top | 140.00 |11 4 / 4 | O® +|None ~

2|0 Key |- M0t

14-layer2-key [8.
jer2-beat [8.0.0 loop]

jor3-key [16.0.0LF]

dn [1.0.0 loop]

4-1ayerd-bass_dn (8.0.0loop]

4-layerd-gravity_dn [16.0.0LF]
14-layerd-gravity_up (16.0.0 F]
14-ball-organ (8.0.0 oop]
4-variation1 (8.0.0 oop]
]
DEs
key_pickup wia C

Sample  Controls @) @ Audio Effect Rack

% ® ©) Dynamic Tube
: pvist e
[Chain] [ Hide Dry/ E TM
E 56| ] > i
2 do%
Gain o] =i
sl e Drop AudioEffacts Hore
e ?.\v. ‘uwv o ?:In ot ré.:v R
V62.anz eax V22908 e Jo10ms ~e10ms \i7e 35%

x attack |
)] <
s0ms
Frea  Width

Q

0048

686 100kHz 46% 107

v[?‘v.-ﬁv
S me| m



The Puzzle of Music

Making music for a music game can be like solving a puzzle
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KillBlocks and Togglers

Two example game mechanics

KillBlock Toggler



KillBlocks

KillBlock



KillBlock Rhythm Pattern

e Communicates to player exactly when certain
game areas are either safe or lethal

e Must correspond exactly to game logic timing




KillBlock Rhythm Pattern

e Music runs at 140 beats/minute
e A'bar'is 4 beats ~ 1.7 seconds

e Our KillBlock rhythm is exactly 2 bars




KillBlock Sounds

e > MOVE sound is a 'Landlord stab'
e X TOGGLE sound is a 808 cowbell

Rhythm Composer TR—abe

Computer Controlled

ﬁ—l




> MOVE Sound

e 'Landlord' stab
e Classic house sample

e Sampled minor chord played on piano-like FM synth

e Origin of sample seems to be 1984 [Kialale/ (Vg Re[nleRe=lols )
LI\l CRETNINER AL andlord's 'l Like It (blow out dub)' (1989)
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Sampled Chords

e Sampled chord is played back at different sample rates

e Resulting output is the same chord with new base notes

(foundational for all sampler-based music)

() ® landlord-1_Like It-1989 W

G
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1-Shot
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KillBlock Harmony

e The result can be heard in the [lIz]{eleQs]e]¢ )
e 2-bar rhythmic loop

e 38-bar harmonic loop

bars
i.:.2.:.3.:.4.:.5.:.6.:.7.:.8.
Cm D#m FHm C#Hm Em Gm Dm Fm




KillBlocks and Togglers

Toggler



Toggler Sound

The toggler loop alternates between two different Operator patches

State A Sound

] |
Rate
-
11188
(] & £ Bl || Fitter | ] Freq
M Envelope O Oscillator 2950 o4 S
Attack Decay Release Time<Vel Wave /\/ ‘7I o Doy, 18.5kHz
0.00ms 1.77s 137s 0% Sin - PitchEnv  Spread
Initial Peak Sustain Vel Feedback Repeat Q e
-inffdB 0.0dB -infdB 0% 0% Ooff ~ —
Coarse Loop Key Phase Osc<Vel Tone
None ~ 0% 0% 0 )

70 %

State B Sound

Fixed

&

Rate

N
96.76

Freq

M Envelope OOscillator (,\
Attack Decay Release Time<Vel Wave 55.3Hz
0.00ms 600ms 6.42s 0% Sin ~ /\/ Spread
Initial Peak Sustain Vel Feedback Repeat G i
-infdB8 0.0dB 0.0dB 0% 0% Ooff ~ A%
Loop LG Phase Osc<Vel

None ~ 0% Box o

70 %

2R

Amount

T32%
Res

20%

Transpose
4
5

Ost
Volume

N
-2.3dB

Transpose
4

0

Ost

O
-13d8




Toggler Rhythm Pattern
LiYtoggler loopad

e 3-bar rhythmic loop
e Game logic toggle floors between lethal
and non-lethal

e Two states: Aand B




Toggler and KillBlock

Both play at once in this jump puzzle!

KillBlock




Toggler and KillBlock Rhythms

e KillBlock loop is 2 bars

e Togglerloop is 3 bars

KillBlock
Lo a0 ¢ 8 o o o0& o o o 8 o 4 o
> > >> X
Toggler
e A 2 .00 0. 3.0 0.

KillBlock



Loop simultaneously after 2 x 3 = 6 bars

KillBlock x 3

Toggler x 2

ooooooo




Toggler and KillBlock Combined
The combined 6-bar loop of [y <)

Combined 6-bar loop

This pattern is what the player must grasp
to pass the jump puzzle




Toggler Harmony

e Toggler loop must be in harmony with KillBlock loop

e 8-bar harmonic loop

KillBlock: Cm D#m F#m C#m Em Gm Dm Fm
Toggler: Cm7 D#m/7 Bmll C#m7 Em7 Cmll Dm7 Fm7



Toggler Full Loop

e 3-bar rhythmic loop
e 8-bar harmonic loop

e Fullloop: 3x8 = 24 bars

1...:... 2...5... 3...0... 4...:... 56008000 6ol Y/ 8...:... 9...:... 10..:... 11..:... 12..:...
A B AB | A B AB | A B AB | A B AB
Cm7 D#m7 Bmll C#m7 Em7 Cmll Dm7 Fm7 | Cmll D#m7 F#m7 C#mll

13..:... 14..:... 15..:... 16..:... 17..:... 18..:... 19..:... 20..:... i s 22..:... 23..:... 24..:...
A B AB | A B AB | A B AB | A B AB

Em7 Gm7 Dml11l Fm7 | Cm7 D#m11l F#m7 C#m7 Emll Gm7 Dm7 Fmll



Level 4 Video




Toggler Full Loop
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Cm7 D#m7 Bmll C#m7 Em7 Cml1l Dm7 Fm7 Cml1l D#m7 F#m7 C#ml1l

RIS 8 G 15568000 1 5 50 o 86050 17 e 58000 12568000 20..:... ] O 22 T 22836 6800 25 SN
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Rising Pattern

Level 4 is composed to emulate frequency continuously rising:

e Uses chord inversions to create 4-chord rising sequences

e Chord notes generally ascend over full 24-bar loop




rising frequency pattern
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Spectral analysis of soundtrack version s



140 Soundtrack Available Now!

Vinyl
e iam8bit

16
160 part 28
14 Wems

Digital

Steam
GOG.com
Spotify
iTunes

Conposed ana produced by Jakod Schmid
. schRL. Gk / s, carLsenganes. con
Groated with Ablaton Live, Wodnet. Korg M1

Viry\ produced by bt wew. Landsis con o
Mastorad for vimyL by David Gardner. Ln

o synthastzer

Nastering
The gane 140 wss crasted by Joppe Carlssn, Jakob Schwid. Niols Fyrst. Andrass Arnild Peitarsen

Thanks to: Martin Stig Andersen. Peter Buchardt, WIKeL Svandsen, WixKel Gfst, SOS Gunver Ryberg. Cristisn Voget.
Grag Rice, Jon M. Gibion, Anands White, CAPLtien Vil

140 ® Carloon Gunes. The 140 soundtrack by Jakob Schmid is Licansed undsr o Crastive Coamons Attribution 4.0
Intarnationsl License, To view 8 copy of this Licanse, VLsit www.crastivecomons.org/Liconses/by/ 4.9/

Carlsen Games

Includes: ) s
140 Vinyl Soundtrack Digital Soundtrack Music by: iamfIbit
Limited Edition of 1400 Steam Code for Full Game Jakob Schmid iam8bit.com




Adaptive Audio in 140

e Position-Adaptive Music: audio sources are placed in level geometry
e Music is a set of synchronized loops
e Music is created to fit game logic timing

e Fitting different harmonic and rhythmic patterns together is a puzzle in itself




Realtime Synthesis



MIDI-like Sequencing

Sequencing of samples or real-time synthesis
Key changes

RemOV|ng noteS Desk File Edit Parts Functions Options

ARRANGE - Sequenz

Procedural / generative music

Bass
Strings
Orgl
Drums

Cubase (1989)



Real-time Synthesis

e Parameter changes controlled from game
e Subtle changes in timbre accompany game events
e \ariations in timbre retain player interest even though sequence repeats
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Realtime Synthesis was the Norm

e 1970s to mid 1980s: hardware-based realtime synthesis

e Hardware synthesizer-based hardware platforms
Arcade machines (1970s and forward)

Atari 2600 (1979)

ZX Spectrum (1982)

Commodore 64 (1982)

O O O O

ZX Spectrum Commodore 64 Atari 2600



Modern Realtime Synthesis

e Implemented as audio plugins in sound engines
e Normally rendered on CPU, not in dedicated hardware
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FMOD Studio plugin
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Simple attenuation and panning for music loops using built-in audio system

ource
source




