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Under Pigstruction

”Next-gen” mobile game

Triple-A console quality

Former DICE, Avalanche, Crytek



… and oh, you only get 6mb for audio

10mb
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The exception – human voices





Sound Summary

• Variation is key to quality, but variation is also the size budget killer

• Much variation was achieved by talking to other disciplines

• We also used middleware – it really helped!



Sound Summary

• Sounds use random pitch for variation; volume and pan are handled by game

• Most events have only one sound file

• Extra files were made for recognizable sounds + sounds that play repeatedly

• Variation files were usually three with random no repeat

• No upper limit for amount of voice variation files







The Music in Angry Birds 2
… One Big Tiny Problem



6 minutes of music
15



Following the

brand







To synthesize…

… or not to synthesize?



Levels and Chapters



Chapters



0.5mb

0.5mb

0.5mb

0.5mb

0.5mb

0.5mb

= 3mb



0.5mb

0.5mb

0.5mb

= 1.5mb





Levels

How would we keep one track interesting over so many levels?

• When does it start to feel repetitive?

• What can we afford?



A simple solution

for a complex problem

NightDay Dusk DawnFull song



A simple solution

for a complex problem

intro intro intro

NightDay Dusk Dawn





Music summary
Chapter screen

• A one-minute identically paced looping track per setting

• Cross-fade the tracks when moving between chapters

Levels

• A 2-3 minute looping track per in-game setting

• Chop up into parts with short unique intros based on background lighting 

• Play from new part when progressing, randomize on repeat







Compression



All these settings…?

• Compressed in memory: takes less memory but more CPU

• Decompress on load: takes more memory but less CPU

• Stream from disk: takes less memory for big files (200kb+)

• Memory is usually the bottleneck for sound on mobile



Music

Sfx

Voice

7 tracks averaging 2+ minutes

300+ effects averaging 1.2 seconds

400+ samples averaging 0.7 seconds

(15 minutes)

(6 minutes)

(4.5 minutes)



14.3mb

4.0mb

2.2mb

20.5mb

128kbit/s

stereo

64kbit/s or 128kbit/s

mono or stereo

64kbit/s

mono

Total

Music

Sfx

Voice



Total

Music

Sfx

Voice

5.8mb

2.4mb

1.8mb

10.0mb



The case for mono



3% (?)
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Stereo Spreader

L
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Original



56kbit/s stereo 

(28kbit per channel)



56kbit/s mono 

with stereo spreader



52kbit/s



Compression Summary

• Most assets are compressed to 52kbit/s – it works surprisingly well!

• We prefer Vorbis, but Unity 4 used mp3 for mobile

• Stereo takes up twice as much space as mono

• Most users will have a mono experience anyway due to hardware

• Headphone users can have quality improved by stereo spreader



80+ million downloads
zero complaints
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