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Career
— Working in the game audio field since 1995

— Worked in the commercial music (popular music, AD,
etc.)

Now
— Sound Director, working at the Redduck Inc.
— Audio Consultant, the Nuvoton Israel R&D & Waves

Education
— MA : Music Technology, Sang-myung Univ.
— PhD: Audio Signal Processing, Chung-ang Univ.

Papers & Research area

— 2007. Video game console audio: Evolution & Future
Trend, Bangkok, Thailand

— 2009. Audio Dynamic_Rarge Control for STB, ICCE, USA
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2. Background

1. Academic Research
— 2004. Establishing a Reference Playback Level for Video Games

2. AES 129% Conv. (www.aes.org)
— 2010. Nov,

3. GDC (www.gdconf.com)
Activision, Sony, Microsoft, EA and Ubisoft

Developing Sensible Reference Level Standards
— GDC 2009 Meeting
— GDC 2010 Meeting: 15t Public Discussion
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3. Current — Monitor System of Users

Contents

Player
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4. Solutions for Consumer Devices

e Waves: MaxxAudio
— PC, TVs, Cell Phone, etc..

& MAXXAUDIO 3

Omaxxea @ maxxsass: @) MAXX TREBLE
@ maxx stereo @ maxx piaLoc @) maxx voLumE

e SRS : How many user satisfied ?
» Etc..
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. Equal Loudness Contour
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6. Evidence- Listen & Recognize

e Liner 20~20kHz * LOg 20~20kHz
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7. Weighting
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3. 24 T A2

A 222 R

1. = L7 2 A} Ava, Special Force2, Sudden Attack,

Crossfire, Combat Arms

2. off Q|7 Al: Counter Strike, Battlefield Online,
Soldier of fortune online

B. 9fl2ZE& (== TANTE)
1. Call of Duty: MWS3, Battlefield 3 &
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Sudden Attack
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8.1 Differences of gun sound

dBFS
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8-2. Differences of playing volume (2sec.)
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(a) Waveform Signal

a) Waveform Slgnal
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9. Standards

1) Trailers

1. TASA - Trailers Audio Standards Association

2. CALM - Commercial Advertisement Loudness
Mitigation Act

R=DIOVCEL

RED DUCK INC. GAMES INFINITY

16



Define the Future

gceon

CHN

9. Standards

2) TV (NTSC)

1. Peak/RMS based “Program Level” Standardization

A.
B.

C.

m O

Reference : -20dBFS

Average Loudness between -28dBFS and
20dBFS(RMS/VU)

Average Loudness not to exceed: -17dBFS(RMS/VU)
SD: -10dBFS
HD: -3dBFS
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9. Standards

3) FILM

1. "Playback Level” Standardization

A. Reference : -20dBFS per channel = 85dBFS @1kHz
B. No real rules, studio/producer preference
C. Standardization of playback level is common ref point

=DDOVCL .
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9. Standardizing

4) Gaming

1. "Average over Time" Standardization
2. "Playback Level” Standardization
3. Peak/RMS based "Program Level” Standardization
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10. Roadmap

Feedback

Implement

Agreement
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Proposal

Participant

Meeting &
Discussing
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Conclusion
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