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ABOUT MYSELF 
  
u  Parallel studies in conducting at Hochschule „Mozarteum“ in 

Salzburg and mathematics at ETH Zurich (with R. E. Kálmán).  
u  Author, musician, presenter and executive producer for ARD, 

ORF and Schweizer Radio DRS. Translator for Insel-Suhrkamp. 
u  First application of inverse problems to audio engineering, and 

of algebraic invariants to signalling theory. WIPO Award 2009. 
u  CEO of Swissaudec GmbH, Switzerland 
u  Current standardization activities: ISO/IEC JTC1/SC29/WG11, 

Ecma TC32-TG22. 
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OVERVIEW 
 
u  V. Hambardzumyan‘s „inverse problem“ in audio engineering 
u  A first application of D. Hilbert‘s „Über die vollen 

Invariantensysteme“ to signalling theory 
u  An introduction to Ecma TC32-TG22 
u  Ecma S5 - some features and figures  
u  Implementing AAC and USAC with Ecma S5 
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V. HAMBARDZUMYAN (1908 –1996)                                              
ABOUT HIS „INVERSE PROBLEM“: 
“In the simplest case of monochromatic and isotropic elementary 
scattering acts the method enables to replace the search for a 
family of solutions of a complicated linear integral equation by a 
numerical solution of a single and very simple nonlinear functional 
equation.“ 
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MICHAEL A. GERZON (1945 – 1996): 
 
 
 
 
 
 
 
 
 

P. Montgomery: Pseudostereo Techniques. – University of Sydney 2007. 
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Frequency	  Level	  Time	  

May lead to sound source 
separation, if appropriate. 

Implies uniform  
localisation for  

all sound sources! 
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INVERSE CODING PRINCIPLE: 
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INVERSE CODING FORMULAE: 
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INVERSE CODING BLOCK DIAGRAM: 
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THE REDUNDANCY PROBLEM: 
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SPECTRAL BEHAVIOUR: 
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SPECTRAL BEHAVIOUR: 
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D. HILBERT (1862 –1943): 
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ECMA S5 may be configured for NHK 22.2 experience at 48kbps 
and above with shortest latency: 
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ECMA S5 FEATURES 
 
u  Easy integration of lossless and lossy base audio codecs 
u  Easy integration of audio coding libraries 
u Modular and extendable configuration data 
u  Registry for market-relevant loudspeaker configurations 
u  Ecma S5 reference: Tables 7 and 8 in ISO/IEC 23001-8, 

Information technology -- MPEG systems technologies -- Part 8: 
Coding-independent code points. 

u Modern fingerprint synchronisation 
u  Ancillary data option e.g. for loudness and broadcaster-defined 

data 
u  Internal and external multiplex 

 

 



IMTC 20th Anniversary Forum – Porto, Portugal 

FUTURE ECMA TC32-TG22 ACTIVITIES 
 
u  Ecma TC32-TG22 work will focus on implementation of Ecma 

S5 with AAC and with USAC. 
u  Current liaisons: ISO/IEC JTC1/SC29/WG11, AES X-212 

u  Active contribution from industry is welcome! 
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