
Audi Sound Concept

In the summer of 2010 AUDI and 

Fraunhofer IDMT presented “Audi Sound 

Concept”, involving the fi rst car ever to 

be equipped with a fully integrated spatial 

sound system based on Wave Field Synthe-

sis technology. Coming as a mass produced 

car in terms of its outer appearance, the 

Audi Q7 prototype on the inside is a rolling 

hi-fi  studio that makes for an outstanding 

sound experience.

Challenges

The aim of the “AUDI Sound Concept“ 

project was to build a prototype integrating 

a spatial sound system based on Wave Field 

Synthesis technology in a mass produced 

car. Particular challenges were to

• integrate a large number of loud-

speakers in an aesthetic fashion,

• develop effi cient signal processing 

algorithms to leverage Wave Field 

Synthesis technology in a car,
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• develop an intuitive user concept 

for convenient control and design of 

sound scenes,

• integrate an interface that allows users 

to play conventional audio formats, 

such as stereo or 5.1 surround sound 

material,

• develop and integrate a concept for 

close-to-reality, dynamic room acous-

tics simulation in order to be able to 

manipulate the car’s interior acoustics.

Technical Solution

System Components

• 62 loudspeakers,

• 19“ rack industrial PC for loudspeaker 

signal computing,

• 64-channel Class-D audio amplifi er 

for distribution of audio signals to the 

speakers,

• DVD audio/Blu-ray player for playing 

conventional audio formats.

1  Loudspeakers mounted into the 

doors of the Audi Q7 prototype 

used for Wave Field Synthesis repro-

duction. 

2  Additional loudspeakers mount-

ed into the D-pillar used for Wave 

Field Synthesis reproduction.
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Loudspeaker Concept

The interior of the Audi Q7 is equipped 

with 62 speakers in total:

• 52 mid-range speakers to produce the 

Wave Field Synthesis effect,

• 5 tweeters and 4 woofers to extend 

the frequency range,

• 1 subwoofer.

User Interface

The sound system can be controlled over 

an iPad, a tablet PC, or the on-board 

MultiMedia Interface (MMI). A graphical 

user interface adapted to the system allows 

the user to conveniently 

• visualize and switch between virtual 

rooms,

• visualize and position the virtual sound 

sources, 

• display the speaker levels,

• confi gure the sound.

Replay formats

The sound system allows to play audio 

material particularly created for being used 

with Wave Field Synthesis technology. 

Different sound objects (instruments, radio 

announcers etc.) can be positioned and 

arranged at will in the car’s interior, and 

the different characteristics of these objects 

(volume level etc.) can be modifi ed interac-

tively. Besides Wave Field Synthesis material 

the system also plays conventional audio 

material (such as stereo or 5.1 surround 

sound) in the best sound quality.

Room Acoustics Simulation

One special feature of the sound system 

is its capability to simulate specifi c room 

acoustics in the car’s interior. Basically any 

room characteristics can be simulated – be 

it an opera house or a nave. By means of 

effi cient signal processing algorithms as 

many as 16 virtual sound sources can be 

positioned and arranged in realtime, with 

room acoustics automatically adapting to 

the movements of the sound source. 

“ W e  a p p r e c i a t e  o u r  c o l l a b o r a t i o n  w i t h  F r a u n h o f e r  I D M T ,  o u r  l o n g t i m e 

c o m p e t e n t  a n d  r e l i a b l e  r e s e a r c h  p a r t n e r .  W o r k i n g  t o g e t h e r  i n  t h e  “ A U D I 

S o u n d  C o n c e p t “  p r o j e c t  w e  m a n a g e d  t o  j o i n t l y  d e v e l o p  t h e  m o s t 

i m p r e s s i v e  s o u n d  s y s t e m  t h a t  h a s  e v e r  b e e n  b u i l t  i n t o  a  c a r . ”

P e t e r  G l e i m ,  s o u n d / a c o u s t i c s  d e v e l o p m e n t ,  A U D I  A G


