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D igital Radio, which comes in several 
varieties and modes, boasts many new 
features over its analog predecessor. 

These include digital audio that is free from 
multipath and enhanced text displays that scroll 
song title and artist information. While these 
are improvements upon analog radio, Europe’s 
attempts with digital radio broadcasts tell us 
that these features alone might not be enough 
to sway consumers to trade their existing car 
stereos for a new digital  radio model ... until 
now. In the age of home theaters in a box, DVD 
players in cars, and 5.1 surround sound video 
games and movies, surround sound may be the 
“killer app” for the digital radio market.
 Digital radio has made the incremental 
step of improving quality by increasing audio 
bandwidth and adding ancillary services, but 
this is primarily still focused on delivering two-
channel content. To make a significant step, the 
next generation of digital radio services needs 
to offer the surround sound experience. Several 
surround sound radio pilot projects have been 
completed and the war of standards is raging 
for a suitable transmission protocol.

“Killer App” for Digital Radio
 Stereo digital broadcasting was introduced 
to Europe a few years ago. Listener response 
has remained lukewarm. The lesson to be 
learned is that mere “improved digital sound” 
is not enough to cause listeners to buy new and 
more expensive radios. It was the same with 
the FM mono vs. stereo history: not a lot of 
FM radios were sold in the USA before stereo 
broadcasts, even though FM offered much 
improved fidelity compared to AM. History 
often repeats with regard to consumer adoption 
of new technologies. 
 The technology to transmit 5.1 surround 
sound over digital radio has just recently been 
perfected and is now being introduced. Just 
a few years ago, it seemed we didn’t have 
enough bandwidth even for quality stereo in 
digital radio. But multichannel audio coding 
technology has advanced quite amazingly, and 
surround is a real here-and-now possibility for 
radio broadcasting.
 Multi-channel surround is becoming an in-
creasingly hot consumer desire, mostly driven 
by the DVD video format, which delivers the 
experience to consumers at home. Almost all 

DVD releases have a 5.1 surround option and 
many high-end television, home theater, and 
audio systems are being installed with multi-
loudspeaker surround capability. Surround is 
coming to automobiles as well, with a number 
of manufacturers already having announced 
5.1 car audio systems. DVD Audio and SACD 
Multi-channel disks offer high-quality sur-
round music to consumers.
 The term “surround sound” is not strictly 
defined. There are several systems available that 
provide multiple audio channels of information 
for playback over a system with speakers dis-
tributed around a listening sound field. All the 
surround systems use a low-frequency channel 
to provide the deep bass of the listening experi-
ence. Because of the omnidirectional properties 
of low frequencies, this deep bass channel feeds 
a single subwoofer that is usually placed near 
the front of the sound field. From there, five, 
six or seven speakers can be placed around the 
listener to provide the surround soundfield. 
 The generic term “surround sound” is often 
used to describe anything with more than two 
reproduction channels. Most recent progress in 
this area has taken place in the cinematic and 
television sound industries, but a growing body 
of work in pure-audio applications now exists, 
primarily in the form of commercial music 
releases, concert recordings and radio drama 
productions. 
 With a few exceptions, this content is 
produced today in a five-channel form, with a 
configuration intended for reproduction with 
speakers’ placement relative to the primary 
listening position as left-front (LF), center-front 
(CF), right-front (RF), left-back (LB) and right-
back (RB). Despite this placement description, 
however, it is conventional to refer to the two 
back channels in this configuration as left sur-
round (LS) and right surround (RS), while the 
center-front channel is typically called simply 
center (C). 
 A narrowband sixth channel is sometimes 
added for low frequency effects (LFE), with its 
content fed to a subwoofer that can be placed 
anywhere in the listening area. Given that the 
LFE channel’s bandwidth is about 1/10th that 
of the other five full-range channels, this format 
has come to be known as 5.1 channel surround. 
It is the standard format for most multichannel 
music content produced today.

Different Forms of 
Multichannel Audio

 Three general terms are used to describe 
the different forms in which multichannel audio 
may appear  in digital radio:

•  Discrete multichannel audio – the produc-
tion format of multichannel content, in which 
all five (or more) channels are kept wholly 
separate from one another, and all signals are 
fed to and from audio devices via isolated audio 
paths.
•  Composite surround format – a system 
that converges a discrete multichannel audio 
signal into a smaller number of channels (no 
less than two), via an encode/decode approach 
that allows downstream re-extraction of a 
multichannel signal. This approach allows the 
storage and transport of surround audio on 
existing stereo architectures, either analog or 
digital.
•  Component surround format – a digital-
only approach wherein audio data and multi-
channel spatial bit stream data are maintained 
as separate signals. Downstream processing 
can apply the spatial data to the audio data to 
re-extract a multichannel signal. This approach 
allows the audio data to be managed indepen-
dently from its spatial reproduction format.

Early Surround
 Surround sound is a term that has been 
thrown around loosely since the appearance 
of the early multi-channel “Cinerama Sound” 
format of the 1950s. In current technology, 
surround sound typically refers to an audio 
system with a left, center and right speaker 
in front of the listener and one or more rear 
speakers behind the listener. 
 This set-up often is accompanied by a 
separate subwoofer to handle the thumpy, low-
frequency energy. You might start to see how 
this speaker configuration would lend itself to 
car audio, with speakers in the front, speakers 
in the rear and a subwoofer. 
 In an ideal world, the listener’s surround 
audio source would be able to address each 
channel of sound discretely, putting separate 
audio information into each speaker. Until 
recently, most audio sources were stereo, 
providing only two channels of discrete sound 
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