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Introduction 

Not all television programs require full-throttle dynamic range.  Feature films that sound good 
in a 450-seat movie theater simply do not translate well to the typical 3-inch television 
speaker.  Combined with loudly produced commercials and potentially missing or incorrect 
audio metadata, the audio presented to consumers is unpredictable at best and unacceptable at 
worst.   

The third generation Linear Acoustic AERO series,1 comprised of the AERO.air (5.1) and the 
AERO.air (DTV) are designed to solve loudness issues, provide upmixing to keep 
programming as 5.1 channels, manage metadata to guarantee compliance with FCC rules, and 
can include Dolby Digital (AC-3) encoders to simplify installs and lower costs.   

The AERO units should ideally be located directly before the ATSC encoder in a DTV plant, 
and as it can contain optional Dolby Digital (AC-3) encoding manufactured by Dolby 
Laboratories, the AERO unit can be placed exactly where the encoder would normally be 
installed.   

The AERO units contain extensive control and routing features not found in any other 
processor.  While loudness control is the primary objective of the unit, upmixing, metadata 
management, signal switching, and encoding are also provided.  Alternate language (SAP) 
and descriptive video (DVS) services can be created from applied audio channels saving the 
cost and complexity of external mixing equipment. 

Metadata support is the most comprehensive in the industry.  Relying on applied metadata as 
well as actual measurements of the audio, the AERO units will provide smooth and consistent 
audio.  Viewer complaints about loudness and other audio anomalies will be eliminated. 

Figure 1 on the next page shows a typical installation.  In this drawing, an AERO.air (5.1) or 
AERO.air (DTV) acts as a "catch-all" that can be set to perform as much or as little processing 
as a station requires.   

 

                                            
1 AERO.air is a newly re-named version of the AEROMAX product designed to support more features 
and upgradeability. It is identical in all aspects except name to the dual power supply AEROMAX unit 
which began shipping in December 2007. 
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Figure 1 – General implementation of the AERO.air (5.1 or DTV) Transmission Loudness Manager . 
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The AERO.air  is Smart 
The AERO.air has been designed to work with Professional Audio Metadata (a.k.a. Dolby E 
Metadata).  If the metadata can be trusted to always be there and always be set correctly, the 
AERO.air can be set to perform very light processing.  If metadata is missing or wrong 
(intentionally or otherwise), the unit can be set to protect viewers from loudness problems.  
Now the focus of newly proposed legislation, loudness remains at the top of viewer 
complaints to the FCC.   
 
 
The AERO.air  is Local 
There are also many useful “ local station”  features that allow the two-channel audio from the 
existing television plant, seen to the right of the red line in Figure 1, to be switched, 
crossfaded, or voiced-over the 5.1-channel network audio.   
 
The AERO.air helps to solve the 2-channel/5-channel switching issue by providing selectable 
upconversion, or upmixing of the local signal.2  This upmixed signal is completely downmix 
compatible, maintaining absolute mono, stereo, and 5.1-channel compatibility while 
simultaneously helping local stations “ light the 5.1 light”  in a high-quality manner.  Most 
importantly, this helps to maintain the dialogue anchor from the center channel, and prevents 
disconcerting image shifts when transitioning between 5.1-channel network and two-channel 
local audio sources. 
 
An LtRt compatible two-channel downmix of the main program audio is also provided.  This 
is useful today for monitoring, but in the future it will very likely be used to feed the NTSC 
plant, which due to economic reasons will be sourced from a downconversion of the DTV 
signal. 
 
The AERO.air  Works With All Budgets 
The AERO.air (DTV) is an entry-level version that accepts up to six channels of audio, 
processes them to control loudness, and can upmix stereo sources to 5.1.  The AEROMAX 
DTV has no analog inputs or outputs, and limited switching capabilities, but is ideal for 
affiliate stations that do not have access to baseband network audio, do not need advanced 
switching options, and have no requirement for processing three individual stereo programs.  
The unit can be software upgraded to the fully featured AERO.air (5.1) at any time. 
 
The AERO.air  Works With All Networks 
Each terrestrial television network has chosen a different manner of distributing their high 
definition video and multichannel audio signals to their local stations.  The following figures 
show how the AERO.air can be easily implemented for each network. 
  

                                            
2 See  “Master Control Operations with Multichannel Audio”  in the White Papers section of Tech Talk at 
www.LinearAcoustic.com. 
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ABC Affiliates 
ABC pioneered the terrestrial distribution of HDTV with 5.1-channel audio back in 1998.  As 
Dolby E was not yet commercially available, ABC chose to use Dolby Digital (AC-3) at the 
high rate of 640kbps.  Although the system does not presently have any way of carrying 
metadata, Figure 2 shows how the Dolby Digital (AC-3) encoder relies on the AEROMAX 
5.1 to match the audio to an internally generated metadata preset. Note that local audio can be 
switched, mixed, or voiced over the network audio. 
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Figure 2 – Implementation of AEROMAX 5.1 at a typical ABC affiliate station. 
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CBS Affiliates 
CBS has chosen to use the Dolby E system to carry multichannel audio, but immediately 
decodes the audio back to baseband PCM for potential embedding along with metadata back 
into an HDSDI signal.  Many local stations will not be re-embedding the audio into an HDSDI 
signal, hence the de-embedder would simply be a Dolby E Decoder.  Either way, the audio 
must be baseband PCM for the Dolby Digital (AC-3) encoder and therefore the AERO.air fits 
right in.  * *NEW for  CBS: The AERO.air (5.1) is now the only processor that supports the 
CBS method for SAP and DVS program delivery, performing all of the de-embedding, re-
mixing, and encoding in one box, minimizing both complexity and cost for stations. 
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Figure 3 – Implementation of AERO.air at a typical CBS affiliate station. 
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NBC Affiliates 
NBC specified that their network distribution equipment have the ability to pass eight 
channels of audio, and the system they chose accomplishes this via four built-in two-channel 
MPEG audio encoders at the network, followed by four built-in decoders in the affiliate 
station IRD.  Initially, the system was unable to pass audio metadata, but recent tests may 
bring about a change.  Regardless, installing a Linear Acoustic AERO.air is a good idea and is 
a straightforward task as shown below in Figure 4. 
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Figure 4 – Implementation of AERO.air at a typical NBC affiliate station. 
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PBS and FOX Affiliates 
PBS has chosen to perform ATSC audio and video encoding at the network, distributing the 
transport stream (up to 19.39 Mbps) to affiliate stations and FOX decided to use this same 
Transport Stream Distribution model for their network signal.  By sending the complete 
transport stream, all that is required to get the signal on air is a modulator, a power amplifier, 
and an antenna.  This allows both a very cost-effective transition for affiliate stations who are 
required to get a digital signal on the air, and the potential for the highest quality signal to be 
delivered to the consumer due to the minimal stages. 
 
Figure 5 shows how local audio can be processed to match the loudness and channel 
configuration of network audio.  This results in a smooth and unnoticeable splice between 
network and local. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5 – Implementation of AERO.air at a typical PBS or FOX affiliate station. 
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Local insertion becomes a bit more challenging, however.  As the Dolby Digital (AC-3) signal 
has already been compressed once, decoding and re-encoding the signal to add local audio 
causes the metadata to be lost and thus can potentially cause audio quality issues.   
 
Figure 6 shows an alternate unique solution to this problem.  The incoming audio is decoded 
by a Dolby DP564 Dolby Digital decoder, and is then passed to a Linear Acoustic AERO.air 
where the network and local audio can be transitioned between (for voiceovers and local 
insertions).  The affiliate stations local Dolby Digital (AC-3) encoder receives the output of 
the AERO.air, which has been calibrated to provide audio at a preset loudness that matches 
the internal metadata settings of the encoder.  The Dolby Digital (AC-3) output of the local 
encoder is fed to the reference input of a Linear Acoustic LA-5124 StreamStacker�  AC-3 
splicer, which is also receiving the original non-decoded network AC-3 stream.  This unit will 
allow silent and glitch-free switching between the original network AC-3 stream and the 
locally generated AC-3 stream, thereby preventing unnecessary re-encoding. 
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Figure 6 – Implementation of AERO.air with support for local voiceovers and insertions. 
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The AERO.air  is Flexible 
As the AERO.air is really eight completely separate dynamic range processing engines, it can 
be used in other manners such as a pre-processor for cable feeds.  For example, the 2+2+2+2 
mode allows four separate stereo feeds, each processed as needed, which can be used to feed 
the existing analog BTSC stereo generator for the NTSC signal plus two cable feeds, plus a 
centralcasting feed to another station.  Figure 7 shows how this might be accomplished. 
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          Figure 7 – Implementation of AERO.air in 2+2+2+2 feeding multiple analog systems. 
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The AERO.air  is Simple 
The AERO.air is preset driven, but deeper access is provided for advanced users.  Via the 
presets, a station can install the unit and be on the air with proper audio very quickly.  
External control of the unit can be through GPI contact closures (seen in the drawing coming 
from the Tally outputs of local master control), RS-485 serial, or in the future 10/100 BASE-T 
Ethernet (protocol provided upon request). 
 
 
The AERO.air  is simply Necessary 
We at Linear Acoustic continue to be vocal advocates of providing high quality, dynamic 
audio to consumers.  This relies on metadata being present and correct.  Because not one 
terrestrial network is regularly sending program specific metadata, and as no one can prevent 
intentional "tricking of the system" by commercial or program producers, a smart, flexible 
device like the AERO.air is essential to providing high quality, consistent audio.  As metadata 
reliability and accuracy improves, the need for aggressive processing will diminish, however a 
processor of some sort will always be necessary to protect against mistakes- intentional or 
otherwise. 
 

For additional information or help with a specific application, please contact us at 
www.LinearAcoustic.com or send an email to info@linearacoustic.com. 

 

 

 

          Figure 8 – Rear panel view of AERO.air 
 


