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Introduction

PsychoSys are delighted to announce the release of DenMux, our flexible
Digital Audio Broadcast (DAB) Encoder/Multiplexer suite for the Windows PC
Platform.

DenMux incorporates an intelligent configuration editor; a set of built-in, fully-configurable
audio and data source encoders; and an ensemble multiplexer. Support for all DAB modes
and transport mechanisms is provided, with full MCI* and extensive Sl FIC sug)port. In
combination with the mindready DAB Modulator product, it offers a complete” DAB
multiplexing solution running on a single PC.
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Figure 1: System overview

The need for expensive external decoders (e.g. Musicam) is removed by having all
multiplexing and source encoding performed in software on the PC. This also makes DenMux
particularly resilient in the face of technical changes as new encoders can be added with
ease. One need only look at the additions to DAB since its inception (first DMB video, then
DAB+ audio) to realise that the standard continues to evolve, and that a software-based
encoding/multiplexing combination provides the ultimate, flexible, long-term solution. We also
believe our approach provides significant cost savings compared with traditional approaches.

Output is currently to file only, with immediate support for the format used by the mindready
DAB Modulator. A live connection between DenMux and the DAB Modulator is under
discussion and will be added in the near future.

The following file output formats are supported

ETI/NI ETINI-T® ETI/NA s376 ETI/NA s592

! Except for DAB Conditional Access signalling. MCI and Sl relate to definitions in ETS 300 401.

? DAB+ broadcasts require the AAC+ HE and v2 encoders, available separately. DMB encoding will be provided
using a third party codec in the near future.

® ETI-NI-T denotes a truncated form of ETI-NI. We define it as follows: A 4 byte file header contains a total frame
count; each ETI-NI frame that follows, stripped of trailing padding bytes, is preceded by a 2 byte length indicator (the
truncated length). These files are directly compatible with mindready’s DAB Modulator.
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Editor

Intelligent editor maintains data integrity of Digital Audio Broadcast (DAB) ensemble
Customisable, auto-generated, valid default values, and enforced uniqueness of identification
of DAB Services and DAB Service Components across the DAB Ensemble

Redundant sub-channels/sources are removed automatically

Automatic capacity unit distribution

Custom DAB label editor

Context-sensitive list controls adapt to the service component element being defined.

User interface is entirely serialised to XML and can easily be translated into any language.

FIC Generation

DenMux generates the following FIGs. Some are optional, some are use-dependent.

Multlplex Configuration Information (MCI)
FIG 0/0 Ensemble Information
FIG 0/1 Sub-channel Organisation
FIG 0/2 Service Organisation
FIG 0/3 Packet Mode Details
FIG 0/8 Component Global Definition

Service Information (SI)
FIG 0/13 User Application Type*
FIG 0/5 Service Component Language4
FIG 0/7 Data Service Component Type Extension”
FIG 0/16 Programme Number®

“ When activated by the user, per service component
® When activated by the user, dynamic, derived from PC clock time and date
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FIG 0/17 Programme Type®

FIG 1/0 Ensemble Label

FIG 1/1 Programme Service Label
FIG 1/4 Service Component Label
FIG 1/5 Data Service Label

Mlscellaneous
FIG 0/9 Local time offset’
FIG 0/10 Time and date’
FIG 5/1 Traffic Message Channel (FIDC)7
FIG 5/2 Emergency Warning System (FIDC) !

Multiplex reconfiguration
Full support for DAB reconfiguration signalling is provided, according to ETS 300 401 and
associated technical specifications. A reconfiguration can be effected in six seconds.

Inputs

Inputs take the form of user-defined sources. These sources provide a few key configuration
parameters, and generally point to other files or directories (or sockets, or pipes) to be used as source
data. Network storage is accessible using Windows Explorer’s Open File dialog.

MP2 Audlo (“DAB Programme Service”)
The audio source populates a given sub-channel using a source PCM or WAV file, locally
encoded into DAB MP2 audio. PCM resampling is performed on-the-fly as necessary (to 24 or
48 KHz) before handing off to the MPEG audio encoder. Programme Associated Data (PAD)
can subsequently be inserted by the multiplexer. An error is indicated if there is insufficient
space in the encoded mpeg frame in which to insert any configured PAD services e.g. DLS.
Live PCM capture, resampling and MP2 encoding is available via sound card IN, when fitted.
(DirectX 8 -compatible sound card hardware is required.)
In the case of raw PCM input, the user will be required to specify the source sampling
frequency; a playback facility allows verification of the selected frequency.

AAC+ HE/V2 Audio (“DAB+ Programme Service”)

AAC encoding is provided as an option, under license from Coding Technologies. An additional
license fee (TBA) will apply.

Data packet
Data packet, Data Group and MOT Object segmentation encoding are provided by the
multiplexer using our in-house packet encoding and multiplexing software.
A packet service can be populated with a fixed pattern, or a pseudo-random binary sequence
(for system testing), the contents of a specific file, or a given directory.
Support for enhanced packet mode is provided as standard.
Data packet sources can also be configured for use in PAD and Extended PAD (XPAD).
An IP gateway option is under consideration to support Embedded IP services (e.g. Windows
Media Streaming over DAB.)

Data stream

The data stream source currently expects a data file containing a pre-encoded data stream of
fixed bit rate. It can also use a fixed byte pattern or generated PRBS.

A means of incorporating DMB Video will be provided in the near future.

Fast Information Data Channel

Mini editors for specifying Traffic Message Channel and Emergency Warning System
messages are provided.

® When activated by the user, static, per service component
" When activated by user, global setting



