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 Head End Architectures
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- Distributed Architecture

 Examples of  DIGIDIA’s Head End Realizations
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Based in Brittany
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Ergué-Gabéric (29)

La Chapelle des Fougeretz (35)

///  Key Figures

14
E mployees

2.5M€
T urnover

+50%
E xportation

2
Sites

+150
C ustomersPrincipal Markets:

➢ Digital Radio Transmission
➢ Synchronous FM
➢ Transportation and public safety
➢ Defense & Aerospace

Principal Markets:

➢ GMDSS (Global Maritime Distress and Safety System)
➢ Air Traffic Monitoring System
➢ Inland Waterways Communication Systems
➢ Defense & Aerospace
➢ Test Laboratory

Company Group
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///  DIGIDIA at a glance

More than 15 years of Innovation, On-going Investment 
and International Presence

 Founded in 2005 by 4 former Harris/Gatesair employees

 R&D Oriented:
➢ All products (HW & SW) are developed and designed internally

➢ Skill domains:
➢ HW and SW Engineering
➢ Digital Signal Processing
➢ Embedded real time software (on PC or dedicated platform)
➢ Sofware Defined Radio (SDR) Expertise
➢ Expertise in modulation / demodulation COFDM/FM/AM/MFSK etc.
➢ Expertise in IP based technologies
➢ High Level Graphical User Interfaces (IHM, PC SW)
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Key Products

Tunnel Break-in System

 DAB-BI 2.0: DAB/DAB+/DMB Tunnel 
Break-in  System

Head-end Platform;
Decoder/Digital Exciter

 SYNCFM:  Synchronous FM Decoder & FM 
Digital Exciter

 SPANFM: Synchronous FM Head-end

Content Server; 
Modulator/Exciter; Professional 

Receiver

 ALTO: DRM/DRM+ Content Server

 SOPRANO:  DRM/DRM+ Modulator/Exciter

  EASYSPY DRM PRO: DRM/DRM+ RF  
Monitoring Receiver

Encoding & Multiplexing 
Platform; IP Gateway; 
Professional Receiver

 FLEXIDAB: DAB/DAB+/DMB Head-end 
System

 EASYWAY: DAB/DAB+/DMB EDI/ETI 
Gateway

 EASYSPY: DAB/DAB+/DMB RF/EDI/ETI 
Monitoring Receiver

///

“Very Compact &
Straight Forward Products”

///

“Control & Monitoring 
By WEB & SNMP”
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GMDSS

Synchronous FM

DRM/DRM+

DAB/DAB+/DMB

Tunnel Break-in

/// “Synchronous FM:  More than 

50  head ends and 700 exciters”

///DAB Head End: “More 

than 50 DAB multiplexers 

and 400 DAB encoders”
///DAB Tunnel break in: “More 

than 160 in products“

/// DRM: “More than 100 DRM content 

servers and  100 DRM modulators”

Worldwide Sales
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DAB Head End Architectures
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The Minimal System

Modulator

  TX

RF RF IP (EDI) 
Mux with encoders

N Audios 



  
/// Page 10/31/// www.digidia.fr/// Copyright @ DIGIDIA All rights reserved

IP (EDI) 
Mux with encoders

N Audios 

DAB TX RF DAB TX RF 

DAB TX RF 

DAB TX RF DAB TX RF 

LAN

IP (EDI) 

IP (EDI) 

IP (EDI) 

System with Multiple Transmitters



  
/// Page 11/31/// www.digidia.fr/// Copyright @ DIGIDIA All rights reserved

 1 multiplexer with live audio inputs  and Y x DAB/DAB+ Audio encoders 
on a server platform on one transmitter

Ensemble Multiplexer #1

EDI 1A

Live 
Audio 1

NTP
Client

SNMP
Agent

DAB/DAB+
Encoder #10.1

Ensemble
Multiplexer #1

Virtual Machine or Server Platform #1

PAD & NPAD Data Stream 
From Data Service Provider

DAB/DAB+
Encoder #Y

DAB/DAB+
Encoder #1

TX 1

Sound Card 1

Sound Card Y

DAB TX 1

Live 
Audio Y

EDI 1A

The Minimal System II
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Simple Centralized System

Audio Encoder S
N

Licences Mngt
Server

Site A

Multi/Uni-

cast S
N

LAN

Data S
N 

(Files)

STUDIOS

N = 1 to X

X = Number of Studio Sites

Z x Ensemble Multiplexer per VM
Y x DAB/DAB+ Audio encoders per VM

On R VM or Server Platforms

RESTful API S
N

Virtual Machine #1 (Site A or B)

Ensemble Multiplexer #1

EDI 1A

Uni/Multi-

cast S 1

Uni/Multi-

cast S X

NTP
Client

SNMP
Agent

EDI 1A

DAB/DAB+
Encoder #10.1

Ensemble
Multiplexer #1

Virtual Machine or Server Platform #1

Ensemble Multiplexer #Z

Virtual Machine or Server Platform #R

PAD & NPAD Data Stream 
x

From Data Service Provider

DAB/DAB+
Encoder #Y.1

DAB/DAB+
Encoder #1.1 LAN

EDI ZA
’

Audio
Decoder #1.1

Audio
Decoder #Y.1

Studio #1 

Studio #X 

TX 1
DAB TX 1

DAB TX N

  Standard Audio  Codecs
(AES 67,MP3 over Icecast 
(incl. Metadata for PAD), 
MP3 over RTP, AAC over 
RTP, MP3/AAC over 
MPEG-TS and RTP….

Dedicated DAB Products
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Smart Audio Multiplier
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Audio Encoder S
N

Web
Audio Encoder S

N

Licences Mngt
Server

Site A

Multi/Uni-

cast S N

Icecast S N
Internet

LAN

Data S
N 

(Files)

STUDIOS

N = 1 to X Studios
X x SMAs&SDMs per VM

On P x VM or Server Platforms

Z x Ensemble Multiplexers per VM
Y x DAB/DAB+ Audio Encoders per VM

On R VM or Server Platforms

RESTful 
API S N

Virtual Machine #1 (Site A or B)

Smart Audio Multiplier #1

Multi/Uni- 

cast S 1

Icecast S 1

Local S 1A

NTP
Client

SNMP
Agent

PCM

S 1A
Smart Audio

Multiplier (SAM)

Virtual Machine #1

Smart Audio Multiplier #X

Virtual Machine #P

Smart Data Multiplier #1

RESTful 
API

 S1 #1 Data

S 1A

Smart Data
Multiplier (SDM)

(Optional)

Smart Data Multiplier #X

RESTful 
API

S1 #2

Ensemble
 Multiplexer #1

PCM
S 1A

NTP
Client

SNMP
Agent

EDI 1A

DAB/DAB+
Encoder #10.1

PCM 
S YA

Ensemble
Multiplexer #1

Virtual Machine or Server Platform #1

Ensemble Multiplexer #Z

Virtual Machine or Server Platform #R

NPAD Data Stream 
x

From Data Service Provider

Data S YAData S 1A

From Smart Data Multipliers

DAB/DAB+
Encoder #1.1

DAB/DAB+
Encoder #Y.1

DAB/DAB+
Encoder #1.1

PAD Data 
for SLS and DLS

LAN
EDI ZA TX 1

DAB TX 1

DAB TX N

STUDIO #X

STUDIO #1

Local S 1A

Centralized System with Input Redundancy
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Audio Encoder S
N

Web
Audio Encoder S

N

Licences Mngt
Server

Site A

Multi/Uni-

cast S N

Icecast S N
Internet

LAN

Data S
N 

(Files)

STUDIOS

N = 1 to X Studios
X x SMAs&SDMs per VM

On P x VM or Server Platforms

Z x Ensemble Multiplexers per VM
Y x DAB/DAB+ Audio Encoders per VM

On R VM or Server Platforms

RESTful 
API S N

Virtual Machine #1 (Site A or B)

Smart Audio Multiplier #1

Multi/Uni- 

cast S 1

Icecast S 1

Local S 1A

NTP
Client

SNMP
Agent

PCM

S 1A
Smart Audio

Multiplier (SAM)

Virtual Machine #1

Smart Audio Multiplier #X

Virtual Machine #P

Smart Data Multiplier #1

RESTful 
API

 S1 #1 Data

S 1A

Smart Data
Multiplier (SDM)

(Optional)

Smart Data Multiplier #X

RESTful 
API

S1 #2

Ensemble
 Multiplexer #1

PCM
S 1A

NTP
Client

SNMP
Agent

EDI 1A

DAB/DAB+
Encoder #10.1

PCM 
S YA

Ensemble
Multiplexer #1

Virtual Machine or Server Platform #1

Ensemble Multiplexer #Z

Virtual Machine or Server Platform #R

NPAD Data Stream 
x

From Data Service Provider

Data S YAData S 1A

From Smart Data Multipliers

DAB/DAB+
Encoder #1.1

DAB/DAB+
Encoder #Y.1

DAB/DAB+
Encoder #1.1

PAD Data 
for SLS and DLS

LAN
EDI ZA TX 1

DAB TX 1

DAB TX N

STUDIO #X

STUDIO #1

Local S 1A

DABEnsemble
Demux #1

DAB/DAB+
Decoder #1.1

Audio
Monitoring

#1

Audio #1,1

EasySPY #1

EasySPY #S

Virtual Machine #1

EDI MONITORING

S x Ensemble Monitoring per VM
On Q VM or Server Platforms

Virtual Machine #Q

EDI 1A

EDI ZA

DAB/DAB+
Decoder #Y.1

Audio #1,1

Centralized System with Input Redundancy
And Monitoring
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Screen Shot: EDI Monitoring
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Redundant Centralized Architecture

Audio Encoder S
N

Web
Audio Encoder S

N

Licences Mngt
Server

Site A

LAN

Data Miner

Multi/Unicast S
N

Icecast S
N

Internet

LAN

Data S
N 

(Files)

STUDIOS

N = 1 to X

X = Number of Studio Sites

X x SMAs & SDMs per VM
On P x Vms or PC Platfrom

Z x Ensemble Multiplexer per VM
Y x DAB/DAB+ Audio encoders per VM

On R VM or Server Platforms

RESTful API S
N

Virtual Machine #1 (Site A or B)

EDI 1A’ DABEnsemble
Demux #1

DAB/DAB+
Decoder #Y.1

DAB/DAB+
Decoder #1.1

Audio
Monitoring

#1

Audio #1,1

Audio #1,Y

EasySPY #1

EasySPY #S

Virtual Machine #1

MONITORING

S x Ensemble Monitoring per 
VM

On Q VM or Server Platforms

Smart Audio Multiplier #1

Multi/UNicast S
1

Icecast S
1

Local S
1A

NTP
Client

SNMP
Agent

PCM S
1A

Smart Audio
Multiplier (SAM)

Virtual Machine #1

Smart Audio Multiplier #X

Virtual Machine #P

Smart Data Multiplier #1

RESTful API
 S1 #1

Local Data S
1A

Data S
1ASmart Data

Multiplier (SDM)
(Optional)

Smart Data Multiplier #X

RESTful API
S1 #2

Ensemble Multiplexer #1

EDI 
1A

PCM S
1A

PCM S
1B

NTP
Client

SNMP
Agent

Smart EDI
Switch
(SES)

EDI 
1A

EDI 
1B

EDI 
1A’

DAB/DAB+
Encoder #10.1

PCM S
YA

PCM S
YB

Ensemble
Multiplexer #1

Virtual Machine or Server Platform#1

Ensemble Multiplexer #Z

Virtual Machine or Server Platform #R

NPAD Data Stream 
x

From Data Service Provider

Data S
1B

Data S
YA

Data S
YB

Data S
1A

From Smart Data Multipliers

DAB/DAB+
Encoder #1.1

DAB/DAB+
Encoder #Y.1

DAB/DAB+
Encoder #1.1

Site B

Smart Audio Multiplier #1

Multi/Unicast S
1

Icecast S
1

Local S
1A

NTP
Client

SNMP
Agent

PCM S
1B

Smart Audio
Multiplier (SAM)

Virtual Machine #1

Smart Audio Multiplier #X

Virtual Machine #P

Smart Data Multiplier #1

RESTful API
 S1 #1

Local Data S
1A

Data S
1BSmart Data

Multiplier (SDM)
(optional)

Smart Data Multiplier #X

RESTful API
S1 #2

Ensemble Multiplexer #1

EDI 
1B

PCM S
1A

PCM S
1B

NTP
Client

SNMP
Agent

Smart EDI
Switch
(SES)

EDI 
1A

EDI 
1B

EDI 
1A’

DAB/DAB+
Encoder #10.1

PCM S
YA

PCM S
YB

Ensemble
Multiplexer #1

Virtual Machine #1

Ensemble Multiplexer #Z

Virtual Machine #Q

 NPAD Data Stream 
x

From Data Service Provider

Data S
1B

Data S
YA

Data S
YB

Data S
1A

From Smart Data Multipliers

DAB/DAB+
Encoder #1.1

DAB/DAB+
Encoder #Y.1

DAB/DAB+
Encoder #1.1

Virtual Machine #Q

PAD Data 
for SLS and DLS

X x SMAs & SDMs per VM
On P x VM or Server Platform

Z x Ensemble Multiplexer per VM
Y x DAB/DAB+ Audio encoders per VM

On R x VM or Server Platforms

PAD Data 
for SLS and DLS

LAN

EDI 
ZA’

EDI 
ZA’

TX 1
DAB TX 1

DAB TX N

IP Link
also 

for Redundancy

STUDIO #1

STUDIO #
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Ensemble Multiplexer 
#1

Site A

STI
Multicast 

S 
NA

EDI 
1A

STI S
1A

NTP
Client

SNMP
Agent

LAN

N = 1 to x DAB/DAB+
Encoder #10.1

Ensemble
Multiplexer #1

Z x Ensemble Multiplexer per VM
Y x Audio Services per Mux

On R VM or Server Platfroms

Virtual Machine or Server Platfrom 1

Ensemble Multiplexer #Z

Data for NPAD
from Data Service Provider

DAB/DAB+
Encoder #1.1

EDI (STI) Input #Y

EDI (STI) Input #1FlexiCOD DAB+ Audio Encoder S
NA

STUDIO #1

STUDIO #x

PAD Data 
for SLS and DLS

Data 
Exchange 
Protocol
(HTTP)

Data 
Exchange 
Protocol 
(HTTP)

Licences Mngt
Server

Virtual Machine #1 (Site A or B)

EDI 
ZA

LAN

Audio in

N = 1 to x

Virtual Machine or Server Platfrom R

Virtual Machine or Server Platfrom 1

TX 1
DAB TX 1

DAB TX N

STI S
YA

Simple Distributed Architecture

Specific DAB Encoders
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Ensemble Multiplexer #1

Site A

STI
Multicast

 S NA

STI S1A 
 

NTP
Client

SNMP
Agent

LAN

N = 1 to X STudios

DAB/DAB+
Encoder #10.1

Ensemble
Multiplexer #1

Z x Ensemble Multiplexer per VM
Y x NPAD Services per VM

On R x VM or Server Platforms

Virtual Machine or Server Platfrom 1

Ensemble Multiplexer #Z

DAB/DAB+
Encoder #1.1

EDI (STI) Input #Y

EDI (STI) Input #1

FlexiCOD DAB+ Audio Encoder S
NA

STUDIO #1

AES/EBU
splitter

FlexiCOD DAB+ Audio Encoder S NB

IP

STUDIO #X

FlexiCOD DAB+ Audio Encoder S NA

Data Exchange 
Protocol
(HTTP)

Data 
Exchange 
Protocol 
(HTTP)

PAD Data 
for SLS and DLS

Audio in

Licences Mngt
Server

Virtual Machine #1 (Site A or B)

EDI 1A

EDI ZA

LAN

Data for NPAD
from Data Service Provider

Virtual Machine or Server Platfrom R

TX 1
DAB TX 1

DAB TX N

STI
Multicast

 S NB

Data 
Exchange 
Protocol 
(HTTP) STI S1B 

 

STI SYA 
 

STI SYB 
 

Distributed Architecture with STI Redundacy
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Ensemble Multiplexer #1

Site A

STI
Multicast

 S NA

STI S1A 
 

NTP
Client

SNMP
Agent

LAN

N = 1 to X STudios

DAB/DAB+
Encoder #10.1

Ensemble
Multiplexer #1

Z x Ensemble Multiplexer per VM
Y x NPAD Services per VM

On R x VM or Server Platforms

Virtual Machine or Server Platfrom 1

Ensemble Multiplexer #Z

DAB/DAB+
Encoder #1.1

EDI (STI) Input #Y

EDI (STI) Input #1

FlexiCOD DAB+ Audio Encoder S
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STUDIO #1

AES/EBU
splitter

FlexiCOD DAB+ Audio Encoder S NB
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Data Exchange 
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Data 
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Protocol 
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for SLS and DLS

Audio in

Licences Mngt
Server

Virtual Machine #1 (Site A or B)

EDI 1A

EDI ZA

LAN

Data for NPAD
from Data Service Provider

Virtual Machine or Server Platfrom R

TX 1
DAB TX 1

DAB TX N

STI
Multicast

 S NB

Data 
Exchange 
Protocol 
(HTTP) STI S1B 

 

STI SYA 
 

STI SYB 
 

NTP
Client

SNMP
Agent

DABEnsemble
Demux #1

DAB/DAB+
Decoder #Y.A

DAB/DAB+
Decoder #1.A

Audio
Monitoring

#1

Audio #1,1

Audio #1,Y

EasySPY #1

EasySPY #Z

Virtual Machine #1

MONITORING

Z x Demultiplexers
Y x Services per Demultiplex

on S x VM or Server Platforms

Virtual Machine #S

EDI ZA

EDI ZA

EDI 1A

EDI 1A

EDI ZA

Distributed Architecture with STI Redundacy
and Monitoring
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Licences Mngt
Server

Ensemble Multiplexer #1

Site A

Data Miner

STI
Multicast S
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EDI 
1A

STI S
1A

STI S
1B

NTP
Client

SNMP
Agent

Smart EDI
Switch

EDI 
1A

EDI 
1B

EDI 
1A’

LAN

N = 1 to X DAB/DAB+
Encoder #10.1

STI S
YA

STI S
YB

Ensemble
Multiplexer #1

Z x Ensemble Multiplexer per VM
Y x Services per Mux

 On R x VM or Server Platforms
Z x EDI Switches per VM

Virtual Machine or Server Platform 1

Ensemble Multiplexer #Z

Virtual Machine #1 (Site A or B)

Data for NPAD
from Data Service Provider

DAB/DAB+
Encoder #1.1

EDI 1A’ DABEnsemble
Demux #1

EDI (STI) Input #Y

EDI (STI) Input #1

DAB/DAB+
Decoder #10.1

DAB/DAB+
Decoder #1.1

Audio
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Audio #1,Y

EasySPY #1
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Virtual Machine #1

MONITORING

STI
Multicast S
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FlexiCOD DAB+ Audio Encoder S
NA

STUDIO #1

AES/EBU
splitter

FlexiCOD DAB+ Audio Encoder S
NB

IP

STUDIO #X

FlexiCOD DAB+ Audio Encoder S
NA

PAD Data 
for SLS and DLS

Virtual Machine #S

Data 
Exchange 
Protocol
(HTTP)

Ensemble Multiplexer #1

EDI 
1A

STI S
1A

STI S
1B

NTP
Client

SNMP
Agent

Smart EDI
Switch

EDI 
1A

EDI 
1B

EDI 
1A’

DAB/DAB+
Encoder #10.1

STI S
YA

STI S
YB

Ensemble
Multiplexer #1

Z x Ensemble Multiplexer per VM
Y x Services per Mux

 On R x VM or Server Platforms
Z x EDI Switches per VM

Ensemble Multiplexer #Z

Datafor NPAD
from Data Service Provider

DAB/DAB+
Encoder #1.1

EDI (STI) Input #Y

EDI (STI) Input #1

Data 
Exchange 
Protocol
(HTTP)
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Data 
Exchange 
Protocol 
(HTTP)

Data 
Exchange 
Protocol 
(HTTP)

Audio in

Virtual Machine or Server Platform R

Virtual Machine or Server Platform R

Virtual Machine or Server Platform 1

LAN

EDI Z
A’

Z x Demultiplexers
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on S x VM or Server Platform

EDI Z
A’

EDI 
1A’

EDI Z
A’

TX 1
DAB TX 1

DAB TX N

Redundant Distributed Architecture
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No transcoding in the distributed architecture.

But communication between the multiplexer and the distributed encoders can be 
very complex and is not standardized. Especially if the studio are allowed to 
change parameters (bit rate, protection rate, ….)

In this case it is  better to have a Virtual Service Multiplexer in a centralized 
Ensemble Multiplexer with dedicated right management.

Standard Audio Codecs are better adapted for the audio contribution. 

 

MP3 

Distributed versus Central
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Examples of DIGIDIA’s Realizations
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DAB Encoder 1
with SLS and DLS 

NTP
Client

SNMP Multiplexer

AoIP 1

AoIP 18

From
Data Source
Locations:

 SLS,  BWS, EPG,
TPEG, Journaline 

Towercom’s Server (Main)

EDI Out

DAB Encoder 18
with SLS and DLS 

DAB Encoder 1
with SLS and DLS 

FlexiDABAoIP
Decoder

AoIP
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EPG TPEG 

2 x Journaline 
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UECP/IP 1

UECP/IP 18

Architecture 
Towercom
(Slovakia) I
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Architecture 
Towercom

(Slovakia) II
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UECP/IP 18
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5 Audio Panels  for 18 Services

Master FlexiDAB

EasyWay EDI/ETI Switch (1 cold spare)

Slave GPS Receiver

5 Audio Panels  for 18 Services for the 
Slave FlexiDAB

 18 DAB+ Audio encoders
 18 PAD DLS inserters
 18 PAD MOT Inserters
 1 EPG NPAD inserter
 1 TPEG NPAD inserter
 1+1 automatic redundant system

Master GPS Receiver 

Master FlexiDAB

Slave FlexiDAB

System Antenna Hungaria (Hungary)
on air since 2008, first centralized set up
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Architecture TdF (France)
 2 x FlexiCOD

(2RU IPC)

NTPSNMP

Dual 
Power 
Supply

RAID 1
Hard Disk
Mirroring

Audio
Over IP

Contribution
Network

EDI

Distribution

Network

DAB+ Encoder 1 with SLS and DLS PAD

FlexiDAB
(2RU IPC)

NTPSNMP

Dual 
Power 
Supply

RAID 1
Hard Disk
Mirroring

Multiplexer 1

Multiplexer 8

DAB+ Encoder 50 with SLS and DLS PAD

DAB+ Encoder 2 with SLS and DLS PAD

MP3 over
MPEG-TS

MP3 over
Icecast

EDI
(STI)

EDI(ETI)

Paris 1

Paris 2

Paris 3

Paris 4

Nice 1

Marseille 1

Nice 2

FlexiDAB
(2RU IPC)

NTPSNMP

Dual 
Power 
Supply

RAID 1
Hard Disk
Mirroring

DAB+ Encoder 1 with SLS and DLS PAD

2 x xFlexiCOD
(2RU IPC)

NTPSNMP

Dual 
Power 
Supply

RAID 1
Hard Disk
Mirroring

Multiplexer 1

Multiplexer 7DAB+ Encoder 50 with SLS and DLS PAD

DAB+ Encoder 2 with SLS and DLS PAD

MP3 over
MPEG-TS

MP3 over
Icecast

EDI
(STI)

EDI(ETI)

Paris 1

Paris 2

Paris 3

Paris 4

Nice 1

Marseille 1

Nice 2

IP Link for
Reduncancy

IP Link for
Reduncancy

RAID 1
Hard Disk
Mirroring

Dual 
Power 
Supply
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Conclusion
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Modern DAB head ends are completely software and IP based and 
therefore compact, easy to install and maintain (even remotely).

Modern contribution and distribution networks are IP based and 
special care has to be taken for the quality of the IP networks.

Easy virtualization or set up on customer’s servers, even for complex 
architectures.

It is possible to start very quickly cost efficient trial systems with one
(or more transmitters) on a DAB head end.

A DAB roll out is much easier today than 10 years ago.

 

Conclusion
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