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POUR DIFFUSION IMMEDIATE

Modele : Realiser A16 — Ampli-processeur DAC de son 3D pour casque hi-fi

Au Festival Son et Image de Paris 2016, Smyth Research et son distributeur frangais, AV-in,
démontrent en avant-premiére le nouveau Realiser A16, un ampli processeur audio 3D pour casque
capable de décoder les derniers formats audio multicanaux du home cinéma que sont le Dolby Atmos,
le DTS:X et Auro-3D, a destination d'un casque hi-fi.

Le Realiser A16 recrée jusqu'a 16 enceintes virtuelles positionnées n'importe ou autour de 'auditeur, en
utilisant la fameuse technologie de rendu SVS déployée historiquement sur le Realiser A8, en 8
canaux, sorti en 2009. Le Realiser A16 inclut les traitements pour décoder en interne le Dolby Atmos, le
DTS:X et Auro-3D depuis ses 4 entrées HDMI. Chaque signal audio multicanal décodé est restitué
automatiquement conformément au nombre d'enceintes requis par son format, de fagon a assurer une
restitution optimale au casque. Par ailleurs, l'utilisateur a aussi possibilité de profiter d'un rendu a 16
enceintes virtuelles depuis une source externe analogique (entrée 16 canaux), ou numeérique via USB.

Autres avancées notables par rapport au Realiser A8, le Realiser A16 inclut I'upmixeur propriétaire
lllusonic N:M, de fagon a proposer la reproduction de toute forme de mixage de moindre canaux, par
exemple 5.1 Dolby Digital ou DTS, sur une configuration allant jusqu'a 16 enceintes virtuelles. Par
ailleurs, le matériel inclut tout le nécessaire pour gérer simultanément 2 utilisateurs indépendants,
chacun avec son casque (non fourni). Et aussi, le systéme de suivi prend en compte les mouvements
de téte haut bas, en plus de gauche droite. Et enfin, un mode de virtualisation a faible délai a été ajouté
spécifiquement pour la pratique instrumentale en live et le jeu vidéo.

Et bien sir, le Realiser A16 reprend et s'appuie sur les fonctionnalités de personnalisation et de mesure
du modele fondateur, le Realiser A8, pour délivrer le méme niveau sans précédent de réalisme, qui a
contribué a faire de la marque Realiser I'étalon dans la catégorie virtualisation audio, tant pour les
auditeurs avertis que les professionnels du son.

La démonstration du Realiser A16 au Festival Son et Image de Paris 2016 s'appuie sur un dispositif qui
permet a l'auditeur de comparer une véritable configuration d'enceintes en 7.1.4 (12 enceintes), avec
une restitution virtuelle personnalisée du méme systéme au casque, reproduite par le Realiser A16.
Des clips en Dolby Atmos extraits d'un disque Blu-ray sont utilisés pour la comparaison.

Le Smyth Realiser A16 est attendu en France pour I'été 2017 a un prix prévisionnel de 2.290 € TTC.

Le site web officiel frangais du Realiser A16 : www.smyth-realiser.fr/a16/

FIN

A propos : Smyth Research est une compagnie créée par Stephen et Mike Smyth, Irlandais et
docteurs en acoustique, a l'origine des codages sons aptX et DTS. La société détient le brevet
du procédé de virtualisation binaural Smyth SVS, utilisé depuis 2009 dans le Realiser A8 en
version 8 canaux. AV-in distribue les produits Smyth Research pour la France et la Belgique.
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SMYTH REALISER A16

Le Smyth Realiser A16 est ampli-processeur-DAC audio, qui fait entendre de vraies enceintes,
dont il a dupliqué l'acoustique, sur un casque stéréo hi-fi (choix libre). Il permet de profiter de
tous les avantages en confort et plaisir d'un systéme audio home-cinéma trés ambitieux, avec
son 3D, sans avoir en supporter ni I'encombrement, ni le coQt, ni le bruit. Oubliez les grosses
enceintes moches et envahissantes ; découvrez la puissance insoupgonnée de votre casque
hi-fi pour profiter d'une véritable expérience de son immersif, comme avec jusqu'a 16
enceintes autour de vous!!

Basé sur la méme technologie que le fameux Smyth Realiser A8 sorti en 2009, et auquel il
succede, le Realiser A16 transforme le son multicanal des films, jeux et concerts qu'on lui confie
sur ses entrées HDMI et numériques, en son stéréo surround pour casque. Le procédé de conver-
sion HRTF utilisé est entieérement modulaire. Il peut soir provenir de captures acoustiques person-
nelles d'auditoriums réels (tout le matériel nécessaire pour en effectuer est fourni). Et par ailleurs,
un service en ligne (cloud) « Realiser Exchange » permet de télécharger librement de tels fichiers
de conversion, dans une large bibliotheque sans cesse renouvelée, et de les adapter a ses oreilles,
au besoin, avant ca. Le résultat, c’'est un voyage acoustique de 1ére classe, avec un son 3D toutes
options de salle de cinéma premium, Dolby Atmos, DTS:X et Auro-3D ; et plus du tout une écoute
«enfermée » classique, de type casque.

Pour profiter chez soi de tous les avantages acoustiques d'une salle home cinéma tres premium,
sans la salle dédiée, il suffit : d'un Realiser A16 configuré, d’'une source (lecteur Blu-ray, console,
Box, ordinateur...), de 2 cordons HDMI, d’un écran HD ou 4K, et bien sar d’un, ou 2 casques. Pas
besoin dampli, ni d'enceintes, ni de traitement acoustique ; le Realiser A16, branché en HDMI
entre vos sources et I'écran, remplace tout ¢a. Et en mieux !

IIs sont trés nombreux... Déja, votre plaisir auditif ne dérange votre entourage, ni par son bruit,
méme si vous écoutez fort et tard, ni par son encombrement visuel, car aucune enceinte n'est en
vue. Ensuite, économiquement, un Smyth Realiser A16 est bien moins coliteux a l'achat qu'une
salle home cinéma dédiée. Entre autre, parce qu’il n'y a pas besoin de dédier un espace réservé
uniquement au home cinéma. Et ¢a bien s{r, a qualité sonore identique, voire largement supé-
rieure a une vraie salle. Enfin, pour soi ou a deux, le Realiser A8 permet de profiter du rendu d’'un
vrai systéme 7.1.4 (voire jusqu'a 16 canaux) spacieux, bien configuré, bien installé et a la meilleure
place alors quon est en fait juste devant sa TV avec un bon film/concert... Et ¢a, C'est unique.

Toutes les infos, d’autres avantages, des vidéos, sont a découvrir sur notre site web.
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e Realiser A16

Audio 3D personnalisée au casque

I'

Emule précisément sur un casque stéréo
jusqu'a 16 enceintes dans une piéce

Procédure de personnalisation compléte
* Décodage natif interne :

Dolby Atmos, Auro-3D, DTS:X et les
formats Dolby et DTS classiques

* Utilise une technologie de virtualisation
de haute précision SVS avec systéme de
suivi de téte pour un rendu réaliste

« Suivi de téte en azimut et élévation

g1y u3sIv3s H _\_ MN S

* Entrées / sorties audio :
USB 2.0 : 16ca in / 2ca out
HDMI 2.0 : 8ca PCM i/o + flux direct in
Analogue : 16ca in + 16ca out
Optique : 2ca PCM i/o + flux direct in

* Interface utilisateur et configuration via
navigateur web

* Upmixage audio lllusonic N:M canaux

* Supporte 2 auditeurs simultanément

avec personnalisation indépendante et
suivi de téte

* Mode a faible latence pour le rendu de la
musique live

» Entrée/sortie audio dédiée au jeu vidéo

L'ampli processeur audio Realiser A16 recrée une

L'upmix audio multifonction lllusonic N:M convertit a la

immersion audio 3D au casque, en restituant jusqu'a demande tout flux audio de 2.0 a 7.1 en 16 canaux ou
16 enceintes positionnées librement, et avec un suivi autre format immersif 3D.
de téte.

Le Realiser A16 se configure via un navigateur web, et
Une carte audio dédiée permet aux codages Dolby peut étre contrdlé via le panneau frontal, le navigateur, ou
Atmos, DTS:X et Auro-3D d'étre décodés nativement une télécommande infrarouge.

via HDMI, l'entrée optique et le port USB, afin d'étre
reproduits automatiquement sur le nombre d'enceintes

Le mode de convolution a faible latence permet un rendu
virtuelles approprié.

de performances live, via une entrée micro et guitare
dédiée.

Le Realiser A16 accepte aussi les canaux PCM

directement jusqu'a 2 canaux (optique), 8 canaux

(HDMI) et 16 canaux (USB 2.0 et analogique).

Realiser A16 information produit © Smyth Research Ltd 2016. Spécifications préliminaires susceptibles de changement sans préavis.  Tous droits réservés — Juin 2016
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* Visionnage de films 5.1/ 7.1ca

* Contréle jusqu'a 16 canaux
en 3D audio immersive sur
une station audio numérique
ASIO/PC, native/Mac

PC/Mac station de montage audio Reallser A16

* Visionnage de films a la maison

* Visionnage des formats audio
classiques Dolby Digital
et DTS (5.1/7.1) et
Dolby Atmos, Auro-3D et

o sass008 or0uny . _ DTS:X depuis un lecteur
Lecteur vidéo Realiser A16 TVimoniteur/projecteur DVD/Blu-ray/Ultra HD Blu-ray

HDMI / optique
4>

TV/moniteur/projecteur
Lecteur vidéo

» Visionnage de films a la maison
avec un processeur audio

& ‘\‘
HDMI / Pre-outs  J\ |\ ‘s | + Décodage des formats
optiquey 7 ER Dolby Digital DTS (5.1/7.1),

par le processeur, et rendu

T Dolby Atmos, Auro-3D et DTS:X
acoustique par le Realiser A16

Processeur A/V ‘ HDMI Realiser A16

¢ Jeux vidéo sur console ou PC
5.1/7.1/ DTS / Dolby Digital /
Dolby Atmos 7.1.4

Console Reallser A16 TVimoniteur/projecteur

Voix live

Entrée Mic * Musique live / concert hall /

Sortie casque A Q\ /D Entrainement au concert live
Mix PA reverberant H :

avec ou sans monitoring IEM

Accompagnement

Entrées analogiques Sortie casque B

Mix IEM trés faible délai

Realiser A16 information produit © Smyth Research Ltd 2016. Spécifications préliminaires susceptibles de changement sans préavis.  Tous droits réservés — Juin 2016

Smyth Research Ltd - Enterprise House - Balloo Avenue — Bangor — UK - BT19 7QT. Version frangaise : www.smyth-realiser.fr/a16/



SMYTH

RESEARCH

Realiser A16

Diagramme des blocs de fonctions

Console de jeu

4-voies 3.5mm Jack

Guitare en 1-ca

Mic en 1-ca

USB 2.0 16-ca
Win / OSX

HDMI en

8-ca LPCM / flux direct

HDMI direct
8-ca LPCM

Entrée SPDIF
Optique 2-ca
Et flux direct

Sortie SPDIF
Optique 2-ca
1/2

5/6
Entrée analogique

16-ca
9/10

13/14

142

Sortie analogique 5/6

16-ca 16-ca |
8/10 | h11;12|j:|<—‘ DAC
13114 l h15;13|j:|<i
2-ca
. " Faible |
Sortie casque A [ J1ra Jack < e
DAC
2-ca
" Faible
Sortie casque B 1/4” Jack L : =t
DAC
20W
HP mono / Tactile Mono |-
Sortie 1-ca D-Class
AMP

* MPEG-H Audio a I'étude

o o> 72
Faible
Latence|
e e 35
16-ca
USB 2.0 -
Audio IF

8-calPCM _

Flux direct .

HDMI
8-ca
audio
extraction

A 8-ca LPCM
insertion [*——————

4

'

?

i 16-ca

Faible _
11;12|:I:|—b Latence
ADC

314

—
T8 ED‘_

O—-—DC» ICMHCOX

—<—[ [

Microphone SVS
Entrée 2-ca

SMYTH SVS
Proc

16-ca Audit. A

Décodeur Auro-3D
ou
Upmix lllusonic

= - ou
Smyth SVS
Processeur

16-ca Audit. B

Dolby Atmos
7.1.4ch
ou
DTS-X
7.1.4ch
ou
MPEG-H Audio*

Micropre -+

Affichage
graphique
LCD couleur
240 x 320

r

L

Set-top affichage E/S

Entrée suiveur de téte A

Entrée suiveur de téte B

Carte Micro-SD

ETHERNET |

Télécommande IR

W . Jod

100BaseT

= Configuration et contréle
] Par navigateur Web
»| RJ-45 Télécommande filaire

O

o

o0®

Casque A Casque B
VOLUME VOLUME
PRESET Boutons de commande du

Panneau frontal

O

4
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<M Realiser A16

Panneau de connectique arriere

MODEL: REALISER A16
PATENTS PENDING
ALL RIGHTS RESERVED

Port Micro SD
l. @ @ LINE IN Entrée ligne stéréo
_ O HP-A OUT Sortie casque A

Sortie casque B

Enceinte mono (capture) /

PEAKER/ . .
SREAS sortie Tactile

TACTILE
QUTPUT

HDMI 2.0 x4 in /x1 out

Référent du suivi de téte
Port audio USB 2.0

Sortie S/PDIF optique
Entrée S/PDIF optique

Port Ethernet pour
configuration et contréle
via navigateur web

Interface de commande
filaire
Alimentation 12V 3ADC

Entrées/sorties
16ca analogiques ligne

Realiser A16 information produit © Smyth Research Ltd 2016. Spécifications préliminaires susceptibles de changement sans préavis.  Tous droits réservés — Juin 2016

Smyth Research Ltd - Enterprise House - Balloo Avenue — Bangor — UK - BT19 7QT. Version frangaise : www.smyth-realiser.fr/a16/



Realiser A16 — Additional Technical Information

1 August 2016

A16 Head Tracking

Like the A8 the Realiser A16 uses an accurate 200Hz low latency head tracking unit to de-rotate the

virtual loudspeakers in the presence of listener head movement. However the A16 head tracker is

significantly improved over the previous generation. First its core is built around a 3-axis gyroscope

and 3-axis accelerometer (known as an Inertial Measurement Unit or IMU) giving it the ability to

simultaneously track heading, pitch and roll. Second it incorporates a 3-axis magnetic stabilisation

circuit as well as the single axis optical measurement feature of the first generation system. This

gives the listener three ways in which to use the new head tracker.

1)

2)

3)

IMU only operation. In this mode the head tracker operates entirely on its own. The listener
first resets the head tracker direction reference while looking centre. The IMU is stabilised
using only the accelerometer meaning that the tracker heading can slowly drift over time.
However we incorporate an exponential leakage algorithm that can largely mitigate this
effect for normal listening situations. This mode of operation is recommended for casual
listening situations or for live applications where slight drift is acceptable.

IMU combined with magnetic stabilisation. In this mode the head tracker operates entirely
on its own and a magnetic heading is used to recalibrate the IMU heading thereby cancelling
any tracker drift. Since the earth’s magnetic field around the tracker depends on the type of
headphone and the electromagnetic environment that surrounds the listener, the
magnetometer must be calibrated using a very simple procedure with the head tracker
mounted on the headphone and in the listening environment. This mode of operation is
recommended for more critical listening situations.

IMU combined with optical stabilisation. In this mode the listener must use the supplied SVS
set-top to provide the optical looking-centre reference, usually located on the TV set or
monitor. As with the magnetic stabilisation, the idea is for the optical reference to
recalibrate the IMU thereby cancelling drift. Although this mode seems similar to the first
generation head tracker the new head tracker will continue to function even when the
optical path is interrupted. The superb tracking accuracy and repeatability of the optical
stabilised mode is particularly useful when undertaking PRIR measurements but can also be
used for general listening.

In the IMU only (1) and IMU with magnetic stabilisation (2) modes the user has the option to

connect the supplied SVS set-top unit to display the heading and pitch output from the tracker.



Mounting the Head Tracker to the Headphone

The SVS head tracker unit is connected to the listeners headphone via a universal bracket that is
itself strapped around the head band using a custom designed rubber strap. The rubber strap is
supplied in three different lengths to accommodate different headphone designs.

A light weight head tracker cable will be supplied with the A16 system. Typically the user will run this
wire alongside the headphone signal cable using retainer clips supplied with the cable. We plan to
manufacture the head tracker cable in various lengths to accommodate different headphones.
Supporters will be able to choose the length following completion of the campaign.

SET-TOP

HEAD TRACKER
— :

IMU Optically Stablised

SET-TOP HEAD TRACKER

IMU Magnetically Stablised

with optional set-top confirmation

HEAD TRACKER

IMU free running
without set-top confirmation



Controlling the Realiser A16

The A16 can be operated in three different ways.

1)

2)

3)

Using the front panel controls the listener can alter the volume, select one of four virtual
room presets and sequentially solo the virtual loudspeakers in that preset. Unless the
listener wishes to reconfigure these presets this is the only control the user really needs
for day to day usage.

Using the supplied remote control the user can also control volume and select presets
but also control every single internal operation of the A16 including making PRIR
measurements, reading and writing PRIR files via the micro SD card interface and
general preset configuration.

Connecting the A16 network port to your home network and accessing the A16 internal
web server using a browser running on your computer, tablet or phone. The A16 web
server generates dynamic web content that simulates a graphical user interface
normally found in a dedicated app. The benefit of using a web server rather than an app
is that the same dynamic web page control system is compatible with Windows, Apple,
Linix and Android operating systems found in a wide range of appliances. Like the
remote control, a web browser can control every aspect of the A16. In addition it is also
possible to upload and download PRIR and firmware files via the network connection.
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This screen shot shows an example of the general playback user interface for dual listeners. The
normal audio controls are set along the bottom of the frame while menu navigation appears down
the left side frame. Sliders are dual function in that the slider track also serves as a volume level
meter for that signal. The group of five faders on the bottom right are a new feature to the Realiser.
These sliders allow the listener to alter the reverberation characteristics of the virtual room in the
frequency domain, much like a 5 band graphic equalizer except it is decay time that is altered rather
than gain. This feature has the ability to dramatically improve the quality of any mediocre sound
room particularly in the low frequency regions.

In the pane itself the listener can solo the loudspeakers, confirm audio levels on the inputs and have
the virtual loudspeaker layout of the selected preset rendered using a 3D room and speaker
graphical simulator.



This screen shot shows input selection, audio routing, bass management, direct bass redirection and
down mix for both listeners for the selected preset. A8 owners will be familiar with many of these
functions, but just not seeing them on one screen. Unlike the A8, the input selection and speaker
assignments now form part of the preset configuration.
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This screen shot shows the virtual room speaker set up menu for the selected preset. Each of the
inputs can be assigned any virtual speaker from any PRIR file the user has stored in the A16, on the
micro SD card, or, if connected to the internet, any PRIR or BRIR file the user has in their account in
our Realiser Exchange website. This is a major improvement from the A8 which could only load
entire PRIR files to presets.

Other screens for general configuration, file handling, making measurements, headphone
equalisation, parametric equalisation, hybrid operation and AV only routing modes are not shown.

Personalisation(PRIR) Measurement using the Realiser A16

Where the owner wishes to recreate their own stereo hi-fi or home theatre system (or perhaps that
of a friends) over their headphones then it is necessary to undertake a personalisation, or PRIR,
measurement of that sound system. The most straight forward way of doing this is to use the
supplied Blu-ray test disc to generate the appropriate sweeps. The procedure is as follows.

1) Turn on the sound system and select the Blu-ray player as the source. Place the test disc
into the player and select the appropriate track that matches the sound system you are
measuring, ie 2ch, 5.1ch, 7.1ch, 7.1.4ch etc.

2) Insert the supplied in-ear microphones in each ear and plug them into the front of the
Al6.

3) Configure the A16 measurement menu to use the test disc and trigger the mode. The
A16 will now wait for the disc to play.

4) Sit in the sweet spot of the sound system.

5) Play the Blu-ray track and turn you head to generate the look angles as prompted by the
disc.

The entire measurement takes just a few minutes to complete and can easily be conducted without
third party assistance. Measuring a 7.1ch sound system using the test disc is illustrated below. A
DVD test disc will be available for measuring up to 7.1ch speaker system. A Blu-ray disc will be
available to measure sound rooms up to 9.1.6ch.



A sound system can also be measured by generating the test signals from the Realiser itself, perhaps
where a DVD/Blu-ray player is not part of the audio chain, as illustrated below. In this case the line
outputs of the Realiser must be connected directly to the amplifier inputs or to the pre-amplifier
inputs of an AV receiver. This measurement method is faster than previous test disc method since
the Realiser does not spend time synchronising to the Blu-ray signals and so is the preferred method
where a lot of measurements need to be made in quick succession. Using the Realiser A16 to
generate the test signals in this way allows up to 16 loudspeakers to be measured at a time.

Another measurement technique that became popular with the A8 is known as the one speaker
method as illustrated below. In this case the owner is using just a single speaker to build up a multi-
speaker measurement. The idea is that you place the loudspeaker in the desired location in the



sound room, say left front, and then you make a measurement of just that speaker with the subject
sitting in the sweet spot. Then you move the speaker to the next position, say right front, return to
the sweet spot, and make a new measurement, and continue moving the speaker and repeating the
measurements until all the desired positions have been captured. In the illustration below 8 speaker
positions are measured running clockwise from Left Surround all the way round to Left Back using
the same physical loudspeaker. Since the number of positions the loudspeaker can take is essentially
unlimited, the one method can build virtual sound rooms from stereo to 22.2ch and beyond.

A16 Headphone Equalisation Procedures

A personalisation measurement actually consists of two parts. First is the PRIR measurement
(loudspeakers measured in a sound room) while the second part measures how the headphones
deviate from flat when placed on the head and driving into the ears of the listener. The A16 uses this
‘unflatness’ information to generate a headphone equalisation filter (we call this HPEQ) that then
flattens the binaural signals just before they are output to the headphones. The HPEQ measurement
is a very simple procedure and does not require any equipment other than the listeners own
headphones and is conducted as follows.

1) Place the supplied in-ear microphones in each ear and plug these into the Realiser.
2) Place your headphones on your head without dislodging the microphones.

3) Plug the headphones into the User-A headphone output.

4) Activate the HPEQ measurement in the menu.

The entire HPEQ measurements takes about 20 seconds to complete and this HPEQ measurement
file would typically be loaded into the system each time you use those same headphones with the
Al6.



The A16 expands on the HPEQ procedures that were available on the A8. We have introduced a low
latency procedure to be used for the low latency gaming and live applications. We have added a
second HPEQ filter option that uses a causal filter structure that has the potential to generate a
cleaner headphone impulse response than our traditional symmetrical FIR approach. Finally we have
increased the sub-band resolution of the manual HPEQ method and made the procedure less clunky.
We also have a third parametric HPEQ option in development to be released in firmware updates
following the initial launch of the product.

Electronic Design of the Realiser A16

A block schematic diagram of the electronic and signal processing sub-functions are illustrated
below. This description supersedes all previous diagrams issued prior to this campaign. The design is
built around a centralised digital router that allows any block to be digitally connected to any other
block. For example, if the user wishes to input a Dolby Digital bit stream via the optical SPDIF input
and listen to a 5.1ch movie sound track over a virtual sound room, the Toslink SPDIF input signal
(bottom left) would be routed through to the MDS APM-89L decoding board whose 5.1ch PCM
outputs would then be routed to the Smyth SVS User A DSP whose binaural PCM outputs would then
be routed to the User A headphone output block and converted to analog using the AK4414EQ DAC.
Input signal blocks are generally pink and output signal blocks blue, although some blocks (HDMI,
USB) do both. Some processing blocks are multi-purpose and so limit the combinations that are
possible. For example the Illusonic up-mixer runs on the User B SVS DSP, hence for applications that
use this up-mixer, dual user SVS virtualisation is not possible.

Analog Line I/O

The A16 incorporates 16 low-latency analog input and output channels (bottom right). Due to space
restrictions these signals are handled via stacked stereo 3.5mm jack sockets. These blocks use very
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high quality ADC and DAC units resulting in a noise floor around -118dB below peak. See the
specification table for more information. These analog inputs are typically used for live instrument
applications or for general experimentation (Ambisonics) or where the source signals have been
decoded elsewhere. The analog outputs are most often used for PRIR measurements and for AV and
Hybrid routing modes discussed herein.

Multi-channel USB 2.0

A 16 channel in and 2 channel out USB interface is implemented using a PloyTech GmbH Launchpad
chip set. This implementation is limited to a maximum sampling rate of 96kHz and 24-bit PCM and
follows the multi-channel audio USB 2.0 standard. See the specification table for more information.
Windows and OS drivers are supplied covering native operational modes as well as ASIO. All USB
PCM clocking is sourced from the A16 internal low jitter oscillator, ie the host computer slaves to the
A16. Hence where the sample rate in the computer matches the sample rate in the A16 the raw PCM
data is losslessly delivered to the A16 processors without intervention from the host operating
system.

HDMI I/O

The A16 incorporates a Momentum Data Systems HSR-41.2 HDMI repeater module configured with
4 inputs and a single output. All inputs support HDMI 1.4a while the first input also supports HDMI
2.0 and HDCP 2.2 authentication, as is required for many 4K services and Ultra HD Blu-ray players.
See the specification table for more information.

The primary purpose of the repeater is to strip out the audio data from the incoming HDMI signal for
processing within the A16, but pass the video back to the output. Another purpose is to insert test
sweeps into the HDMI signal passing to the output where the user wishes to make at PRIR
measurement of a downstream audio system. Still another purpose is to simultaneously strip out
the incoming audio for internal processing and also to insert audio back into the HDMI output as is
the case for the A16 AV Only and Hybrid routing modes of operation.

The A16 can receive and decode PCM (8-ch 192kHz 24-bit), DSD (64xFs) and all DTS, Dolby and Auro
bit streams over this HDMI repeater. It cannot decode other audio bit streams such as AAC, MP3,
MPEG, FLAC, etc. When a compatible bit stream is encountered it is routed to the Momentum Data
Systems APM-89L DSP module for decoding.

SPDIF Input

DTS and Dolby bit streams as well as 2ch 24-bit 192kHz PCM can be input via either RCA co-axial or
Toslink optical inputs. Where the incoming sample rate matches the internal A16 sample rate the
PCM can either be re clocked or passed through a sample rate convertor for jitter removal.

Microphone Input

Suitable for dynamic (typical professional vocal) or electret microphones (typical gaming or
computer microphone). The microphone signal can simultaneously be mixed directly into the
headphone output, fed to the SVS virtualisation engine, fed to the game console jack and fed to any
analog line output.



Guitar Input

High Impedance input suitable for any electric guitar. The guitar signal can simultaneously be mixed
directly into the headphone output, fed to the SVS virtualisation engine and fed to any analog line
output.

Game Console Jack

This connects directly to the PS3/PS4 controller or the XBOX ONE controller fitted with the XBOX
Stereo headset adaptor. This allows the game chat signals to be fed to the SVS virtualisation engine
and hence to the A16 headphone, and for the player’s microphone signal to be sent back to game
console.

Dolby, DTS and Auro Decoding

All compatible audio bit streams, input either on the HDMI or SPDIF, are decoded using Momentum
Data Systems APM-89L DSP module. This module uses two high power DSPs and implements the
Dolby Atmos, DTS-X and Auro-3D suite of algorithms. Presently this module is limited to decoding up
to 12 loudspeaker channels but this may be improved in future firmware updates. Formats higher
than 12 channels are still decoded but only rendered to 12 loudspeakers. However the output of the
APM-89L module can be passed to the Illusonic up-mixer DSP for rendering to the full 16
loudspeakers if desired.

The algorithm suite also implements the Dolby and DTS up-mixing routines so that legacy 5.1ch and
7.1ch bit streams can still be decoded and rendered to 7.1.4ch formats, for example. It is also
possible to access both up-mixers directly via the APM-89L PCM inputs allowing PCM audio input via
the analog, HDMI or USB to be up-mixed prior to virtualisation through the SVS engine as an
alternative to using the lllusonic up-mixer.

The APM-89L also implements Dolby and DTS bass management and the MDS 32 bi-quad per
channel parametric equaliser for all 16 channels. Again the PCM that passes through these blocks
can be sourced from the decoders or from the APM-89L PCM inputs allowing PCM audio input via
the analog, HDMI or USB to be EQ’d prior to virtualisation through the SVS engine.

Tactile Output

Tactile signals are created within the SVS virtualisation DSPs. Their purpose is to drive tactile
transducers (or shakers) in order to try to create the effect of body conducted bass not reproduced
by headphones. Tactile transducers we have used for many years are those from Crowson
Technology. Other transducer manufacturers include Buttkicker, Clark Synthesis and TADS.

The tactile signals are output both on stereo RCA connectors, for users that wish to use external
amplification, and a mono version is fed to a 25 Watt (35 Watt peak into 40hms) class D amplifier
for direct connection to a transducer of your choice.



Loudspeaker Output

When not being used to drive tactile transducers this output can be connected to a passive
loudspeaker and used for one-speaker PRIR measurements. More information about using this
procedure will be made available in due course.

Headphone Outputs

The stereo headphone signals for both User A and B are output to four different interfaces
simultaneously. Analog headphone signals are available as line outputs (2Vrms) on stereo RCA
connectors and through a %" stereo jack via a headphone amplifier. Digital headphone PCM audio is
available via SPDIF co-axial RCA socket and optical Toslink connectors.

The User A headphone amplifier is designed around the TI LME49600 audio buffer amplifier giving
high drive levels where low efficiency headphone are in use. The User B headphone amplifier is
designed around the Maxim MAX97220 headphone amplifier and is suitable for the vast majority of
headphones. See the specification table for more information.

Internal Clocking

Not shown in the diagram, the internal A16 clocking design is built around an ultra low jitter VCXO
based PLL clock generation system. This gives the A16 increased flexibility (compared to the A8)
when it comes to handling incoming audio clocks such as those from the HDMI, or SPDIF receivers.
For example, the traditional method is to pass the PCM coming from the HDMI (or from the APM-
89L decoder board) into a sample rate converter (SRC) before handing it over to the SVS virtualiser.
In this way the SRC effectively removes the HDMI clock jitter. While the A16 can also use the SRCs in
this way, it now also has the means to lock to the HDMI/SPDIF clocks and then re-clock the PCM
audio using the internal low jitter VCXO clock. This allows the SRCs to be bypassed entirely when the
internal and external sample rates match and in this case the operator will be given the option of
SRC or re-clock in the A16 menu.

A16 Modes of Operation

The Realiser A16 will operate in four distinct modes mirroring the intended application. Most of the
specifications down the left column are self explanatory but some require a little elaboration.

INT FS is the highest internal sampling frequency for that mode - multiples of 44.1kHz or 32kHz will
also work.

LATENCY is the time it takes for the signal to input the A16 and arrive at the ear.
LEGACY means all previous bit stream variants of Dolby and DTS can be decoded.

UP MIX means the input audio can be fed to the DTS and Dolby up-mixer functions built into the
Atmos and DTS-X decoding suites.

SPDIF-CODEC means DTS and Dolby bit streams may be input via the SPDIF input.



INPUT EQ means audio may be routed to the MDS parametric equaliser prior to being sent to SVS.

GAME means the game chat audio can be input via, and the microphone signal fed to, the console
jack.

IEM means the User B headphone output will become the output for an in-ear monitor (IEM) while
the User A headphone output will generate the virtual concert hall sound.



Realiser A16 Modes of operation
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Realiser A16 AV only mode

The AV only mode switches the purpose of the Realiser A16 from headphone processor to AV
decoder. In this mode the user inputs a bit stream via HDMI or SPDIF for decoding in the APM-89L
and then outputs the resulting PCM back out the HDMI or analog outputs. All of the APM-89L bass



management, up-mixing and parametric EQ functionality will be available to the user, as well as the

Illusonic up-mixer.

The user also has the option to input PCM via the HDMI, USB or analog and to process this using the
APM-89L bass management, up-mixing and parametric EQ functionality as well as the lllusonic up-

mixer.

Another feature of the AV only mode is the ability to route the processed or decoded PCM audio
channels to any HDMI and/or analog output channel. This is useful where the user wishes to output
some of the channels to a downstream sound system over HDMI and some of the channels to the
analog outputs.

The diagram below illustrates the typical AV only signal path where the PCM or bit stream is input
via the HDMI interface.

Digital Router

ouT Low _’-7"8 |' - 516
< » Lat
L%:r:;y — 1112 V-QHO
ADAU1966
HDMI —1s116 I--wm

16-ch Analog Out

na (=}
] e
w2 (==} HDMI
N1 (=} = 0 = e -
HDMI 16-ch
=

ouT

,. |

Dolby Atmos / TrueHD Smyth SVS Smyth SVS
DTS-X/ DTS HD Master 16-ch User A 16-ch User B
DD /DTS legacy or
Auro 3D ILLUSONIC
+ Upmix
Atmos/DTS-X upmixers
+

Parametric EQ
ADSP21489 ADSP21489

DAB30 —— DA810

Realiser A16 Hybrid SVS-AV mode

The Hybrid SVS-AV mode combines the AV only mode with the normal headphone processing mode.
The purpose of this mode is to allow some channels to pass downstream to a TV or soundbar via the
HDMI output and for other channels to be virtualised over headphones. This mode is useful where



the headphone listener needs to co-exist with others who are listening just to the TV or soundbar
speakers
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REALISER A16...

excellent for UHD/Blu-ray

Dual listeners, independent head tracking, personalised movie
theatre virtualisation and decoding for the latest immersive
Dolby Atmos, DTS:X and Auro-3D cinematic formats built in, the
Realiser A16 brings watching movies in the home to a new level.
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