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Chapter 1

% Background

g‘/ Info




When ambient noise (environmental noise) pets in the way of effective public address
communications the following situations can arise:

Situadion 1: Signal sirongth s emuch Siluation 2: Signal strenpth e almod
greater ihan the background noise equal to lhe backgrousd nofe

Stluation 3: The background Moise is
erigch greater than the Signal strength
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Using SmartSpeaker™ technology all of these situations are easily handled making PA
speech intelligible and music clear and audible,

Perfect! Even
though it's busy,
| can still hear
what they're
saying

=
G

Using a proprietary technology called Intelligibility Compensalion in Ambient Moise—lCAN™,
SmartSpeaker responds to environmental nokse variations seamlessly, without sudden, annoying
increases or decreases in volume level. Most of the time, the lstener will be completely unaware of
the automatic adjustments being made. The result is a system that always delivers crystal clear sound
at an oplimum level 1o maximize inlelligibility and audibility without being intrusively lowd.
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What is ambient noisc?

This is any noise in the environment., It can be the voices of a crowd, the naise
from a plane passing overhead, background factory noises, etc.

What is an ambien! noise compensation device?

This is an electronic device which responds to changes in envirenmental noise
and automatically adjusts the PA system so that it always sounds clear. An
example: a department store where music and announcements need to be
heard. The device keeps the signal from the PA higher than the noise in the
environment so that the signal (voice or music) can be heard clearly. When
there are more people in the store (i.e. more background ambient noise) the
signal will have to be higher and when there are fewer people the signal will
have to be quieter.

What makes SmartSpeaker different from other ambient noise
compensation devices?

All other devices require a calibration process which must be rerun each time
any pari of the sound system or the acoustic emvironment is changed (such as
amplifier settings, number of loudspeakers, in-store displays, installation of new
factory equipment, location of the sensing microphone, crowd size, etc.) In
contrasi, SmartSpeaker contlinually monitors PA system intelligibility/audibility
conditions as determined by the environmental noise and calibrates itself if
required.
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What's the difference between audibility and intelligibility?

intelligibility is the measure of the human ability to comprehend a speech signal
in any given environment. It is expressed as a percentage of the number of
words understood correctly to the total number of words heard. That is to say
that if an announcement confaining 20 words came over the PA and you heard
only 10 of those words then the intelligibility would be measured at 50%. You
might have heard the other words but couldn't quite make them out. Those
words were audible but not intelligible. Where the comprehension of delivered
speech is important, intelligibility - not audibility - defines the efficiency of a PA
system. Overall, less than 85% intelligibility is generally considered to be
inadequate for most PA applications. And all of this works for music too!

What causes Loss of Intelligibility?

In public environments, the most important cause of intelligibility loss is the
interference caused by ambient noise. The impact of ambient noise on speech
intelligibility depends in a complex way on several statistical properties of the
nolse, such as its average amplitude, amplitude Muctuation, frequency
spectrum, etc. SmartSpeaker takes care of all of this stuff!

How does SmartSpeaker work?

The core of SmartSpeaker is a DSP (Digital Signal Processing) chip. It
continually monitors the background noise and the PA signal streagth and
calculates the optimal sound level setting based on the interaction of the
background noise and the PA signal. It rides the background noise up and
down and adjusts the sound level of the PA system. And it does this seamlesly,
wilhoul ever needing any fiddling!

SLUARTUPTAKFR InSTALLATEON CLNNE



Chapter 2
Getting to Know
the Controls




The Front Panel

The RESPOMSE of the 0655 M1 b ndicated by the
werlical LED bargraph to the extreme righll on the froni
panel, The bargraph indicates the arsount of gain
being applied to the input signal. Just beft of the Lar
graph there i an overlaad LED thai goes OM when
either the line or the sense microphane signal ks

owedloaded,
]

DSs MC11 D

Beria B oy — R
Desktop Model e —_— =
On the extreme beft is the = e S e =HN |
POWER Switch. When the I 1 1 r B &
unil is on the LED abeve the |m_ ! ' ol '--.-I "’_l:' =
switch lights up. | —= h = =l =

[ byaia] Tagmea! Pra pemary Amsiynd M | ppretan |

To the right of the power switch is a horizontal row of
'Ihmtl.EEl-HudicHinghm of the ALIDIOD IMPUT
[msarked Line), the statas ol the SENSE MECEDPHOMNE
(marked Senpal, asd the vatus of the PAGE IMNPUT
(marked Paga),

D55 MC11 PRO

19" Rack Mount Model

g
‘ - o Wi
1 bt gLi®

| e

Both, the rack-mount and desktop configurations are identical in
operation!
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The Rear Panel

DSs MCIT D The AUDICY IM conneclor i a female RCA

comeciar, Ihmay be connected to sy
Desktop Model Hime level sound source such as a tape

dedl, C0 player, salellite receiver, eic.

Erp i I rpaeafon oaafo Canaela <8 BT 1 F | The AUDID
QLT
m the e PR ! ATA . pacd ':E RO R cloria
bs thee BEA female RCA
POWER |I= @) | _ (L) [ ™= conmector and
It | f ' i emnnecied

R S B = |-

The PAGE and DATA oplion Thee SEMNSE MIC conmector is

are nod used for most where the weraing microphone i
applications. For mare plugged . 1 is & steres mink
information see Appendin B, headphone jack. A length of

SHIELDELD sterco microphone
calde b supplicd with D35 MO11.

If this i inadequate, 3 microphans
pufension wint with 2 male slerso
mird headphone [ack a1 both endy
can be constructed or purchased.
Pote that a mons extension cond
il net work
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Chapter 3
Installing

ESmartSpeaker




SmartSpeaker Setup - Quick Overview
Q THE SENSE MICROPHONE is SmartSpeaker's "ear”. The mix of signal

and noise at the sense microphone determines the adjustments that
SmartSpeaker makes. Therefore, for SmartSpeaker to work properly
the mix of signal and noise at the microphone must be representative
of what the the listener will actually hear.

What ithe Sensing
Microphone hears
shoubd represent Optimal Distance 310 & feel
what is heard on 2
the Moo,
Sensing
Microphone

What you heardown here
should be what the Sensing
Microphone hears on the
ceiling

PROPER PLACEMENT of the sense microphone is the first KEY to
setting up SmartSpeaker.

SETTING UP the input signal level is the OTHER KEY because the
Q computer inside SmartSpeaker 'shuts off' when the signal is either
too low or too high.
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Step 1 - Plugging in Power and Audio

%

)
\

D55 MC11 comes factory configured for most commen
operating conditions. However, to ensure optimum
performance, the settings may be reconfigured 1o reflect
different operating conditions. (If you think that this will
be necessary in your installation, please refer to Appendix
A: Configuring DSS MC11 BEFORE you move on to steps
1-14.)

1. PLACE the D55 MC11 box on top or beside the PA
system amplifier. If you have purchased the 19" rack
mount version, attach it to the component rack. Make
sure that the Mic is NOT connected at this point.

2. TURN OFF the amplifier.

3. PLUG IN the D55 MC11 power adapter to an AC outlet
and then plug in the adapter to the back of the D55 MC11
into the POWER socket but don't tum it on yet. If the
POWER light comes on, press the POWER switch to turn it
off.

4. CONNECT the audio signal source (tape deck, CD
player, tuner, satellite feed etc.) to the AUDIO IN
connector on the DSS MC11 back panel.

5. TURN ON D55 MC11 (press the POWER Switch on the
front panel, the power indicator light will come on). Only

the bottom light on the vertical RESPONSE bargraph on
the DSS MC11 front panel will be lit.

ERUANTEPEAKEL IAETALLATION Skl 1



Step 2 - Setting the Audio Levels

1. TURN ON the audio signal source. NOTE: the power
amplifier(s) must still be off and the sense microphone
must NOT be connected.

ﬁ _ 2. ADJUST the audio signal level to ensure that the LINE
L LEDis on, but that the OVERLOAD LED is off. The LED
bargraph will begin climbing.

Et_ 3. DECREASE, if necessary, the audio signal level while
' the bargraph is rising so that OVERLOAD LED does not
stay on (intermittent flashing is okay.) Please refer to the
diagnostic chart on the next page for a complete
explanation of the use of the LED indicators in establishing
the correct volume setting for the audio signal source.

4. CONNECT the amplifier input to the AUDIO OUT
connector on the D5SS MC11 back panel.

é

e S
e

5. TURN ON the amplifier and with all LED's in the
bargraph remaining on (from Step 2) adjust the amplifier's
volume control until you have reached the maximum
volume that you want from the PA system's loudspeakers.
This step will establish the upper limit for the audio signal
level - D55 MC11 will never allow the PA system to get
louder than this preset maximum.

it~ 6. TURN OFF the audio signal source and turn off the
i amplifier.
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Step 2 (contd.) - Setting the Audio Levels

ALUDIO SICGNAL INPUT CHART (IMPORTAMT: Do this when all LEDY's in the response
bargraph are on)

LINE LED | Overload LED | Diagnosis Remedy
Mormal funclion:  |MNormal function:  |Good. Audio Mo action required.
LED on, steady LED} off mod of 5|En,;] input lewel
BI'I:I'I'I' bul blinks off | jirme but Nashes T:i ﬂpTilll.tm
at signal breaks and occasionally at -
occasionally flickers | signal peaks (a1
oifeff at egnal same time as LINE
peaks. LED fickers on/oll

al signal peaks)
LED flickers more  (LED flashes on Audio signal Turn dawn signal
frequently and not  |more aften with input level is too volume at signal
jus af :iEn=| peaks. r-ur‘r.r "on® periods, hlﬂ'ﬁ. SR,
LED on, steady Mo LED response 2l | Audio signal Turn up signal
glow but blinks off {all. input level is too volume at signal
occasionally at SOURCE.
signal breaks. No IW"TM e
signal peaks. range.

With the bargraph at maximum the audio signal may occasionally "tickle’ the OVERLOAD
LED on at its peaks. Once you have achieved the optimum, do not alter the volume control
on the audio signal source. (You may want o mark the setting for future reference.)
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Step 3 - Microphone Placement and Connection

I.r'

&;
Er:r

E.E#

D55 MC11 can be set up in any listening area wiere there
is a problem with ambient noise (retail store, ﬁl'lbppin;g
mall, subway station, factory, restaurant, churcl, airport
elc.)

1. FIND a position near a loudspeaker where the audio
signal and background noise are representative »f the
listening area. This speaker becomes the 'domimnt
loudspeaker'. For normal ceiling speaker appliations, the
Mic is typically placed between 3 and 6 feet fron this
loudspeaker (see installation diagram in Appendx C.)

2. INSTALL the Mic facing down towards the flaor, using
the velcro patch provided or adhesive tape. (Donot tape
over the Mic cartridge or LED.) You will require additional
cable to connect the Mic in the listening arca tothe D5SS
MC11. Use ONLY SHIELDED STEREO cable wit a male
stereo mini headphone jack at both ends. (A mmo
extension cord will NOT work!)

3) BEFORE connecting the Mic to SmartSpeaker

a. TURN OFF SmartSpeaker (press the POWER witch and
the LED should go off).

b. CONNECT the Mic to the SENSE Mic plug onthe back
panel.

c. TURN D55 MC11 back on. The SENSE LED o0y the front

panel should glow steadily. Check that the LED an the Mic
box is also on - indicating that the Mic is receivng power.

SAMAKTIPEAKIE INSTALLATHO™N CLITNE 1



Step 3 (contd.) - Microphone Placement and Connection

If the LED on the MIC box is nol on, there may be a conneclion problem:. Switch off D55
M1 inmediately, disconned the Mic, check the wiring and reconnect. Switch D65
Q MC11 back on.

Omce installed, if the SENSE LED on the D55 MC11 fromt panel flashes rapidly and the
overload LED comes on, there is an overload at the Mic, This will require a simple
adjustment {please see Appendiz AL

4. TUEN ON the audio signal source (the CD player, tape
&:: deck, tuner etc.) turn on the amplifier and turn on DS5

MC11. Play a signal (music or speech) through the system
and watch the vertical bargraph on D55 MC11. Within 30
seconds the system gain will settle to a point that reflects
the ambient noise of the environment measured at the Mic
and the response required by DSS MC11 1o ensure
optimum intelligibility of the audio signal.

5. NEXT, walk into the listening area and listen to the
audio signal. How does it sound?

a. If the signal level in the listening area is not loud enough
(i.e. if you want to make the audio signal LOUDER relative
to the ambient noise) physically move the Mic further
away from the dominant or nearest loudspeaker.

b. If the signal is louder than you want, then to make the
audio signal QUIETER (relative to the ambient noise),
move the Mic closer to the dominant/nearest loudspeaker.

<

6. Each time you move the Mic, allow 30 seconds for D55
MC11 to adapt to its new setting. You have now set the
desired signal to noise ratio and SmartSpeaker D55 MC11
will maintain it for you automatically.

5
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REMEMBER

1. The sense microphone @5 SmartSpeaker's "ear". Y}

2. The mix of signal v@ and noise

sense microphone determines the adjustments

that SmartSpeaker makes.

3. Therefore, for SmartSpeaker to work properly the

mix of signar@ and noise

phone &ust be representative of what the the listener

at the micro-

will actually hear.
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There are three parameters to configure for the optimum operation
of SmartSpeaker DSS MC11:

1. Input signal

D55 MC11 can take input signals in three different ranges: +4dB,
0dE and -10dB.

The D55 MC11 unit is factory configured for a 0 dB input signal
level (normally suitable for tape decks). To change this, remove the
cover to expose the main circuit board. Locate the jumper GO on
the main board and move it to ]G4 to change the input to +4 dB
(normally suitable for a satellite feed). For a signal level of -10 dB
(normally suitable for CD player output) move the jumper to JG1.

n
|

SIG: Input signal level

e
o

e

MIC: Mic gain level

2. Mic gain level
= The DSS MC11 Mic is factory configured to have the Mic signal

overloaded at 85 dB. I the Sense LED on the DSS MC11 front panel

(oowld,|
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flashes rapidly and the overload LED comes on there is an overload.
This can be corrected by increasing the overload threshold from
85dB to 95dB or 105dB. To do this, carefully remove DSS MC11's
cover and look for the jumper with the numbers 85, 95, and 105
next to it (approximately in the middle of the main board.) Move
the jumper to the position desired and replace the cover.

3. Control range

DSS MC11 can have a control dynamic range of 12dB and 224dE. It is
factory configured lo 12dB. This range can be extended to 22dB by
cutting the resistor to the right of diode D7 on the main circuit

board (as seen from the front of the unit.)

Turn power ofi and
open enclosure.

Cul resistor leads
shown by arrows.

Clean board of
debris afterwards
before turning power
on.

SMARTEPIAKIN BSLALLA TS G i



The Paging Option

This option adds paging capability over music to SmartSpeaker D55 MC11,
extending ambient noise compensation benefits to paging inputs.

The Paging Option is a small circuit board that fits inside DSS MC11. When
installed, it is able to detect if a signal is present at the PAGE input (RJ11

conncctor on the back panel), and if so, override the normal audio input
with the paging signal. The paging circuitry also incorporates dynamic
range compression to maximize intelligibility by compensating for varying
voice levels.

At the end of a page, D5S MC11 seamlessly switches back to the audio
programme,

The Data Port

The DATA conneclor is a standard Mini DIN-8 serial connector. With a
standard Null-Modem cable and optional D55Comm software the data port

can be used to continuously download the operating parameters from DSS
MC11, which can be useful in noise profile studies.

Please call your distributor or SmartSpeaker Corporation directly if you
want to leam more about these options.

SAARTUFTANTR INSTALLATIIN LD
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DSS MC11 Specifications
Control dynamic range

Signal-to-noise plus distortion ratio

Frequency Response
Line Input - type
Ling Input - impedance

Line Output - type
Line Output - load impedance
Line Output - level

8dB, 12d8, 22dB selectable
better than 80 dB unweighted

15 Hz - 100 kHz (+0dB/-3dB)
48Hz - 100 kHz (+0dB/-0.5d8)

swilchable sinple-ended or
balanced (differential)

=62 kO single ended
224 ki1 differential

ene line, single-ended
=10k}

+6 dBu maximum

sense Microphone Specifications

Directivity

Output Impedance
Frequency

S/M Radio

Outside Dimensions

Weight

SAMANTSPEARER SELALLATION GUDL

Dmnidirectional

Low impedance line level (amplified)

20 - 16,000Hz
More than 40dB

Approx. 2"x 2% x 5/8"
(55mm x 55mm x 15mm)

Approx. 2oz (50gms)

a1



The Table below lists typical noises and their approximate decibel (dB) sound
pressure levels (SPL)Y.

Sound Source Eund Level (dB)

Jet Engine at 10m over 140
Chain saw at Tm 100
City Traffic at 15m 70
Shopping Mall 55-75
MNormal Speech at 1m 60
Suburban Residence 50
Library 40
Breathing 10
Wasp on a window pane i less than 5

-— ey e e S— [ —

Mote that signals above 90 dB cause discomiort, and, if endured for sufficient
time, can cause permanent hearing damage. The decibel scale is a logarithmic
scale, which means thal every 10 dB increase in sound level Is a ten times
increase in sound Intensity.

1, Some of (he above diba are tikea from The Audve Fagameoning Hamdlaod, B, K Blair Beassn, bcGraw HIL 1984,
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