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When you open DDA for the first time you will see a screen like this.
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At the bottom of the screen a text box shows

the available RAM on your pc, there should be
at least I000MB for DDA to run efficiently

============
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Edit Command View Plot Options Tools Help

Mew Project...

Open Project...

Save Project
Save Project As...

Pack Project...

Unpack Project...

Import Model From

Export Directivity Data To

Export Plot File To

Print...

1 SASTEFFANADDA Plots\Project Mew.mat

2 SM\STEFFANLDDA Plots\DDO\DDC Intellivox.mat
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Fildy

Along the top of the screen are the DDA menu
options, some of these functions are replicated in
the toolbars.

Bidit sCommand View Plot  Options  Tools  Help
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Edit Command View Plot Options Tools Help When you make changes to your project such as
New Project.. #) A =N ) :crying out differfant speaker types, you can quickly
Open Project —_ ‘Save Project As’ change the file name and you can

o always go back to a previous version.

Save Project f
Save Project As... 4= Pack project — this packs all of the project data you
Pack Project... % . are using into a zip file to enable it to be sent to a
Unpack Project..qfme client for example.

rt Model Fi ¥ . g .
mper redeTem npack Project - unpacks the zip file an wi
=i PR Unpack Project - unpacks the zip file and DDA will
S e ' assign all of the project paths automatically to enable
Export Plot File To v you to use the project straight away.
Print...

1 SASTEFFANADDA Plots\Project Mew.mat
2 SM\STEFFANLDDA Plots\DDO\DDC Intellivox.mat
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Import a model from Catt Acoustic, Ease or Odeon

Edit Command View Plot Options Tools Help
Acoustic modelling software.

@y B Y=EE

Mew Project...

Open Project...
g ! Once you have completed a Full run you can export

the directivity files to be used in Catt Acoustic, Ease
or Odeon Acoustic modelling software.

Save Project
Save Project As...

Pack Project...
Export Jpeg Plot files to be used in a report etc.

Unpack Project...
Import Model From .
P Print Plot files.
Export Directivity Data To r
Export Plot File To v The last 4 projects used will be listed here.
Print...

1 SASTEFFANADDA Plots\Project Mew.mat
2 SM\STEFFANLDDA Plots\DDO\DDC Intellivox.mat

HARMAN International. Copyright 2021



HARMAN

The edit menu, includes the functions which are replicated on the

File Command View Plot Options Tools Help fOIIOWingtOOIbarS'

j & Project settings... ¢ i : @; El“ @; :
'—_if\" [E=.; Edit configuration files... 7

B Plc Edit plane properties... :

""" & Edit loudspeaker positions... 7

E Select loudspeakers for summation... .

+|I] Copy as bitrap Ctrl+C

+: Cfesired radiation Ar
+-1_ Weights

File] Edft Jommgnd View Plot Options Tools  Help

Y _1_‘ ‘<::' = 1T & =iy 3¢

v

EC B 3SR B, %

Copies the current plot to your clipboard

&l | s
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4. DDA v5.1 User edition - DDA Project Mew.mat
File Edit Command View Plot Opticns Tools  Help

|

E " Build model I i

Check reponse... r

D@ Full Run —=Fu L

E_‘ Plots Show output filters .
i (B Geomn .
Map response... A,

------ & Mater '
_____ i Plane Receiver reponse l File _Edit Command #ew Pl ‘tions‘ Tools‘ Help
+|1] Unit ¢ Loudspeaker summation... i F-——-—E;—kﬂ—‘
f---:DesirEu TAUTd LI EE‘F L= 5 Q\-JJ H 4 a ﬁ
+-!_ Weights

. [6 Bz & oF @ﬁ?.@%m

The Command menu functions are assigned as follows
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4| DDA v44  User editiow View options enable you to look at the plot file from

File Edit Command Plot  Options

DS «= | 4
= B EE «* | 02 08
b Plots

..... @

----- @ Materials

-2 Plane properties

. II] Unit configuration
— Desired radiation

&= zWaghts
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Tools Help any angle or you can ‘drag’ the model in 3D view by
clicking on it with your mouse and moving it.
3D view Lol @ 0 8,
XY projection (-Z) = Zoom functions are replicated on the mouse wheel.
K projection (+£) =
YZ projection (-X)
YZ projection (+X] =
X projection (-Y) =
X projection (+Y] <
Zoom in :
Zoom out -
Zoom window :
Zoom/pan reset :
File Edit Command View w’lot vtlﬂvs ;I'oq; weIg, v l
OcH &= | 4+4¥ | BEFTDEH O G EZVN=mREED| e

EEEE | BE 7O R[4l
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4. DDA V3.1 User edition - DDA Project New.mat
File Edit Command VWiew Ploet Options  Tools  Help

I_':EF' E —J 4 | ¥ Geometry

Materials

F@} D? EE [[]:”: @ Plane properties
: prop Plot menu options are replicated on the ‘tree’ in the
r Plots Unit configuration = sidebar of DDA
""" il Geomet I Desired radiation *
b & Materials ] y
= Plane properties RS
+|I] Unitcunfiguratinn Receiver positions
+- — Desired radiation Frequency response -
-1 Weights S
- 12 Receiver positions Frequency response (Array sum)
+ 2 Frequency response MNext plot
- 12 Frequency response (A )
Previous plot
Mext subplot o
Previous subplot
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$] DDAVS.T User edition - DDA Project New.mat Calculator — standard/ scientific/ programmer/ statistical.
File Edit Command View Plot Options Tools Help

b e R A ¥ = 1 H
G o e 'l Calculator... P 2d Geometry builder as described elsewhere.

2D Geometry Builder... ==

l__lﬁ EE E]:”: @ @ _‘31_ E Array Builder... .

:q Plats Measure distance...

1
i) Delay optirmiser... .

~ @ Materials
o= Plane properties
+|1] Unit configuration
7', Desired radiation
t-5 o Weights

- 12 Receiver positions
+- 10 Frequency response
2 Frequency response (A

Loudspeaker table...

v . A | v v v

Qaen g0y =4O
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4 DDAw31 User edition
File Edit Command View Plot Optiens Tools Help

New Project... D C

Open Project.

Save Project

Save Projec
Pack Project...

Unpack Project...

Import Model From »

Export Directivity Data To

A — To get started using DDA click on the file menu and

A select ‘New Project’

4 C:\..\DDA Project New\DDA Project New.mat
Quit
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£
File Edit Command View Plot

FY=1 Idh

Options  Tools  Help

¥ 2 Y
o
BEE« B ®2 EHOCN
i Plots
«
« ~ & [ ThisPC > Documents > JEL > DDA » Projects > DDADemo v © | Search DDA Demo »
Organize v New folder (2]
A Name Date modified Type Size
# Quick access
B Desktop No items match your search
< Create a new Folder,
& Downloads. ’
| Documents
=) Pictures
DDA

Plots Weights

Give your project a name,

UCF

)
Then click on save
@ OneDrive - HARMAN
Documents
I This PC
8 30 Objects.
I Desktop
4] Documents
¥ Downloads
D Music
= Pictures
B videos

0sDisk (C)

= Cardiff (\\hiawsfrwsfs01.ad.harman.cor
v

File name: | DDA Project New

Save as type: | DDA Project File (*.mat)

~ Hide Folders
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4| C\..\Documents\JBL\DDA!Projects\DDA Project New’\DDA Project New.mat

(shadowing):

Description: New project
Geo-file: C\Usersislewig\0Onelrive - HARMANDocuments\BL\DDAProjects\DDA Project New/\model gcf ]
Rec-file: C\Usersisiew ig\0nelrive - HARMANDocuments\JBLIDDAProjects\DDA Project New/\Listeners ref ]
Groups
w1017 [ Souree type DDS settings. Boundary
~ DDS ~ Unit-file: |C:\Users\slewis\OneDrive - HARMAN\Documents\JBL\DDA\Projects\DDA Phgigct Newinteliivox-D3) =IIE \
Positi
Beam shaped array ostion
Self-powered None ~
Method: Restrict coverage area
Range: Flat response for: | Loudspel
JBL Intellivox-DS(X) and Geo ~
AXYS (Target and Subs) c
Range:| 1.0 fo | sgim Desired SPLdrop' | g.g| dB
v
Loudspeakers (Group A)
N x| |1 "wEEE Delay zone: |Loudsp. Eq  ——— | SetEQ
X[m] | Y[m] | Z[m] H[] V[] | Rall[] | Mirror | Delay[ms] Lockdelay | Gain[dB] | EQ32[dB] EQ63[dB] | EQ125[dB] | EQ250[d
Al o.00 0.50 210 0.00 0.00 0.00 0.00 D 0.00 0.00 0.00 0.00 0
< >
Calculation Directivity balloon
Help
Surface grid Allplanes - Grid step: 050 m Resolution 2|°
Line-of-sight check Loudsp. ref. — Audience - Map height audience:| 4 g5 1y Radius: 1000.0| m 0K Ccancel

HARMAN International. Copyright 2021

N

Project settings window will then open

Geo-file (Geometry Configuration File - GCF)
this is the geometry or model the DDA project
will be based upon - a standard ‘shoe box’ model
is loaded by default.

Rec-file (Receiver Configuration File - RCF) this is
the receivers or listeners file where the receiver
positions can be placed within the model to
indicate receiver response measurements.



HARMAN

4| C\..\Documents\JBL\DDA!Projects\DDA Project New’\DDA Project New.mat - X
Description: New project
Geo-file: C\Usersislewig\0Onelrive - HARMANDocuments\BL\DDAProjects\DDA Project New/\model gcf ]
Rec-file: C\Usersisiew ig\0nelrive - HARMANDocuments\JBLIDDAProjects\DDA Project New/\Listeners ref —
Groups
ol e Sn%n:e type DDS settings. Boundary
~ DDS ~ € it-file: |C:\Users\slewis\OneDrive - HARKAN\DocumentstBLADDAProjects\DDA, Project Newintelivox-DS) =I5
Positi
Beam shaped array ostion
Self-powered None ~
Method: Restrict coverage area
Range: Flat response for: | Loudspeaker S
JBL Intellivox-DS(X) and Geo ~
AXYS (Target and Subs) c
Range:| 1.0 fo | sgim Desired SPLdrop' | g.g| dB 0.00
v
Loudspeakers (Group A)
N x| |1 "wEEE Delay zone: |Loudsp. Eq ——— | SetEQ
X[m] | Y[m] | Z[m] H[] V[] | Rall[] | Mirror | Delay[ms] Lockdelay | Gain[dB] | EQ32[dB] EQ63[dB] | EQ125[dB] | EQ250[d
Al o.00 0.50 210 0.00 0.00 0.00 0.00 D 0.00 0.00 0.00 0.00 0
< >
Calculation Directivity balloon
Help
Surface grid Allplanes - Grid step: 050 m Resolution 2|°
Line-of-sight check Loudsp. ref. — Audience - Map height audience:| 4 g5 1y Radius: 1000.0| m 0K Ccancel

(shadowing):

HARMAN International. Copyright 2021

Each Group consists of a single speaker type

New group

Duplicate Group

Import group (from another DDA project)
delete Group

X—-0Z

Source Type
ADC - For the passive 100v line V90 and H90

DDC - Beam steering Intellivox using Digital
Directivity Control technology (discontinued)

DDS - Beam Shaping Intellivox using Digital
Directivity Synthesis technology

AXYS —Full range point source cabinets (discontinued)
Point Source — Import any manufacturers’

Common Loudspeaker Format (CLF) file
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4| C\..\Documents\JBL\DDA!Projects\DDA Project New’\DDA Project New.mat - X TO Change the DDS Speaker type CliCI( on the
DSSCIBION: o, prject folder here, this will then open the UCF (Unit
Geo-file: Csersisiewig\Onelrive - HARMANDocuments\JBLIDDAProjects\DDA Project New\model gef ] Conﬁguration Flle) folder and you can Se|eCt the
Rec-file: C\Usersislewis\0neDrive - HARMANDocuments\UBL\DDA\Projects\DDA Project New\Listeners.rcf ] / . .
s various DDS Intellivox.
715 771 ] [ Source tyee DDS settings y/
p ~ DDS ~ Unit-file: |C:\Users\slewis\OneDrive - HARMAN\Documents\JBL\DDA\Projects\DDA Project Newinteliivox-D3) 5[
ceomtwadary posten . There are two methods of steering a DDS
Fance ot et oo e | | device, either Geometry or Balloon Method. In
JBL Intellivox-DS(X) and €0 ~ 6— .
s, Ranger| 10 @ [ ssolm | o e T ol o almost all cases you will get a more accurate

W

beam by using the Geo method where we
define weighting and SPL values to a 3d model.

Loudspeakers (Group A)

o X o S E oy zene Ly B o ™ ‘Restrict coverage area’ is defined where we
X [m] ¥ [m] Z[m] HI] V[T Roll[F] | Miror | Delay [ms] | Lockdelay | Gain[dB] | EQ32[dB] EQ63[dB] | EQ125[dB] | EQ250 [d .
A BEE % v ow  ow o [ e O 000 om0 000 000 0 would like the beam to start and end. For example
a DSX380 would typically be used to cover a
distance of around 35 metres so we would enter a
€ > . .
start distance of | metre and an end distance of
Calculation Directivity balloon . .
N a - _ : Heo 35 metres. This would then be applied to the
uriace gri All planes ~ rid step: 0.50 m Resolution 2
OSSN |y et s mgerce | Mephesowdenes g Racus:  [1o000]m I oo planes that we will weight within the model.

HARMAN International. Copyright 2021
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4| C\..\Documents\JBL\DDA!Projects\DDA Project New’\DDA Project New.mat - X Flat response for Loudspeaker or Group, this
DESCTBHOT: i, prject adjusts the overall SPL for the group of speakers
i e A RMAM oo 1 O Pt Pt Mo et Z] in relation to the desired SPL value. If we had
Rec-file Ci\Usersislewis\OneDrive - HARMANDocuments\BLIDDAProjects\DDA Project New/\Listeners.rct = .
e three arrays covering an area and an 85dB
= = Caurce ype oS setings requirement then by selecting ‘loudspeaker’ each
~| [oos “| Unifi: [cUsersisiews\OneDive - HARMAINDOcumEnSUBLODAProectsiODA Project Hewlitelivox 05| (5 - individual loudspeaker would try to achieve 85dB
Setponed . et z which would mean the actual level would be
e voxosooma || G Fltrespense fr:[Loutapeater \ higher or select group then the levels between
R el 28 LA | vesret s [og] o the speakers would be automatically be adjusted

= to achieve 85dB.

Loudspeakers (Group A)

A elay zone: |Loudsp. . SetEQ . .
CIgeigt BB Pty zone:[Lowdep = As DDA works in direct SPL only, we
X[m] ¥ [m] Z[m] HI[] VI Roll [7] Mirror Delay [ms] | Lock delay Gain [dB] EQ32[dB] | EQ63[dB] | EQ125]] EQ 250 [d . . .
(A JBE om0 20 om0 oo L[] oo O 000 200 T N sometimes need to include the reflections from
the back of the array e.g. off a brick wall, these
N\ can be included here.

< >
Calculation Directivity balloon . . .

e som : o Desired SPL drop — a value can be entered to limit

uriace gri All planes ~ rid step: 0.50 m Resolution 2

Lnestsgonsce | s heohtaudence| {59 Radvs: om0 m | Torem the SPL over an audience area so it drops with

(shadowing):

distance.

HARMAN International. Copyright 2021



4| C\..\Documents\JBL\DDA!Projects\DDA Project New’\DDA Project New.mat - X
Description: New project
Geo-file: C\Usersislewig\0Onelrive - HARMANDocuments\BL\DDAProjects\DDA Project New/\model gcf
Rec-file: C\Usersisiew ig\0nelrive - HARMANDocuments\JBLIDDAProjects\DDA Project New/\Listeners ref ]
Groups
w1017 [ Souree type DDS settings. Boundary
~ DDS ~ Unit-file: |C:\Users\slewis\OneDrive - HARMAN\Documents\JBLADDA\R aj DA Project NewIntellivox-DS) =I5
Positi
Beam shaped array ostion
Self-powered None ~
Method: Coverage area
Range: Flat response for: | Loudspeaker
JBL Intellivox-DS(X) and Geo ~
AXYS (Target and Subs) c
Range:| 10| to | d50|m Desired SPLdrop: | 0.9] dB
Loudspeakers
N x| |1 "wEEE Delay zone: |Loudsp. Eq ——— | SetEQ
X[m] | Y[m] | Z[m] H[] Roll[F] | Miror | Delay [ms] | Lockdelay | Gain[dB] | EQ32[dB] EQ63[dB] | EQ125[dB] | EQ 250 [d
Al o.00 0.50 210 0.00 0.00 0.00 D 0.00 0.00 0.00 0.00 0
< >
Calculation Directivity balloon
Help
Surface grid Allplanes - Grid step: 050 m Resolution 2|°
Line-of-sight check o Wap height audience:| 4 g Radius:
{shadowing): Loudsp. ref. —> Audience 50/ m : 1000.0| M oK 7er]

HARMAN International. Copyright 2021

HARMAN

Loudspeaker Section

N - New Loudspeaker

Position the loudspeaker within your model by
entering the X,Y,Z co-ordinates

X - Delete Loudspeaker

I - Import Excel Sheet — data imported from
columns (1,2,3,4,..) will correspond to the
Loudspeaker table Parameters (X,Y,Z,H,...)
Twenty one columns and 100 rows of data can be
imported. Loudspeaker positions, aiming angles,
delays, gain and equalisation values can all be
imported or just the XYZ coordinates. Column
21 accepts text for loudspeaker labelling.

Right click on the top of any column to change all
values within that column to the value of the
selected cell.

E.g. change all Z height values from 2.1m to 2.3m.



4| C\.AD

Description:

Geo-file:

Rec-file:

Groups

N|| D

Loudspeakers (Group A)

ocuments\JBL\DDA\Projects\DDA Project New\DDA Project New.mat

New project
C:\Wsers\slewis\OneDrive - HARMAN\Documents\JBL\DDA\Projects\DDA Project New/\model gcf

C\Users\siewis\OneDrive - HARMAN\Documents\BLADDA\Projects\DDA Project Newv\Listeners rcf

1 1[5 [ Souree type DDS settings.
~ DDS ~ Unit-file: |C:\Users\slewis\OneDrive - HARKAN\DocumentstBLDDA\Projects\DDA, Project
Beam shaped array
Self_powered
Method: Restrict coverage area
Range:
JBL Intellivox-DS(X) and Geo ~
AXYS (Target and Subs) =
Range a0 m Desired SPL drop
v

Flat response for: | Loudspeaker

elivox-0s:| [ -

0.0| dB

()

Boundary

Position:

None ~

Delay zone: |Loudsp. v Fa. ——— | SetEQ
d

N x| |1 e [
X[m] | ¥[m] Z[ngH 1 V[ | Rell[f] WLU<k delay | Gain[dB] | EQ32([dB] | EQ63[dB] | EQ125[dB] | EQ2!
Al o000 050 210 0.00 0.00 0.00 |:| o000 D 0.00 0.00 0.00 0.00 \
€ >
Calculation Directivity balloon
Help
Surface grid Allplanes - Grid step: 050 m Resolution 2|°
Line-of-sight check Map height audience: .
(shadowing): Loudsp. ref. —> Audience 150 m Radius: 1000.0/ m oK Cancel

HARMAN International. Copyright 2021

HARMAN

The Z value is defined as the ‘acoustic centre’ of
the array, this should be positioned approximately
<Im above your audience height.

Delays can be set for each Loudspeaker, either
as a group or for each loudspeaker within that

group.

H — is the horizontal aiming angle of the array

V —is the vertical aiming angle of the array

Roll — adjust the roll around the acoustic centre of
the array

Set EQ — equalisation values can be set here for
individual or multiple loudspeakers. E.g.- This
could be used to add a high pass filter

Gain — to reduce the gain of an individual
loudspeaker you can enter a negative value.
(do not enter positive values for DDS/DDC)

20
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4| C\..\Documents\JBL\DDA!Projects\DDA Project New’\DDA Project New.mat

(shadowing):

Description: New project
Geo-file: C\Usersislewig\0Onelrive - HARMANDocuments\BL\DDAProjects\DDA Project New/\model gcf ]
Rec-file: C\Usersisiew ig\0nelrive - HARMANDocuments\JBLIDDAProjects\DDA Project New/\Listeners ref ] /
Groups
w1017 [ Souree type DDS settings.
~ DDS ~ Unit-file: |C:\Users\slewis\OneDrive - HARKAN\DocumentstJBLADDA\Projects\DDA. Project Newintelivox-DS) =I5
Positi
Beam shaped array ostion
Self-powered None ~
Method: Restrict coverage area
Range: Flat response for: /
JBL Intellivox-DS(X) and Geo ~
AXYS (Target and Subs) c
Range: 1.0/ to ko m 0.0 4B
v
Loudspeakers (Group A)
N x| |1 "wEEE Delay zone: |uaflisp.  ~ Eq  ——— | SetEQ
X[m] | Y[m] | Z[m] H[] V[ | Rall[f] | Mirror J@elay [ms] Lockdelay | Gain[dB] | EQ32] EQ63 [dB] | EQ125[dB] | EQ250 [d
Al o.00 0.50 210 0.00 0.00 0.00 0.00 D 0.00 0.00 0.00 0
-
]
< /
Calculation / / Directivity balloon /
Help -~
Surface grid Allplanes - Grid step: 050/ m Resolution 2"
Line-of-sight check Loudsp. ref. — Audience - Map height audience:| 4 g5 1y Radius: 1000.0| m 0K Cancel

HARMAN International. Copyright 2021

Surface grid - selects planes to be plotted on for
visual reference

Line of sight check — give you various options for
displaying shadowing from structures such as
pillars within your model

Grid step - changes the resolution of your model,
for a small room such as a boardroom you may
want to use a smaller grid step such as 0.25m,
whereas a large train station you may want to use
a larger grid step such as 3m to speed up
calculation times.

Directivity balloon resolution can be adjusted here
(for visual reference only)

Once your changes have been made to the project
settings click on OK and then the model will need
to be ‘built’

21
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4
File Edit Command View Plot Options Tools Help
L b F ™ & - =
L _] ¢ 4 v R

(=]
& E2 B Rl B o

" Plots

___ Click on Build Model to start working
with your model

A ‘Build All’ box will open to show the
Calculation progress

4] Build all -0

1. Saving project

2. Loading unils

3. Loading geometry

4. Checking geometry

5. Triangulating planes

6. Calculating transfer functions to sphere
7. Calculating transfer functions to grid

Time remaining: 0s

Abort

22
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4 DDA V5.1 User edition - DDA Project New.mat

You can drag the model in 3d

GO «=>13 88600 6 fontemEed.= o 6 0
SEE e B RS mode or look at the plan and

oromes section views by clicking on the
toolbar.

Use the mouse wheel to zoom in
and out, click on the mouse
wheel to drag the model.

The default box model is built
with the walls and ceiling
coloured brown and the
audience plane shown in grey.

The tree on the left hand side
shows —
- Geometry view, (as shown)
- Materials
- Plane properties

e = Unit Configuration
* - Desired Radiation

- Weights

aze 1100 6=200° (Up) SxR=20x11788 Mem: 24099 118 Grid: Al planes 23

HARMAN International. Copyright 2021



HARMAN

-

File Edt Command View Plot Options Tooks Help

+ =0 € 568 IE QN gZY=7fR0
BRE O ® I~
I pros Materials

e properties
ation

o1 Wheights

Materials view shows the
surface materials used.

There is an option in ‘edit plane
properties’ mode to change the
absorption coefficients of the
planes, the model should be
‘closed’ for this to work
correctly and this is indicated at
the bottom of the screen.

2= 520" e308" (Up) SxR=20x 11788 Mem: 24078 B Grid: 4 planes.

24
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HARMAN

%) DDA V.1 User edition - DDA Project New.mat
File Edt Command View Plot Options Tools Help

- = : B2 a f [ aan gEye & B 9
1o @ @ 38BN

Plans propsrties

a2 B20" e=308" (Up) SxR=20x 11786 Mem 24015 U8 Gridt Al planes.

HARMAN International. Copyright 2021

Plane properties mode allows
you to identify surface planes
by clicking on them with your
mouse.

Pink colour shows the surface
plane is orientated correctly
and is facing into the model.

Blue colour indicates the back
of a plane surface.

As you click on the planes
they are identified and the
surface information is
displayed.

25
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&) DDA V5.1 User edition - DDA Project New.mat
File Edit Command View Plot Options Tools Help

&5 IB|QAQANEEL=HR O Unit configuration displays
N ® < — the loudspeaker units used

within your model

.

Up(2)

Again you can zoom in and
out and drag the speaker
round to look at different
view points or look at plan
and section views.

Left (y)
Front (x)

SxR=20x 11788 Mem 24008 B Grt Allpnes

26
HARMAN International. Copyright 2021



i

ﬂl-‘

)

Group A: Desired direct SPL

w525 ok283 (Up) SxR-20x 11765

Ve 23837 M8

Grid: All panes

(48]

3
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HARMAN

Desired Radiation
— for DDS speakers only -
shows the target SPL you would

like to achieve over the audience
area.

27
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18 0 an E2Y =48R0

Aray AT: Weights

apply o

2= 528 eR263 (Up) SxR=20x 11788 Mem: 23054 NB Grid. 4l planes.

HARMAN International. Copyright 2021

Weights — for DDS speakers only -

This shows the weighting or
importance factor of achieving your
target SPL over the audience area.
In the default model the audience
plane is weighted with a target of |.
As this is the highest ‘weight’ within
this model and no other planes are
weighted this will give an optimum
coverage over the audience area.

If for example we had an end wall
reflection we could weight the end
wall plane with a weight of 2 and as
this is a higher number than the
floor it would be seen as more
important to avoid the end wall
than cover the end of the audience
plane so the DDS algorithm would
steer the beam down to avoid the
end wall.

28
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ry

File Edit Command View Plot Options Tools Help

Gomes BE I6Qaan BB L=dE0
BLE« B N D¢
i‘%m/ - e Geometry . ; ,
B Click on ‘Check Response’ to
A g look at direct SPL response
o plots from your system
\
g | ' Select the group of loudspeakers,

Select the required input frequency
then either select sine,
I/3 Octave,

] Run Optons - I,3 or 5 Octaves
Selected Groups put signal and CliCk On GO.
‘Group A ~ ?—

1000 Hz ~ 1/3-oct ~

To speed up the calculation or if your
room has complex geometry you can

T Onl calclae ucience plancs s select ‘only calculate audience planes’.

Go Cancel Normal

Audience

Virtual

29
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4] DDAVS.1 User edition - DDA Project New.mat
File Edt Comman d View Plot Options Tools Help

Lo@les i1l 5088 e can EEI=dE e A plot will then be displayed showing the direct SPL
BLE« 8@ 1N 8 from the system.

i Plots

Group A: Direct SPL (1000 Hz 1/3-octave)

X

Click on ‘xy projection’ to look at a plan view of the
plot, then by clicking on the screen with your mouse

ratio
-l Stat: MT/STI
il Stat: Delay spread

Amplifier headroom of the system is displayed
in the lower text box, if this figure is negative
B then your SPL requirements should be checked
and revised accordingly (if using a full range
spectrum Pink/Male etc).

HARMAN International. Copyright 2021

direct SPL measurements will be displayed on screen.
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SPL (1000 Hz 1/3-octave)

Group A Direct

Once you are happy with the direct SPL distribution from

+ — the system you can click on ‘Full Run’ this will calculate the
_.-} full filter settings for the array and output the beam file.

m .
- This will take a few minutes depending on the quantity of
groups used within your DDA project.
4] DDA - X
Jlating outpat filters Full run completed.

Once complete a warning box will be displayed.

31
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Y Plots

& Geometry

@ Materials

(= Plane properties
@1 Unit configuration
" Desired radiation
Weights

[= On-axis response
3 m.

-2 Headroom

Transducer #

Group A (DDS):

EQ: Bypassed

Total headrcom (40-20k Hz pink spectrum input): 4.7 dB

FIR scaling: 3.3 dB

Latency: 4.8 ms

SPL(@lm): 63 125 250 S00 1k 2k 4k 8k
73.5 81.5 85.4 87.6 87.6 90.2 93.8 95.2

HARMAN International. Copyright 2021

16k
3.2

Group A: On-axis response (@1m)

ap

100.2 a8

10°
Frequency [Hz]

104

[dB)

95

85

80

75

70

65

Once the full run is complete it displays the
frequency range that each transducer is reproducing.

There is also a graph to indicate amplifier headroom.

Group A: Headroom for pink spectrum input at desired output SPL

Headroom (d8]

Channel #
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If you look where your project is saved there will be a
new folder called *Your Project Name*_WinControl.
This contains your DDS beam file.

Name ) Date medified Type

|| Project New.stk 10/11/2016 16:41 STK File PR (-]
|| Project New.dda 10/11/2016 16:41 DDA File 17 KB

The folder contains the two files needed to upload
the beam settings to your DDS steered Intellivox via
10051 Userefon - DOA Prect Newit the WinControl Software package.

File Edit Command View Plot Options Tools Help
New Project... P= H QN B E m.l i)
J_ = a ﬁ L S Wt ¥ el 1-% W Eﬁn Y
Open Project...
B
Save Project Jugd
Save Project As... Geometry
Pack Project...
Unpack Project...

Import Model From >

Ll
Export ety Data To T o | - Once the full run has been completed you can also
FETIEEIAAT e | e ——— export the directivity files out from DDA to be used
. | _
|
|
|

Print... Odeon XML ) . -
1 Ci\..\DDA Project New\DDA Project New.mat Wlth Catt ACOUStIC, Odeon or EASE ACOUSth
2 C:\..\DDA Project New/\DDA Project New.mat mOde”ing SOftware.

3 C:\..\DDA Project New\DDA Project New.mat
4 C:\..\DDA\Projects\Main Hall\DDA\Main Hall.mat
Quit

33
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Or create simple geometry using the DDA 2d Geometry Builder.

4] 2D Geometry Builder = =
/
- N x o [¥] snap to gria: 1| m
* Name Audience (%) SPL [dB] Weight X1 X2 z1 72
Pl — Floor 80.00 1.00 000  10.00 0.00 0.00

To import geometry into DDA you can export the geometry from A2 CXD 00 DD O
SketchUp modelling software using the JBL plugin.
Import geometry directly from Odeon/CATT Acoustic by exporting the
geometry to a .CAD file or a XFC export from EASE BoalbDet| Muciioisiome W] g | ub | [cwed] | o

HARMAN International. Copyright 2021
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4

File Edit Command View Plot Options Tools Help
&= @ = =&
BEE«B & IO

i Piots

G

@ Materials

2 Plane properties
-0 Unit cenfiguration
&', Desired radiation
B4 Weights
=15 On-axis response

b Group A

&l Headroom

HARMAN International. Copyright 2021

QN0 | H Z e —

Start 2D Geometry Builder...

Geometry

1

4. 2D Geometry Builder

Z[m

X [m
N x « Snap to grid: 1|m
# Name | Audience (%) | SPL[dB] Weight X1 X2 n z
P1— Fioort 80.00 1.00 000 1000 0.00 0.00
P2 — Floor2 80.00 100 1000 2000 000 200
P3 — Back wall [m] 0.00 000 2000 2000 200 500
Export to 3D GCF Include virtual plane  Width {¥-dir): gm

Help Cancel oK

To create simple geometry using the DDA
2d Geometry Builder, click on this button.

The builder opens in a separate window
looking in section view.With 0 on the left
being the front of the room and the right
hand side being the back of the room.

Normal

Audience

35
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4| 2D Geometry Builder - *
N — Creates a new Plane
] X — Delete Plane
T | < | —Reverses the plane

Z[m
I
T
1

P You can label the plane with a name (not required)

| / Select whether or not it is an audience plane by
I . clicking on the tick box.

Select the resolution you want to build the model

Dsmoan | 1lm guemm—=="""_ either in Im grid or 0.5m, etc.

z N - SPL [dB Weight X1 X2 1 ] . . .
S— e Weaht | X X _| Z_| 2_ Enter S_PL and welght requirements for your audience
P2— 0 000 000 2500 2500 000 400 plane (if you are building the model for a DDS array).

\
T Then we have the X1, X2 and Z 1,72 coordinates,

which can be entered manually or by clicking on the
ends of the plane and dragging them into position.

Export to 30 GCF Include virtual plane Width (v'-dir}: agm Help Cancel oK

36
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4| 2D Geometry Builder - *
X is the horizontal plane and Z is the vertical plane.

Position X1 / Z 1
Position X2 / Z2
Plane | has its first location at X1, Z|

: \ A Xl =0and ZI =0 this is the start of the plane

X2 =25 and Z2 = 0 This is the second location 25m away

] 508 to g1 m These locations are then joined to create a plane.

# Mame Audience (*) SPL [dB] Weight X1 X2 Z1 2 .
P1 — Floort 80.00 1.00 0.00 2500  0.00 0.00 To build Plane 2 — the back wall
P2 — | 0.00 000 2500 2500  0.00 400
XI=25and Z1 =0
X2=25and Z2 =4
Export to 30 GCF Include virtual plane Width (v'-dir}: agm Help Cancel oK

37
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4 20 Geometry Builder

[m

-

P1*

Snap to grid:

z MName
P1— Floor1
P2 — [SElAVE

Audience (*) SPL [dB] Weight

|

80.00 1.00
0.00 0.00

X1 X2

0.00
25.00

25.00
25.00

71
0.00
0.00

72
0.00
4.00

Export to 30 GCF

HARMAN International. Copyright 2021

Include virtual plane

Width (v~dir):

/

0K

If you click on a plane and select it, such as plane 2 in this
model, we can then click on the ends of that plane and drag
them to our desired positions.

The plane numbers should always be ‘inside’ our model to
ensure the plane is orientated correctly (facing into the model).

If your plane is facing the wrong way you can select the plane
then click on ‘reverse plane’ to orientate it correctly.

Once you are happy with the location of your planes you can
then define the width of your model by entering a value here
in metres.

A virtual plane can be added down the centre of the model if
the tick box is selected, this will map the audio dispersion

/ coming from the array.
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4| 2D Geometry Builder - *

Once you are happy with the model you can
click on ‘export to 3D GCF which will prompt
you to save the geometry to your project

s i folder.

[m

2f Bl - A warning box will open after the geometry is
P saved giving you the option to use the
. geometry in your project

-

4. Change Geo-file - X

A [m

Do you want to use this new Geo-file in your project?
Snap to grid: 1/ m
Press "Yes" to automatically change path in Project Settings

# Mame Audience (*) SPL [dB] Wei
P1 — Floor1 80.00

B= O J

X1 X2 71 72
1.00 0.00 25.00 0.00 0.00 Wes No
0.00 25.00 25.00 0.00 4.00 ’

Finally Click on Ok to temporarily close the
2D Geometry Builder.

o«

Export to 30 GCF Include virtual plane Width (v'-dir}: agm Help Cancel oK
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4. C\Users\slewis\Documents\JBL\DDA\Projects\DDA Project Mew.mat - X When we then view the Project Settings window we can
Doscrbton o ot see the Geo-file has changed to the file used in the 2D
ot LA g = | Geo Builder and we can use it straight away by clicking on
Rec-file: C:\Users\slewis\Documents\JBLDDAProjects\Listeners.rcf ] Ok and then bUIld a”
Groups
w07 x Source type DDS settings Boundary
Group A ~|| |pDS ~|| Unitfie: |causer i JBLIDDAProject fvox-DEX380.uct =]y
Beam shaped array Position
Self-powered None ~
Method Restrict coverage area
Range: Flat response for: | Loudspeaker
JBL Intellivox-DS(X) and Geo >
AXYS (Target and Subs} . .
arget and Subs Range:| 10| to | 350|m Desired SPLdrop:| g, dB 0.00
W
Loudspeakers (Group A)
I
N| (x| |1 [+ Delay zone: |Loudsp. g — |s9gfEQ
X[m] | ¥Y[m] | Z[m] H[7 V[l | Roll[]] | Miror | Delay[ms] | Lockdelay = Gain[dB] | EQ32[dB] | EQ63[dB] | EQ125[dE] 250 [d
Al 0.00 050 210 0.00 0.00 s [ 0.00 O 0.00 0.00 0.00 0.00 0
< >
Calculation Directivity balloon —
Help Andimen
Surface grid: All planes w Grid step: 0.50|m Resolution 2(° -
Line-of-sight check ! : < s
(;T":;U\z:ig}c % Loudsp. ref. — Audience v Map heght audience:| .50/ m Radius 1000.0] ™ oK BT

40
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The built geometry will then be displayed

The blue plane through the centre is the ‘virtual
plane’ this has no effect on the dispersion from the
array and is there as a visual guide only.

The Intellivox is positioned at the X,Y, Z
(0m,0m,2.2m) position as defined within Group Al

in the project settings window.

The grey area indicates the audience plane
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Array A1: Weights

The ‘weights’ and ‘SPL’ are as we defined within the 2d
GCEF Builder.

07
[dB]
%0
08
05
85
0.4
03
80
0.2
o1 75
0
70
65
60

42
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Model Total Plane Weights Model Total Plane Weights

® Audience Plane Weight | ® Audience Plane Weight 10
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Model Total Plane Weights A

0.9

08

0.7

106

0.5

0.4

03

02

® Audience Plane Weight |

01
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Model Total Plane Weights T

® Audience Plane Weight 10
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Model Total Plane Weights Model Total Plane Weights

@ @

® Audience Plane Weight 2 m Back Wall Weight | ® Audience Plane Weight 2 ® Back wall weight 5
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Model Total Plane Weights D

® Audience Plane Weight 2 m Back Wall Weight |
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Model Total Plane Weights

HARMAN International. Copyright 2021



HARMAN

BREH AR & W Tyve condetioed> B e (53 09O Bl NM™

el e e L L SR S e To import a model from SketchUp, install the plugin for SketchUp
- (available on the |BL Pro website).VWhen you have completed

e building your model within SketchUp click on the export button

/S

: and a window will open with a few options

;’; You may get a warning your model may have some problems

ce which may need to be resolved

™

o2 . .

7 Then name the file and choose where it should be saved. It should

;‘f also include the ‘.gcf’ file extension.

8

XK

. |

ve i Export Options "% Export Options | ) :}"' “"_" LW ) . Q

Export
® Al O visible O Selected

Model Problems --
Edges - Non-critical problems

Options
1 Qutside is Face Front (white)

[ Export Materials
Export Only Used Materials

LI Carner Reduction Continue with Export?
Okay Yes No

49
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4. C:\..\Documents\JBL\DDA\Projects\DDA Project Mew\DDA Project New.mat

Description: [0 project /
Geo-file: CUsersislewis\OneDrive - HARMAN\Decuments\JBL\DDA\Projects\DDA Project New\model. gcf 4.‘
Rec-file: Ci\Usersislewig\OneDrive - HARMANDocuments\JBL\DDAProjects\DDA Project New\Listeners.rcf =
Groups
w ol Source type DDS settings Boundary
Group A oos b Unit-file: | C:\Usersislewis\OneDrive - HARMAN\Documents\BLADDAProjects\DDA Project New\intellivox-DS3 j |
Position:
Beam shaped array oafion
Self-powered None b
Method: Restrict coverage area
Range: Flat response for: |Loudspeaker
JBL Intelivox-DS(X) and Geo il
AXYS (Target and Subs) .
Range:| 1.0 to | 350 m Desired SPLdrop:|  gp| dB 0.00
Loudspeakers (Group &)
N X 1 n(ﬁ'r' - Delay zone: Loudsp. Fg: —— | SetEQ
X [m] ¥ [m] Z[m] H7 V[T Roll [] | Mirror | Delsy[ms] | Lockdelay | Gain[dB] | FQ32[dB] | FQ63[dB] | EQ 125 [dB] | EQ 250 [d
Al 0.00 0.50 210 o.00 0.00 0.00 | 0.00 | 0.00 o.o0 0.00 o.o0 0
< /
Calculation Directivity balloon
Help
Surface grid: All planes - Grid step: 0.50/ m Resolution: 2"
Line-of-sight check . Map height audience: -
—: 1.50 Radius:
(shadowing): Loudsp. ref. —= Audience ~ m 1000.0| M oK Cancel

HARMAN International. Copyright 2021

Open ‘Project Settings’ window and click on the
Geo-File folder and browse to where the file is

located.

/ Then click on Ok and ‘Build Geometry’
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4\ Warning lE*_}ﬁ h DDA 5.1 User edition - DDA Project New.mat

File Edit Command View Plot Options Tools Help
e No audience plane set in: Test Station.gcf.
Only geometry will be built.

Use "Edit plane properties® command to edit model.

| OK

L & _J L = | " H5 & (. :'+:g =':g :':Q' = . — u]m
E} & B &3 B® ag

Plane properties
Unit configuration
— Desired radiation
" Weights

A warning will then be displayed saying ‘no
audience plane set’

Click on ‘Edit Configuration files’ and a window
will open.

51
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e b | 4] Sl gl i (D B T | "‘\‘g‘l"ﬁ“Lm.ﬁ@

| 4 GCF Edit - Test Station.gcf = . . .
1 k 5 Edit plane properties window
Plane properties Plane properties
[PLANE1] A
M- [Layen Click on the audience plane with your mouse, if another
N el e r—— plane is sglected click again in the same place to reach the
CORNERS = [22 22 24 21 20 18 18 17| [=2] [Izoed Plane behind.
AUDENCE = [q (0) -
VRTUALS 10, v To select multiple planes press the space bar

Group parameters

Roue; - L et g Surfaces within the model should be displayed in Pink to
- o indicate your model is orientated correctly.
WEIGHT = ol -

Help Cancel Save
5

¥ I

w10

a0

52
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| (4] GCF Edit - Test Station.gcf = e S ) ] )
. Edit Plane Properties window

Plane properties

raE - Selected plane(s)
- ——= Name of the surface plane selected (from model file)
NAME = Layerd L
MATERAL = [peaut Normal 1002, 7] < Define surface material (not necessary to create a beam file)
CORNERS = |22 23 24 21 20 18 19 17 | |« -|—--4—| < 3
Look from centre of the model out to orientate planes
AUDIENCE = " - . .
@ = i correctly so they all face pink into the model
VIRTUAL = No (0) -

Group parameters

{GROUPA} =
o Reverse selected surface plane
= 0 4B
WEIGHT = ol -

53
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- U W e | If you are looking to predict the reverberation time of the
| 4] 6CF Edit - Test Stationgcf = = |F . .
model you can add materials (Optional).
Plane properties Plane properties
[PLANE1] -
Select the multiple materials required from the drop down
- menu
MNAME = LayerQ
WATERAL= Defaus Normal [002.. Select Planes required for material addition, using the space
50 . . . .
comueRs - [ = ) bar if required, then use the drop down to assign materials to
AUDENCE = [Yes (1) v those planes.
VRTUAL= o) - MName Absarption coefficient (125-8K)
. 1 |OPEN 1.00 1.00 1.00 1.00 1.00 1.00 1.00 "Open window™ -
TABS_U% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Freguency independent absorbtion of 0% (Perfe
Group parameters =
| 3 |ABS_10% 0.10 0.10 0.10 0.10 0.10 0.10 0.10 Freguency independent absorbtion of 10% =
{GROUPA} ] | 4 |mps 20% 0.20 0.20 0.20 0.20 0.20 0.20 0.20 Frequency ndependent sbsorbtion of 20% | %) GCF 5ok - Tes Stignad =
5 |ABS_30% 0.30 0.30 0.30 0.30 0.30 0.30 0.30 Freguency independent absorbtion of 30% I
SPL= 1 [ |aBs_40% 0.40 0.40 0.40 0.40 0.40 0.40 0.40 Frequency independent absorbtion of 40%
WEIGHT = 1 IABS_EU% 0.50 0.50 0.50 0.50 0.50 0.50 0.50 Freguency independent absorbtion of 50%
4 g |ABS_80% 0.60 0.60 0.60 0.60 0.60 0.60 0.60 Freguency independent absorbtion of 0%
g |aBs 70% 0.70 0.70 0.70 0.70 0.70 0.70 0.70 Frequency independent absorbtion of 70%
[10 |aBs_s0% 0.80 0.30 0.80 0.80 0.20 0.80 0.80 Freguency independent absorbtion of 80
11 |aBs_20% 0.90 0.90 0.90 0.90 0.90 0.90 0.90 Frequency independent absorbtion of 9
[12 |aBs5_100% 100 1.00 1.00 1.00 1.00 1.00 1.00 Frequency independent absorbtion of #00% (To
[13 |CONCRETE_ROUGH 0.01 0.02 0.04 0.06 0.08 0.10 0.12 Concrete (unpainted, rough finish)
["14 |CONCRETE_SWOOTH 0.01 0.01 0.02 0.02 0.02 0.02 0.02 Concrete (sealed or painted)
["15 |BRICK 0.03 0.03 0.03 0.04 0.05 0.07 0.09 Brick {natural)
[T16 |BRICK_PAINTED 0.01 0.01 0.02 0.02 0.02 0.03 0.04 Brick (painted) it
h/
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E o+ B
=

Al

Add/Remove current plane te selection < <5PACE> >

Select AUDIENCE planes

Select WEIGHTED planes for: 3 Group A
Select planes with same MAME as current plane

2 — Select planes with same MATERIAL as current plane

Select CONNECTED planes

-3 — Select ALL planes —
Show plane selection

45 | [ Hide plane selection | T

5 10 Clear plane selection 20 25
xmj

Plane Properties View —To speed up plane selection you can right click on the screen to select previously defined Audience planes,
Weighted planes for each Group, select planes with the same Name, select Planes made of the same Material, select connected planes,
select All planes and show/hide and clear current plane selections.
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oo G Gt Al ) Ll W i [T | 4D

{ 0 oo e Testsotonget i Select the floor plane and define it as an audience plane by
Pane properes Plane propetes selecting yes.

[PLANE1) P

If you have built a virtual plane within your model then click

WS here to turn it on or off.
MATERIAL = | Defaun_normal (002 .. v| | Add materml | i
comes - [z 23 24 2120 16 18 17| [ Select which Group of Intellivox you would like to weight
AUDENCE = [ves 1) = / the planes for.
A ew
Grousparameters — . Define the SPL required and the weighting factor.
{GROUPA} - 3
- L p— The weighting is a ratio of planes weighted within a model
e as explained previously. In this case we are only interested in
weighting floor planes to define our beam settings.

Click on Save.
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#] DDA V5.1 User edition - DDA Project New.mat
File Edit Command View Plot Options Tools Help

F=1 IR & & click on ‘Build Model’ to apply the changes.
B 5 E - B Uy o

@

@ Materials

#= Plane properties

E Unit configuration
- . Desired radiation

B4 Weights
NEH|e2[+¥ ECAEHH A9 BEZIY=AM| @
. . L . Eeilii=ZTT T O | & O u;

In geometry view click on XY Projection View w57, o Geometry
[0 Geometry |
8 Materils 20 10 0 10 ! [mlzo 30 40 50 60

. e P rti
Now the model has been built we can see the floor o | Uit coofioution o — : ' : : : : :
. . o o, o . -~ Desired radiation
area has turned grey indicating it is an audience oL Weights . /NT

plane. ——
/ =177
E
. . .. . —l *
We can also see the Intellivox is not pointing in the

correct orientation. 20 -
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N =R E| e

Geamtry Click on project settings and position the window so you can
y [m] . d h I .
2w o I R see it and the plan view (xy) geometry.
| | | | | | | \
0 Al
5
10
E
5
4 SASTEFFAN\DDA Plots\Project New.mat Groups
Source type DDS settings Boundary
Description:  |yey project N[O (X
— 5 ~| [bps | Unii-fie: C:\Program Files\BL ProfessionahDDAWCFUntelivox-DSX380.uct (=l
Geo-file: S/STEFFAN\DDA Plots\Test Station.gef =)
Psition
- Beam shaped array
Rec-file: SISTEFFAN\DDA Plots\Listeners.rcf = Self-powered Mone v
s Wethod: Restrict coverage area
roups Range: Flat response for. |Loudspeaker v
] [ Source type DDS sefings Boundary L0 e e Go B
(2] AXY'S (Target and Subs) Range 10l o [ 3solm
: = Desired SPLdrop:| 0.q] dB 0.00
Group oy ops B Unit-file: |C:\Program Files\Duran Audio BVADDA\UCFntelivox-DSX380.uct
Beam shaped array Postian v
Self-powered None v
Method: [¥] Restrict coverage area
Range Fiatresponse for: [Loudspeaker T Loudspeakers (Group A}
JBL Intellivox-DS(X) Geo -
and AXYS (Target - .
s Ranger| 1] t | 1000fm Desired 5PLarop | 0.0 ¢B 0.00 N [x] [+ ’F = Delay zone: |Loudsp. fq. ——— | SelEQ
- zZiml | H[I V[1 | Roll[Y] | Miror | Delay[ms] | Lockdelay Gain[dB] | EQ32[dB] EQ63[dB] | EQ 125[dB] | EQ250[d
210 0.00 0.00 0.00 e O 0.00 0.00 0.00 0.00 0
Loudspeakers (Group A)
D ) =l T De — |setea
N [x) B & clay zone: | Loudsp. ¥ £Q
X[m] | Vim] | Z[m] | H[] | V[] | Rell[] | Miror | Delay[ms] | Lockdelsy | Gain[dE] | EQ32[dE] | EQ63[dB] | EQ125[dB]| EQ 250 [d
Al 0.00 050 220 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 3>
Calcuation Directivity balloon
Help
CI k ¢s I d k .. 9 b h b " h Surface grid All planes ~ Grid step: 0.50|m Resalution 2|*
ICK on ‘Set lou Speaker posmon utton, the button will c ange tneofsghtenect | 5 Map height sudience: | gl m Radius n
(shadowing): oudsp. ref. —> Audience - 1000.0 oK Cancel

green, click on the 2d geometry and the speaker.Will be positioned
Adjust the H angle between 0 and +/-180 degrees to get the correct
aiming angle
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+$ | BEFIEHD AQG 9 | BEVYEEE| 6

Geometry
ym]
20 10 0 10 20 30 40 50 60
0 | | | | | | | |
5 A1
10
E
4 C:\.\Duran Audio BVA\DDAYProjects\DDA Project New\DDA Project New.mat - X
Deseriplon: ey project
Geo-file: cal OneDrive - H, an Audio B Project rom2D.gef =
Rec-file cal OneDrive - HAR an Audio B Project Hew\Listeners.rcf
Groups
w1517 [ Saurce type DDS seftings Boundary
(Group A DDsS hd Unit-file: |C:\Program Files\BL ProfessionahDDANCFUntelivox-DSX380 uct J M

Beam shaped array
Self-powered

Range:

JBL Intellivox-DS(X) and Geo v

Loudspeakers (Group A}

N[ x| [t ] |-+

Wethod: Restrict coverage ars

AXYS (Target and Subs) Range.

Delay zene: |Loudsp. ~

Position:

None ~

Flat response for: || oudspeaker

Desired SPLdrop: | 0.0/ @8

SetEQ

EQ:

HARMAN International. Copyright 2021

A [m] ¥ [m] Z[m] H[*1 v Roll [*] Mirror | Delay [ms] | Lock delay
Al 5.00 -25.00 2.10 90.00 0.00 oo [

0.00 O

Gain [dB] | EQ32[dE] | £Q63[dB) | EQ125(dB] | EQ2501d

0.00 0.00 0.00 0.00 [

With our Intellivox in the correct position and height, the
next thing to do is to ‘restrict coverage area’ as the audience
plane is over 80 metres long, outside the range of a DSX380.

Or we could either look at using a longer array to cover the
80 metres, such as an Intellivox DSX500.

With an Intellivox DSX380 the typical throw of this unit is
around 35 metres, we can change the ‘restrict coverage area’
to 2 to 35m.

Then click Ok and Build All
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Group A: Desired direct SPL

With the model built, if we look at the Desired Direct SPL and Weights we
can see the clearly defined area the Intellivox is trying to cover.

dB]
§ ]35

Armay AT: Weights
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Geometry
v ] We can now follow the same process to populate the
. = e 0 * * 0 N & model with additional Intellivox to cover the audience
B area as required.
5 A
Click on Geometry view - plan view (XY projection)
10 click on N then click on Set Loudspeaker position
E Az B2 . ..
= button and click on the geometry to position.
15
4/ C\..\Duran Audio BV\DDA'\Prejects\DDA Project New\DDA Project, wofat - X
20 +2— Descrpton: [ roga
B Geo-fie: c \OneDrive - i Projsct oct =
Ree-file: / 73
2 f I T c \OneDrive - i Project NewListeners.rcf =

HARMAN International. Copyright 2021

offoe:

Method:

Restrict coverage area
Fiat response for: | oudspeaker

BL intelivox-DS(X| Gew v
"AXYS (Target and glibs) s
Range: 2w B m Desired SPLarop:| 0.0 0B
eakers (Group A)
| [x] [7 [ Delay zone: | Loudsp. e —— |SelE@
®iml | viml | Ziml | A1 | Vel | RoNP] | Mimor | Delay(ms] | Lockdelay | GainldB] | EQ32([dB] | EQ:63[dB] | EQ125[dB] | EQ250(d
Al s00 2500 210 s0.00 0.00 w0 [ 00 [ 0.00 0.00 0.00 0.00 o
2 1250 2500 210 s000 0.00 w0 O w0 O 0.00 0.00 0.00 0.00 0
m 200 2500 210 s0.00 0.00 [ | 000 [ 0.00 0.00 0.00 0.00 o
< >
Calculation Directivty balloon
Hep
Surface grig Al planes - Grid step: 050/ m Resolution 2"
Line-of-sight cheek Map height audience:| | ¢ .
(ehadoweg) Loudsp. ref. = Audience - 150/ m Radius: 10000/ m o3 — 61
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4] Ci\..\Duran Audic BVADDA'Projects\DDA Project New\DDA Project New.mat - X . . .

Right click on the top of any column to simultaneously
0SSCTPIN g rape change all of the values to all be the same as the
Geo-file C:\Users\slewis\OneDrive - HARMAN\Documents\Duran Audio BVADDAWProjects\DDA Project NewModelFrom2D. gef = SEIECted Value. l.e. Change a,” the IOUdSpeakeI" helghts
Rec-file: C\sers\slewis\OneDrive - HARMAN\Decuments\Duran Audio BVIDDAWProjects\DDA Project Newd\Listeners. ref =
Groups

N1 T8 7 ] [ Souree type DOS settings Boundary
Group A ~|| |oDS ~ | Unitfie: |CAProgram Files\BL ProfessionalDDAVCFUntelivox-DSX380. uct =] ]
Beam shaped array Positon 4 "l."'n'larﬂlﬂg - ><
Self-powered None hd
Method: Restrict coverage area =
Range: Flat re or: |Loudspeaker
JBL Intellivox-DS(X) and Geo >
AXYS (Target and Subs) - s =
aee ! Rangs:| 2 to Desired SPL drop: | .0 dB 0.00 This will set all values of colum Zm] to 2.1
v
Continue?
Loudspeakers (Group A)
= . — | setea
w| [x] |1 o[ Delay zone: |Loudsp. Ea:
i Ves Mo
X[m] | ¥[m] | Z[m] HIT V[l | Roll[?] | Miror | Delay[ms] | Lockdelay | Gain[dB] | EQ32[dB] | EQ63[dB] | EQ125[dB] | EQ250[d
Al 500 -25.00 210 90.00 0.00 w0 O 0.00 0.00 0.00 0.00 0.00 0
AZ 1250 -25.00 210 30.00 0.00 oo [ oo O 0.00 0.00 0.00 0.00 0
A3 2000 -25.00 210 90.00 0.00 oo [ 0[O 0.00 0.00 0.00 0.00 0
< >
Calculation Directivity balloon
Help
Surface grid: Al planes v Grid step: 050 m Resolution 2|°
(L::‘:-du;:::ggt}cneck Loudsn. raf — Audinca » Map heignt audience:| ool o Radius: ooo0]m ok Concet
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Geometry .
s bl For Group B click on N - Groups (create a new Group)
-20 -10 o] 10 20 30 40 50 80
0 | | | | | | | | . .
B Select DDS, Intellivox type, restrict coverage area, then
Y / position the loudspeakers using the ‘set loudspeaker
/ position’ button.
10 —
E AZ B2 /
* o . 4
w1To 171 ] Source tyee DS seftings Boundary
op A3 GrnugA ]| |ops Unit-file: |C:\Program Files\JBL ProfessinahDDAWCFntelivox-DSX500.uct =il
B : Beam shaped array Position:
Self-powerad Hene ~
o5 I I I I - Method [~] Restrict coverage area S v
JBL Intelivox-DS( Geo |8
AICYS (Target anggguta) Range. 3t sy m Desired SPL drop: | g.0| ¢B
Click ok and Build geometry, click on edit plane properties and .
Loudspeakers (Group B}
weight the audience plane for Group B as defined on page 10 = T & N ey o — |saea
X[m] ¥ [m] Z[m] H[ VIl Roll [7] Mirror | Delay [ms] | Lock delay | Gain [dB] EQ32[dB] | EQ63[dB] | EQ 125 [dB] | EQ 250 [d
B1 5.00 0.00 210 80.00 0.00 0.00 D 0.00 D 0.00 0.00 0.00 0.00 0
B2 12.50 0.00 210 90.00 0.00 0.00 D 0.00 D 0.00 0.00 0.00 0.00 0
B2 2000 0.00 210 80.00 0.00 0.00 (] 0.00 [} 0.00 0.00 0.00 0.00 0
Calculation Directivity balloon
Help
Surface grid All planes & Grid step: 050 m Resolution: 5|
I(_:L:;Df:s:gg;:heck Loudsp. ref —> Audiance - Iap height audience: 150/ m Radius: 10000/ m o cancel
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Audience
Virtual

Group A — Al defines the coverage for the DSX380,
adding more units to this group copies the directivity
from Al.The first array within the group defines the

coverage pattern, this directivity is then copied when
used for A2,A3,A4 etc.

Group B has a longer throw requirement, here we have
utilised Intellivox DSX500 throwing 60 metres to the
end of the platform area.Again we define the coverage
for the first array Bl then copy this directivity for B2
and B3.

If for example B3 was only required to cover 40 metres
then this would require a new group, such as C| with
the restrict coverage set to a maximum of 40m.
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4] DDA V5.1 User edition - DDA Project New.mat

Fle &t Cormand ew Vot Opirs Toos e We can look at a trial run to check the
Coa@le>ti 886 TIEEERIEEE T di :

ispersion of the system.
B0 &« B 6 S P y

i Plots Group A+B: Direct SPL (1000 Hz 1/3-octave)

B Geometry
9 e If any changes to the throw or speaker type
& Plane properties

0 Unit configuration

i e are necessary they should be made before
5 you complete a ‘full run’

=}

(= Total SPL

= D/R ratio

5 MTYSTI

- Delay spread

-23 Polar diagram
~@ Directivity balloon

A
[ 195

~-lli Stat: Direct SPL
~-lly Stat: Total SPL
~-lli Stat: D/R ratio
-l Stat: MTI/STL
-l Stat: Delay spread
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4] DDA V5.1 User edition - DDA Project New.mat
File Edit Comman d View Plot Options Tools Help

EY=A IR B e ! =&
BLEGB R IE B &
i Plots

B Geometry

@ Materials

£/ Plane properties

-l Stat: MTI/STL
-l Stat: Delay spread
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N

QAN EZYI=dEO

Group A+B- Direct SPL (1000 Hz 1/3-octave)

A
[ 195

85

80

75

70
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Right click on the screen gives these options

Height band plotting can be adjusted if you have
multiple audience areas on different levels, such as
a balcony that covers the main floor area.

Only map AUDIEMCE plane(s)
Only map VIRTUAL plane(s)
Only map AUDIENCE+VIRTUAL plane(s)
Emphasize edge of audience plane(s)
Only map planes in defined height band (0.0-5.0 m)
Define height band...
Only plot AUDIEMCE plane(s)
~  Show loudspeaker annotations
Show impact peoints

~  Lighting
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FULL RUN

4. DDA V3.1 User edition - DDA Project Mew.mat

A Full Run calculates the full optimum filter settings for the Intellivox

File Edit Command View Plot Options Tools Help used within your DDA model

Ty _.—_. I < Fy =

L+ O & - - = : ¢ The beam setting is also produced for use within your Intellivox and
B E B 8 X B ul can be uploaded via WinControl. In your project folder a *Your
 Plots Project Name* _WinControl folder will be created which will contain
Y Geometry | a .DDA and .STK file, these files are used by WinControl to upload
@ Materials the beam to the Intellivox.

i Plane properties
+ [[] Unit configuration

W, Desired raci Once a Full Run has been completed you will also be able to access
t esired radiation . .

5L Weights the following options.

2 Recerver positions

+- k2 Frequency response Select loudspeakers to be used for Receivers

e D Frequency response (A

Check receiver Responses

Map Response from the array using the full calculated FIR output
filters, (similar to the trial run but uses the full calculated filters).

View output filters and amplifier headroom of each array
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4. DDA 3.1 User edition - DDA Project New.mat To look at receiver positions, if you click on ‘edit configuration files’

File Edit Command View Plot Option: a window will open, then click on the Listeners tab

L @Listeners.rcffSc'lTE\ = & =
F{E} Dﬂ EE E[]-Ir @ @ i File Edit Search Vigw Tools Options Language Buffers Help
o DEEHE SN 2@ X| o Qo
1 Test Station.gcf| 2 Listeners.rcf | 3 Intellivox-DSX380.ucf | 4 Intellivox-DSK500.ucf
— [RECEIVERS]

X¥Z1 = 12.5 -15 1.5
X¥YzZz =12.5 0O 1.5
XYZ3 = 12.5 30 1.5
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@ Listeners.rcf - SciTE

File Edit Search View Tools Options

DEEG S| % B@X| o o~

Language Buffers

Help

X¥Z2z = 12.5 0
XYZ3 = 12.5 30

=
Qo
1 Test Stat\on.gcf| 2 LIStE"EYS-Kf| 3 Intellivox-DSX380.ucf | 4 T

— [RECEIVERS]
X¥Z1 s

« i \

Tolume:
Total surface area:

138 110 5.1 s

7.5 821.8  386.2 mF (dexr

(derive

%= 12606 y--14622 2=

SxR=168x 7031

Hem: 27067 WB

Grig: All planes. Licensed: 108

HARMAN International. Copyright 2021

The reference XYZ| refers to the first listener or receiver position,
with the first number being the ‘X’ position, second ‘y’ and the last the
height ‘Z, the coordinates should be separated by a space or a tab
and be saved in the same format.

To identify an exact location on your model select geometry and
click on XY projection view.

Then if you move your mouse over the model the mouse location
XY parameters are identified in the lower left hand corner. Copy
these coordinates into your XYZ positions to place your listeners
and click on save when you have finished editing.
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#] DDA v3.1 User edition - DDA Project New.mat Click on ‘Receiver response’ and after a short calculation your

File Edit Command View Plot Options Tools Help receiver positions will be displayed on screen - R1,R2 and R3.

=B &= 1 § ":’_
B E« B ® X

=
@ E[]g ﬂ]m+

& Geometry

@ Materials
fw /2 Plane properties
T Unit configuration
Desired radiation

£ Weights e
£+ D Frequency response
1 Frequency response (Al

Yl

Receier positions

25
B3
B 20
— 15
B B g a1 2 E
%
~10
A
B1
T T T T 1 T T T o
50 40 o) 10 [ 10 20

¥ [m]
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Clicking on ‘Frequency Response’ shows the responses for each of the Groups used within the model

Group A: 1/6-octave averaged frequency response
0 Geometry
& Materials

- Plane properties

0 Unit configuration
" Desired radiation
-t Weights

) RE(ElvErpus\tmry
- & Frequency respo,

i b GroupB
‘X3 Frequency respanse (A

W

35

10*
Frequency [Hz]

HARMAN International. Copyright 2021
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R1-A1
s {1 A2

R1-A3
A2-A1
R2-A2

R2-A3
rea1|  Click on receiver responses
nams|  to highlight an individual

curve.

35 -

L . . . | . . . . HE L
102 10° 10
Frequency [Hz]
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£ Plots .
-6 Geometry Frequency Response (array sum) gives |/6 T s e
@ Materials octave averaged frequency response for
o Flone properties each receiver position, to choose which
' nit configuration R .
+-"., Desired radiation loudspeakers you want to include, click @ et
?""~=_- on ‘Select loudspeakers for summation’ =
S+ Feceiver positions s [—
t-- 12 Frequency response 3
12 Frequency response (A e ;
Y
File Edit Command View Plot Options Tools Help ,
= Y — "
X
JL : (I
BB ® 3| BB "
IE_TPquuts I
i Geometry |

@ Materials
= Plane properties
’;'"lI] Unit configuration

-7 Necired radiatinn

To add or remove loudspeakers from the graph click on the green
arrows and click apply.
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4. DDA V3.1 User edition - DDA Project New.mat

File Edit Command View Plot Options Tools Help Options Menu Opens up the following in separate pop up
B . e - % 3 =9 H
| l—_ _] 4 |:'|> C3|CL.I|EtI0r'I... a ﬁ +‘§ ;_—‘s @\ n W|ndOWS.
Plotting...
AL
@ r‘ﬁ EE' i @ @ Acoustic environment...
E Plots Folders...

8 Use Software OpenGL
& Materials

= Plane properties 4 Calculation Opt.. — s

o0 Unit configuration . .

4" Desired radiation N The Calculation option enables you to

e Weights change the calculation from Energy sum to
! Recemver positions . .

5 Frequency response Loudspeaker summing: [crorgy 10 Interference Sum in Direct sound only.

(e Frequency response (4|

Reverberant sound
Reverberant sound level is calculated

Acousfical model:  |Revised v statistically using either the Revised (Barron
and Lee) or Classical (Beranek), See help file
for further details.

Help oK Cancel
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4. DDAVS.1 User edition - DDA Project New.mat
File Edit Command View Plot Options Tools Help

I_‘:EF' l_’__ _] < ::> Fy Calculation... ﬂ ﬁ +; _:% ..:; m

Plotting...
F:‘q} FJZ EE " @ @ Acoustic environment... |
o P'ots-n Folders... J Plotting options - X Plotting Menu enables you to manually set
2= Geomet: . .
6 Materials Use Software OpenGL scaing the plotting scaling
-#= Plane properties Auto Min Max Step
-] Unit configuration Desired SPL: 20 110 dB
t-" . Desired radiation
L Weights DirectTotal SPL: 30 110 0 w | dB
- 12 Receiver positions - - R
) Frequency response Weight 0 1
w12 Frequency response (4 Polar/Balloon 30 0 dB
VR ratio: 10 10 dB
MTUSTE 0 1 0 -
Delay spread: 0 100 ms
Color map
Folders option sets where the default smoctring [on v Patie [BCGYR v )
folders for DDA are accessed. Annotations enables you to change the
R aiming line from the acoustic centre of the
Lengh airing vecior I n g loudspeaker and the ‘flagpole’ which is the
Length “flagpole* of data labe! i m length of the line coming from the spot
frequency measurements.
Help oK Cancel
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4| Acoustic environment options - X . . . . .
’ Acoustic environment — air parameters show the effects of air absorption and
Arparameters humidity on dispersion patterns.
Temperature: 20 ¢ Air absorption

Sosedo - ) (®) On (150 8813-1:1996) . T .

o 44| ms oo To calculate intelligibility with an ‘open’ model then you can manually enter the
rumaey s % volume of the space in m3, the reverberation time in octave bands and the
s e — - background noise figures.

‘Acoustic parameters
Vir] There are various ‘library’ reverberation times that can be used by clicking on P
User-defined ~ 100000
The + and — can be used to manually increase or decrease the reverberation
RT[s] 125 250 500 Tk 2k 4k 8k i tlme
User-defined ~ 2.00 1.80 1.60 1.50 1.50 1.40 1.20 = :
RT@1k=0.7s (Lecture/Conference room)

RT@1k=1.0s (Theatre, Auditorium)
RT@1k=1.35 (Opera House, Recital Hall)
RT@1k=2.0s (Concert Hall, Train station, Airport)
125 250 00 Tk 2% ax ok A RT@1k=2.3s (small House of Worship)

Ln [dB] 4800 4000 3400 3000 700 2500 2300 3799 RT@1k=3.35 (medium House of Worship)
RT@1k=5.0s (large House of Worship)

‘Ambient noise (only used for ST prediction)

There are various NR curves available that can be used by clicking on P, ( the A-
b ok | | cance weighting value only indicates the overall level and is not used in the calculation)
The + and — can be used to manually increase or decrease the background
noise to see its effects on intelligibility.
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4. DDA S User edition - DDA Project Mew.mat

| @ v | E 2 ==
File Edit Command View Plot Options  Tools Help ] 0 1 a& i i QE]GE] 9
B
N A ([ Calculator... 2
- 2D Geometry Builder... Geometry
2k x| B : ¥ [m]

Fé‘} rlﬁ EE 1| @ @ _t |: Array Builder... 20 10 0 10 20 3
:‘l Plots Measure distance... 0 | | | | | |
-8 Delay optimiser... 81

‘@ Materials —

- Loudspeaker table...

#¢= Plane properties 5 Al

+- 0] Unit configuration

+a Desired radiation | e -

+-1_ Weights

=~ 13 Receiver positions 10

+- 12 Frequency response E AZ , B2

12 Frequency response (A * |

15 I
A3

Measure distance works in 2d geometry view only - by 20 .

clicking on a start position and an end position the

measurements will be displayed on screen. 25 | |
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= - =] )
4. Loudspeaker table =

iew  Plot  Options Help
@ = = Calculat Loudspeaker # Label Unit # Type Beam rev X [m] Y [m] Z[m] HI[7] V7] R[] Delay [ms] | Velume [dB]
hd = TLEHES e 1 |a 1 Intellivox-DSX380 Default 00.00 485 2482 220 80,00 .00 0.00 0.00 0.00
7o Iﬂ o o° 2D Geometry Builder... 2 |az 1 Intelivox-DSX380 Default 00.00 1250 2482 220 90.00 0.00 0.00 0.00 0.00
£ 2 3 |a3 1 Intelivox-DSX380 Defautt 00.00 2000 2482 220 90.00 0.00 0.00 0.00 0.00
Array Builder... 4 |8 1 Intellivox-DSX500 Default 00.00 250 0.00 220 90.00 0.00 0.00 0.00 120

- B2 Intellivox-DSX500 Default 00.00 5 1 . . . -1

Measure distance... 5 1 1250 0.00 220 90.00 0.00 0.00 0.00 120
5 |B2 1 Intelivox-DSX500 Defautt 00.00 2250 .00 220 90.00 0.00 0.00 0.00 -1.20

Loudspeaker table...

Delay optimiser...

Copy table Close

Loudspeaker Table displays all loudspeakers used within the
DDA model and various other information.
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. r -
Project New.mat NN (- = 4] Optimisaton fised === o

'iew plUt Optiﬂns Help Selected Groups Input signal
Group A a Delay spread: 12.039 ms
w @ &= fimi = Calculstor... HE ) Group B 2000 Hz sine 40

g

7O Iﬂ = U]g | 2D Geometry Builder...
Array Builder...

)

Measure distance...

Delay spread [msg]
[x*]
(=]

A-weighting

Loudspeaker table...

s Go Cancel 0 200 400 600 800 1000

Delay optimiser... lteration #

-
|4 Copy predelays... { = e G

20
@ Do you want o copy the new predelays to the current project settings?
0 '] L] -
\

B2
B3

=
< < < m
Delay zone

Delay optimiser is used to calculate the optimum delay
between loudspeakers taking into account the rear radiated
energy.
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4. DDAv5.1 User edition - DDA Project Mew.mat
File Edit Command View Plot Options Tools | Help

G0 e=2> 1t 3 g oo - PE|QQQ N B B =
anua
Fé} Dfa‘ EE E[]:I“F @ @ _"-}_ ﬁ DDA Release Motes
About...

i Plots

-8

@ Materials

+-¢= Plane properties
+|1] Unit configuration
+a Desired radiation
i-!_ Weights

12 Receiver positions
2 Frequency response
- 12 Frequency response (A

The Help manual is very comprehensive and should
answer any questions you have about DDA.

The About option details the version of DDA that is
currently installed.
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