Directivity of Speaker Arrays AN 70

Application Note of the KLIPPEL R&D System (Document Revision 1.4)

FEATURES '

e SPLatany pointin 3D space in
near and far field

e Sound Power, Sensitivity,
Directivity Index

e Polar Plot, Directivity Balloon,
Contour Plot

crrrrererey

e Automatic measurement of multiple s
transducers

e Superposition of multiple sound sources

e Simulation of beam steering and
crossover settings

APPLICATIONS

e Line Arrays
e Sound bars

e Beam steering

e Crossover design

DESCRIPTION

Using traditional far field measurement techniques, determining directivity of large speaker array implicates
a lot of difficulties for the data acquisition. Far field conditions cannot be reached because of the limited size
of the most anechoic rooms and the very directional radiation pattern requires a time consuming measure-
ment with high angular resolution (<2°).

The holographic measurement method of the Near Field Scanner can cope with these particularities, but the
complex sound field (especially near field effects) requires a high number of expansion terms and a lot of
measurement points. Decomposing the speaker into the individual transducers by measuring with a multi-
plexer, the sound field of each source becomes relatively simple. Thus, the device can be described with a
limited number of multipoles and a minimum number of measurement points.

In addition, the acquired source data includes diffraction effects of the loudspeaker cabinet and is an ideal
base for further simulation e.g. beam steering.

Article number  #2520-010, #2520-012, #2520-017, , #2800-102, #2800-104
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1 Overview

1.1 Principle

The measurement is based on an elementary characteristic of sound waves, su-
perposition. That means the complex sound pressure field of two individual
sources (p1and p2) can be summed to a resultant sound pressure field piotal.

Ptotat = D1 T D2

ccaa 1
X o
o * ptata\

4
“

This application note shows how sound wave superposition can be combined with a holographic measurement
system (NFS) to determine more accurate, versatile and comprehensive measurement data of large audio de-
vices (e.g. Line Arrays, sound bars, etc.)

1. Scanning each 2. Separate 3. Superposition of all
transducer output  wave expansions  sound sources

[t

v
Multiplexer

Step 1: Automatic measurement

At first a near field scan is performed. Using a multiplexer, each transducer is measured separately in only 1
scan. During the measurement the device under test is not moved to avoid positioning mismatches and deter-
mining accurate phase data for each transducer.

Step 2: Holographic Field Identification of each source

After the measurement, the sound field of each transducer is identified by the spherical wave expansion. Be-
cause of the separate measurements, the individual sources are relatively simple and the sound field can be
modelled with a relative low number of expansion terms, saving measurement points and time.

Step 3: Superposition of sound sources

In the last processing step, the individual sources are superimposed in the visualization software to extrapolate
the entire sound pressure output at any position in 3D space. In addition, adding a time delay or complex filter
to each sound source the beam steering can be directly simulated based on the measured source data.
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1.2 Measurement Results

SOUND PRESSURE Sound Pressure Level over frequency at
LEVEL - I \O”'j‘lk‘ any position in 3D space.
: il \ //\ b off Axis
% ‘ ‘ :0“ oftAxis |
* 100 fin Hz 1k 10k
SOUND POWER Total radiated Sound Power of the device
under test.
% Sound power characterizes the inte-
2o grated sound pressure level over all radi-
g” ation angles.
© 100 fin Hz 1k 10k
DIRECTIVITY INDEX . The Directivity Index summarizes the re-
L lation between the sound pressure levels
Ev of all radiation angles compared to the
g On-Axis sound pressure level.
8, An omnidirectional source has a directiv-
. ity index of 0.
10 fin Hz 102 10
SENSITIVITY On-Axis sound pressure level referenced
75 /\JVMWM to 1m distance and 1W electrical input
" / power (2.83V for 8Q)

CONTOUR PLOT The contour plot visualizes the radiation

behavior over frequency and the polar
angle theta. The color scale indicates the
Sound Pressure Level.

ma .

-

POLAR PLOT - o Polar plots visualize the radiation pattern
/\/ l ; :c)ver the polar angle theta for a specific
g& 23 requency.
180 k <50~ 40 ~-30 - 20 - <10 \ 0
c J
N 37

210 330
S/
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DIRECTIVITY BAL- ] The balloon plot shows the radiation be-
LOON . haviour over phi and theta for a specific
-~ - frequency.

* |

2 Requirements

2.1 Hardware

NEAR FIELD 3D microphone positioning system comprising Hardware, C8
SCANNER 3D Measurement Software and Visualization Software. [1]
DA2

Distortion Analyzer 2 is the hardware platform for the H1
measurement modules performing the signal generation,
acquisition and digital signal processing in real time. [4]

MULTIPLEXER WW’T 8 channel multiplexing hardware that is directly controlled A8

(SPEAKON) by the Klippel Software. [3]

MICROPHONE Free field microphone with omnidirectional directivity A4
characteristic over the desired measurement bandwidth.

AMPLIFIER Amplifier with a flat frequency response over the desired

measurement bandwidth

2.2 Software

TRF MODULE (S7) The Transfer function (TRF) is a dedicated PC software module for measurement of
the transfer behavior of a loudspeaker. [2]

NEAR FIELD SCANNER Basic NFS package includes the measurement control, the basic post processing for

SYSTEM (C8) anechoic measurements and the standard far field visualizations. [1]

NFS MULTI SOURCE Add-On module of the NFS Visualization Software that superimposes the sound field
SUPER POSITION of multiple sound sources. [1]

KLIPPEL ROBOTICS The Robotics Software manages the data acquisition. That means it moves the NFS

Hardware, switches the multiplexers and performs the measurements.

Required for non-anechoic measurement.

NFS FIELD SEPARATION Add-On module to perform the measurement in a non-anechoic environment. The

field separation module separates room reflection from the direct sound of the
DUT. [1]

KLIPPEL R&D System Page 5 of 14
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3 Performing a measurement

3.1 Introduction

Targets

3 Performing a measurement

The example measurement of a two way loudspeaker system gives an overview of the

measurement and analysis process of a NFS measurement with multiplexers.

The following questions will be discussed:

e How to setup a measurement using the multiplexer control of the measurement

software?
e What are the particularities in the holographic processing (Field Identification)?
e  What are the possibilities in the visualization?

@ Please also see the NFS Software Manual and Software Documentation window for further information

Device under test

In the following example, a vented two way loudspeaker system

is measured to show the basic workflow.

There is no limitation for the number of transducers. That means
also sound bars or line arrays with much more transducers can

be measured similar.

3.2 Start Klippel Robotics and create a new measurement

1) Start Klippel Robotics:

Open Robotics Software and click:
“New Measurement”

Herdware Setup New measurement
Start / Duplicate measurement
Ext

Save as template

Edit Setup
Calibrate Devices

Reset Dimensions

3.3 Hardware Setup

1) Open Hardware Setup:

Click: “Hardware Setup” to open
the hardware dialog window.

Hardware Setup New messurement Edt Setup

Start Duplicate measursment Calibrate Devices

Bt Save astemplate Reset Dimensions

2) Select Template:
Choose “KITemplate_NFS.kdbx“.

G

+ Hipps Termplses

[ p—m—— =
5
@

e
& Hlemalsee. \nku:wx

i Netzwerk

Smrare et s - b i =

—— ) [

3) Select Results Path:

Select a folder and a name for the
measurement database.

= ‘I emplate HFSS kit
o

el Dalebesekoon) ")

“ Oréner susblenden

2) Initialize Axes:

Click the “Init”-Button of each axis.

O nhcaseof problem during the hard-
ware setup, please see Trouble Shooting

KLIPPEL R&D System

Please consider the correct order:

1st; R-Axis (Dimension 1)
2nd: Phi-Axis (Dimension 2)
3rd: Z-Axis (Dimension 3)

3) Activate Remote Control:

Click “Manual Movement” to acti-
vate the Remote Control

Save as Default
Init all Dimensionsj
4|

[ Set New Origin ]

Now you can move the axes with the
remote control or the - / + buttons,
which is needed for the next steps.
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Directivity of Speaker Arrays 3 Performing a measurement

4) Calibrate Microphone Position:

Clicking “Set New Origin” will open a calibra- 1) Origin (1st Calibration) 2) Calibration Point

tion dialog Put the cone to the Origin Put the cone to the Calibration
\D (center of plate) point.
o 3
Init all Di i
« ™

P

Drive the microphone to the
tip of the cone

[ Manual Movement ] Gw

The microphone must be calibrated either at
“Origin” (required for 1% calibration) or at “Cal-
ibration Point”.

Drive the microphone to the

tip of the cone
(use remote) (use remote)

w -

Confirm the position by click-
ing: “At Origin "

Confirm the position by click-
ing: “At Calibration point”

1% Calibration only
~ungn
Calbrasion Cone Heght

Drive the microphone close to the tip of the cone,
but do not hit the calibration cone.

Lo

5) Configure Setup Points:

Put the loudspeaker on the Near Field Scanner and confirm all
required setup points. Do the following procedure:

1)

Save the position of the other transducers.

4) Scroll down the Setup Points List to see
the point called “MUXTweeterPoint2”

Setup Poirts

Drive microphone to
the point

Select the Point in the
List

Press “Save”

[ NSRAm NSPRA NFSZAm A
G Onn (uth Cons Offset) 0 o
. Cahlration Poare 01087 o

Name
MuxTwesterPoint2
i

MFS RAbds  NFS PhiA. NFS ZAds

2)

Load

s Save

Delote N:mTweeteerms

[ 1 05 . & v

3)
5) Drive the microphone in front of the

The following points have to be defined: woofer and save position.

Critical Point Bottom Tweeter Point

________ [ \ MUX
|
iTweeter| ' ______ <1 Tweeter
Point r\ i Point2
Starting i
Point | TTTTmmmfimmmmees

U
1\ Critical Point

Bottom

/N Avoid collision: Make sure that all obstacles are
inside the surface.

Starting Starting

A\ 1t mustbe below the | @ Set it approximately | A\ It must be above N o Folnt
platform and the tube and S5mm in front of the the upper edge and all ﬁ i

other obstacles must be in- | tweeter. obstacles must be in- N i : :

side the critical radius side the radius AUE N som i coutmon b A coussion

3.4 Save Hardware Settings and Open Measurement Database

1) Confirm Hardware Settings: 2) Open Database: 3) Select Setup Object:

Click “OK” to confirm your Settings

KLIPPEL R&D System

A

Click “Edit Setup” to open the data-
base.

Select the Object “Setup”. This
Object consist of 3 Operation for
the measurement configuration

W'

y e % T

-] Setup

[ sat

e oy er——

{82 TRF transfer function

ZA

|

J

[ Fesct Do

B2 MeasurementArray

-.[B2) PostProcessing
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3.5 Measurement operation — TRF transfer function

1) Connect Hardware

D MUX CH1 - Tweeter
e 1 R
MUX CH2-> Woofer
MIC - IN2
Distortion Analyzer g n Multiplexer
b o] [Spara[o 1| [=Iecsoeessse
P°"" "—359' ‘ Mie "‘“l“’”“3 'Nz‘o‘m °UT2| TR ‘ CHL | cH2 | CH3| CM‘ BLI.SA| ‘ CHs | CHe | oH? | cHe | BUSE
l DA SP1 - BUSA
OUT1 - AMP Ampm,@
2) Select operation 3) Property Page
Select the operation: D:q Open “Property Page” to configure the measurement
= Setup ‘/ .
”TRF transferfunction ” g :ARFtransferf::ct\on Operatlon
gasurementArray
LB PostProcessing ] eS| Q = R E@@ R &
4) Configure Stimulus 5) Define Channels and H(f)
Select the “Stimulus” tab and define: 1) Select the “Input” tab and define:
o “Speaker 1 (via OUT1)“ e  Channel 1 - (Voltage Speaker 1) Us
Configure Parameters: * Channel 2 - IN 2 (Mic)
e Frequency Range (fmin, fmax) 2) Insert the calibration factor of the mic

\Setup\TRF transfer function B

e Frequency Resolution
e Input Voltage

[Mi
[Vakage Speaker 1) Us ©
[Vokage Speaker2) Us & (Ols
off ©

Caibration

3) Select the ”Processing ,Tab and define: H(f)= IN2 / Us

=]
Info IAIAathenAsID 1 [ Stimulus |\ Dl \P eeeeeeee CAEREE
Window ction

Us N2 Stim
 Ful © ® ©

No winds P Hi =
s 07

tep | [Cies | Us IN2 Stim
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Open the Result Windows “Y1(f) Spectrum” and “Y2(f)
Spectrum”. Check if the microphone signal has a Signal to
Noise Ratio (SNR) of at least 40dB in the passband.

. g e

o " L
[ i
k | l‘n
il
n |
EY 1

Eonon = om I = omom

sty e

If the SNR is less increase the voltage of the Stimulus or
apply averaging.

6) Switch Multiplexer and Run Operation

1) Click the manual switch button of the MUX.
2) And route “BUS A” to “CH 1” to connect the
Tweeter.

BYP 1x8 2)(140
® " e@

- e o
omx @ A
[ Impulse Response

[ Energy-Time Curve

[ Step Response

V1 (f) Spectrum
V2 (f) Spectrum
O Stimulus ()

@ | the routing with the manual switch is not possible please
see the multiplexer manual [7]

Run the TRF operation by clicking on the green

row. o @ || @@ R A|E(B) )

Repeat the same check for the Woofer.
(“BUS A” to “CH2")

© The measurement should be performed in front of the loud-
speaker. Move the microphone to the On-Axis position.

3.6 Measurement Array

1) Select Operation 2) Grid Configuration

Select the operation: Open the “Input” tab to configure == .
. P
“MeasurementArray " the Parameter, listed under “Grid [ Ssiem pranmETER -] [E
Configuration”. Please define: 50 o L
-] setup e Number of Points ] n

.B2) TRF transfer Functloy B .

- g Mezsurementarray e Use Field Separation

- PostProcessing . .

® Reflection Free Distance :

and open the Property Page. e Frequency Resolution s ] (otoes

8lvicanadarn@s FE&

0 See the “Documentation” window, for information about the parameters.

3) Measurement Operation and Multiplexer settings

Step 1: Reset Configuration Step 3: Configure Multiplexer Settings

1) Open the Category Measurement Operation 1) To add a switching configuration of a MUX click
2) Click Delete all Operations to reset the Opera- Use Multiplexer
tion List 2) Selectin the list the MUX that should be switched
B e e or Update List to see all MUXes
Operation List © 1 \l Operation 1 - TRF transfer function
Delete All Operations qure? ~ DFDE\EtEOpE\atH:n .
Update Measruement M... [0 Delete All Operations
Measurement Module Update Database =] 1)
Use Muktiplexer Messurement Module | TRF uggedarticion I\
Select Multinlever Racnnet Ui Mutiplocer
MUX 0021 [~]
MUX - Activate p
Step 2: Select Measurement Module T Transducer Psttionr.. | M X 021
Save Operation inList___ | 11
" 3 ” . .
1) Sglect New Operation” in the Operation List 3) Click MUX-Activate to activate the multiplexer.
2) C|ICk. Update Measurement Modules to refresh, 4) Adjust the switching configuration.
the list of Measurement Modules For the Tweeter set: Mode: 1x8,Ch.: 1 to A/B
3) Select the Module for the measurement e.g. ) (lick Switch Configuration to switch the MUX and
“" e ”
TRF transfer function check your configuration
=] MEASUREMENT OPERATION = MEASUREMENT OPERATION
OperationList Mew Operation R — 1) OperationList New Operation
[0 Delete Operation 2) ’ EE:ZZ
[ Delete All Operddags Update Database
Update Database Gﬂ;a::‘:;rlnent Module F(vansfevfun((\g\)
Measurement Module TRF transfer function g 3) Select Multiplexer MUX 0021 ~
Use Multiplexer prT—
Save Operation in List [F MUX-[H::nEIl 1>AB > — 4)
MUX - ICP Supply Chi-d | [
MUX - Switch Configura... | ] <
[T Transducer Positio N —i)
Save Operation in List =]

KLIPPEL R&D System
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Step 4: Transducer Name + Save Configuration

1) To save the results in a separate data container,
set the parameter Transducer Position/Name:
E.g. “Tweeter”

2) Click Save in Operation List to store the current

Setup
Select Multiplexer MUX 0021
MUX - Activate
MUX - Mode 1x8

MUX - Channell 1> AB
MUX - IEPE Supply Ch1-4 | ]

MUX - Switch Configura... | [ ~1)
Transducer Position/... | Tweeter
Save Operation in List O 4——’_ Z,
4) Run Operation
Run the Measurement Array
operation by clicking on the green
arrow.

rﬂ‘-g-m@\l@rxg” |

3.7 Start Measurement

Close database to get back to the Robotics and Press “Start”

After running the Script the
measurement points and the
multiplexer settings are shown -
in a table in the Result window .
Table of Coordinates.

4 Data Processing

Setup for Woofer
Repeat step 2-4 for the Woofer
Use the following Settings:

e MUX-—Mode: 1x8
e MUX-Channel:2>A/B
e Transducer Position/Name: Woofer

MUX - Mode ]
MUX - Channell 2= A/B
MUX - IEPE Supply Ch1-4 | []
MU - Switch Configura... | []
Transducer Position/... | Woofer
Save Operation in List (]

1 |.ouess2s 1728787 | 5004
2 |wesers 17267957 | 5004
3358773 16437106 | 4504
3I6ETI 16437106 | 4SO

1210646 -156.76575 | 4504

Press “Continue” to Start the measurement.
In the following, the Robotics Software will

Edit Setup

| control the automatic measurement.

Calibrate Devices ]

/ \ Hardware Saug/[ New measurement ] [
[ Start [ Duplicate measurement ] [
\ / [ Exit ] [ Save as | ] [

Reset Dimensions ]

4 Data Processing

4.1 Result Database

1) Open Database

After the measurement has finished, click Show Result

dB to open the Database

Target Tumtable posson

L [ reweesen | [ Newmsassemer |
- NFS s 0,193:m NFS Flas: 0183m
[ Dupicate moomsenert Cabraic Devices | NFS PryAucs: 178.1NFS Pri-kos: 1781477
Ea = ey —— NFS Zttos: 0.15m NFS Zns: 0.15m
TRF sansferfunction
Steps completed: 15771577
frgess: S Read d 9] Cortirwe on emor
Measuemert inighed ee T n 572 | Show Feaut Foloer | [0 croste History in Dedabese:
path C:\Program: \Rebotics \Kippel Tempistes 7] Postprocess history only
= \Praganlias Koo'  NFSFich

4.2 Measurement Data Containers

1) Select Data Container (Tweeter)

Select Operation:
1 Measurement Data Container (Tweeter)
E|I1:] Processing
B3 1 Measurement Data Container (Tweeter)
B2 1 Measurement Data Container (Woofer)

] setup
.87 1 Measurement Data Container /
B3 2 Field Identification

Open the Property Page

T L u@rm@@v | m &

KLIPPEL R&D System

2) Database Structure
Open the Object Processing
o Setup
=8 Processing

@ 1 Measurement Data Container
1.3 1 Measurement Data Container (Tweeter)

*3 1 Messurement Data Container (Woofer)
) 2 Field Identification

163 3 Visualization

After the measurement this Object should contain 2
Data Containers with names of the defined Transducer
names. (e.g. “Tweeter” and “Woofer”)

2) Configure Delay Settings

1) Activate the Flag Edit Parameters
2) Apply Minimum Delay = 0

1)

a1 numbers [0.1082 & 0.2247)
361 rumbers [1: 0. 0]

A\ Avoid phase mismatches - Use same delay for all transducers!

Page 10 of 14
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3) Set Tweeter Point and Reference Point

1) Select fromthe List of saved Tweeter Points the po-
sition that is in front of the tweeter. (e.g. Tweeter
Point 1)

2) Set the Reference Point to same position, by copy-
ing the coordinates.

3x1 numbers [0,1082; 0; 0.2847]
3x1 numbers [1; 0; 0] 2)
3x1 numbers [0; 0; 1]
Tweeter Point 1: [ .1092; 0; .2847] V1'\

3x1 numbers [0.1082: 0; 0.2847] 1)

Reference Point
Reference Axis
Orientation Vector

Tweeter Point List
= -

3) Run the operation [

4.3 Field Identification

1) Duplicate and rename Field Identification

1) Right click the Operation “2 Field Identification”
and select Duplicate

2) Give both Field Identifications a clear name e.g. use
the transducer names “Tweeter” and “Woofer”

Blﬂ Processing

.5 1 Measurement Data Container
BB 1 Measurement Data Container (Tweeter)
B 1 Measurement Data Container (Woofer)
@ 2 Field Identification (Tweeter)
@ 2 Field Identification (Woofer) > 2)
L. 3 Visualization

4.4 \Visualization

1) Select Visualization

Select Operation: 3 Visualization
B8 1 Measurement Data Container (Woofer)
B ? Field Identification

----- B2 3 Visualization —

2) Activate Multiple Source Mode

SETTINGS
[Multiple Sources %
Speaker 1 Mame \
Speaker || Data
Operation Made Irtaractive
Baffle Measurement 0
* | Multi Source - Global Settings
= | Multi Source - Source Settings

@ Add-On Module required: NFS Multi Source Superposition

4) Configure Multi Source - Source Settings
Configuration of Tweeter:
1) Select Source 1
2) Choose source data:
2 Field Identification (Tweeter)

3) Click Import Parameter to load Reference Point

Multi Source - Source Settings
Select Muti Source 1 <+ 1)

3) Source Data 2 Field Identification (Tweeter)
[ import Poremeters 0O ~~ 2
Reference Point 3x1 numbers [0.1092; 0 0.2847) )

Reference Axis 3x1 numbers [1; & 0

Orientation Vector 3x1 numbers [0; 0 1]

Foot Point 3x1 numbers [0; 0; 0]
KLIPPEL R&D System

4 Data Processing

4) Configure Data Container (Woofer)

Repeat 1), 2) and 3) for the Measurement Data Con-
tainer of the Woofer

[ Measurement Setup.

Edit Parameters

Frequency Renge 132 numbers [20 20000]
alibration | 12 numbers[0.05938] ] )

Frequency Resolution 10 -

1) Apply same delay
2) Select Tweeter

Point Reflection Free Distance | 2 =~ 3)
Minimum Detected Delay | 0
3) Set Refe rence Reference Point 3«1 numbers [0.0942, 0; 0.1365]
A Reference Asis 3 numbers [1; 0;0]
Point Orientation Vector 31 numbers [0; 0; 1]

Tweeter Point 2: [ .0942;0; 1365] |~
Tweeter Point 31 numbers [0.0942; 0; 0.1365]

4) Run Operation & | & . N2)

2) Select Data Containers and Run Operations

Open Property Page of the Field Identification module
and make sure the correct Data Container is selected
(e.g. Tweeter)

rocessing|2 Feld Identification (Twestes) a
I Aachments e Scopt  Export
Order of Expansion

| Activate Field Separation ooy

Symmetry Mode
+ [Display
Select Data Container : Name of the Data Containes operation, frem which
the messurement dats i loaded

o

When the configuration is fine, Run |B] module

Open the Property Page
ovideeadorA@onx ne

3) Configure Number of Source

Open the Category “Multi Source — Global settings”
and define the number of sources. For this example 2

Multi Source - Global Settings /|

Select Speaker Speajfer 1 - 2 Way System
MNumber of Multi Sources | 2

Global Reference Paint 3x1 numbers [0.0942: 0 0.1365]
Global Reference Aviz 3x1 rumbers [1: 0 0]

Global Orientation Yector | 3x1 numbers [0 0; 1]

Configuration of Woofer:
1) Select Source 2
2) Choose source data:
2 Field Identification (Woofer)

3) Click Import Parameter to load Reference Point

= [ Multi Source - Source Settings
Select Multi Source 2 i 1)

3) Source Dats 2 Field | dentification (Weofer)
\ Import Parameters ] 2)

361 numbers [0.0942; 0; 0.1365]

Reference Point

Reference Axis 3«1 numbers [1: 0; 0]
Orientation Vector 31 numbers [0; 0; 1]
Foot Point 3l numbers [0; 0; 0]

Page 11 of 14

AN 70



Directivity of Speaker Arrays

5) Global Reference Point
Define a Global Reference Point.
E.g. Set to the Position of the Woofer

[=| Multi Source - Global Settings

Select Speaker Speaker 1 - 2 Way System

Number of Multi Sources | 2

Global Reference Point 3x1 numbers [0.0842; 0: 0.1365]

Global Reference Axis 3x1 numbers [1; 0; 0]

5 References

6) Run Visualization
Click the green arrow to run the operation. This will
show a user interface and the data can be analyzed.

o L

AN 70

B i

Global Orientation Vector | 3x1 numbers [0; 0; 1]

7) Cabinet and transducer Diameter (optional)

For a better understanding of the multisource configuration, cabinet information can be added.

Define the coordinates of loudspeaker edges either in the NFS coordinate system (x,y,z origin at center of the
NFS) or relative to the Reference system (rrer20rigin, Nref2 z-axis, Oref £ Xx-axis)

For example define for the Woofer the following cabinet | Click Plot Multi Source Configuration
information:

[0 Cabinet Informatic
(Coordinates are Related to Reference coordinates Sys- [ Diameter of Trensdu... | 0.05
tem) S Time ey
Plot Multi Source Config... | Cgae
—
0.2 0.1 © //Front-Right-Up This will show up a graphic window that visualizes
0.2 -0.1 0 //Front-Left -Up . .
-0.1 0.1 © //Front-Right-Bottom thecurrentconﬁgura??nﬂ_
-0.1 -0.1 © //Front-Left -Bottom
0.2 0.1 -0.18 //Back -Right-Up
0.2 -0.1 -0.18 // k -Left -Up
-0.1 0.1 -0.18 //Back -Right-Bottom
-0.1 -0.1 -0.18 //Back -Left -Bottom

Also define the diameter of the transducers:
e e.g. Woofer 18cm / Tweeter 5¢cm
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[8] W. Klippel, C. Bellmann: Holographic Nearfield Measurement of Loudspeaker Di-
5.3 Publications o , ] o ,
rectivity, AES 2016 - 141th Convention, Audio Engineering Society
[9] C.Bellmann, W. Klippel, D. Knobloch: Holographic loudspeaker measurement based
on near field scanning, DAGA 2015 - 41th Convention, DEGA e.V.
[10] IEC (E) 60268-21: Acoustical (Output based) Measurements, 2015 International Elec-
5.4 Standards ) o
trotechnical Commission
[11] IEC 62777 Ed.1: Quality Evaluation Method for the Sound Field of Directional Loud-
speaker Array System, 2014 International Electrotechnical Commission
[12] CEA-2034: Standard Method of Measurement for In-Home Loudspeakers, 2013 Con-
sumer Electronics Association
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Directivity of Speaker Arrays

6 Trouble Shooting

6 Trouble Shooting

AN 70

6.1 Error: Nanotec Device not connected
1) Check 1) Check the 5V and 24V LEDs at the mo- 2) Check Emergency Stop
Power Supply tor boxes.
If they are on, every-
thing is OK with the
power supply.
3) Check Power Switch
2) Check Check if the devices are assigned correctly.
COM-Port
Dimension 1: NFS R-Axis Dimension 2: NFS Phi-Axis  Dimension 3: NFS Z-Axis
Port/Addr.: Port/Addr.: Port/Addr.:
COM<Portnumber> COM<Portnumber> COM<Portnumber>
Dimension 1 Dimension 2 Dimension 3
Device [NFS Ris ~|  Device [NFS Phis -| Device [NFs ZAds -
Type K||ppe|.”w5Contr!i|_ - Type K:I\ppelﬁws(:omr!i\ . - Type  KippelfdsControl
Mn 0 @onjAddr COMI D Min 30 (Pot/AddnCOM3 D Min 0  (Pot/AddCOMS
Max 04 Identit; Devica7 Max 360 Idermt;_ Devicad Max 08 Ideh}.ify_ DevicsB
Please check the Windows device manager, which COM-Port has been assigned to the USB-
RS485 converter. (How to open device manager? )
a2 PC
“’? Ports (COM & LPT)
YT Druckeranschluss (LPT1)
|= ----- ? USB485 Isolated 4 wire port (COM3)
Use this port number and enter it in the Port/Addr field. (e.g. for COM port 3 enter “COM3”
into the Port/Addr field)
3) Check Reconnect RS485-USB adapter to PC Check BUS connection at the motor boxes
RS485 Bus y .

KLIPPEL R&D System
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6.2 How does the Remote Control work?

Movement Modes:

Move down Continuous Movement - Rough Positioning

Dragging a movement Button, the Axis ac-
celerate at first and continue with a uniform

Sl () el speed. Lifting the button stops the motion.

AXis

Single Step Mode — Precise Positioning

Pressing shortly a movement Button, the
Axis will move a single step.

6.3 Microphone cannot reach “Origin”/ “Calibration Point”

1) Check Position  check if the minimum Endswitch of R-Axisis  Drive the microphone into
of End switches placed correctly the minimum end switch of
the Z-axis and check micro-
phone position. It should be
about 1cm above the frame
structure.

It is supposed to be above the edge of the

table, so the motor does not hit the foot Caution: Take care, that the microphone
structure. pole will not hit the structure.

4 i
Check the position of the !.7}1
Z-Axis End switches, as
well.

1) Loose the screw of
the connector.

2) Shift the microphone
by hand to correct

2) Adjust Micro-  Eor the rough position-
phone arm by ing, loose the screw at
hand the connector and shift
the microphone pole.

Adjust the microphone

osition preciselv usin position.
: prechel Teineg 3) Tight the connector
the ball-joint  micro-

screw.

phone adapter.
A After finishing the mechanical adjustment. The calibration must be repeated at the Origin. A

Find explanations for symbols at: V4 \
http://www.klippel.de/know-how/literature.html K L l P P E L

Last updated: January 26, 2017 3\ g

KLIPPEL R&D System Page 14 of 14



	1 Overview
	2 Requirements
	3 Performing a measurement
	4 Data Processing
	5 References
	6 Trouble Shooting

