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Version 1.0: Published 14 March 2005. Corresponds to release 2.0 of noise-
LAB

Version 2.1: Published 22 November 2005. Corresponds to Release 2.1 of
noiseLAB.

The following features are added in Release 2.1 of noiseLAB:
Support of National Instruments USB-9233 4 channel digitizer

Support of 22.05 kS/s, 44.1 kS/s, 48.0 kS/s, 50.0 kS/s, 51.2 kS/s sam-
pling rates for the National Instruments PCI-4472/4474

Addition of 1/3 octave probe with cursor and A and Lin bar graphs dur-
ing recording

Addition of Test Personnel in the Project Manager
Renaming of Recordings, Clips, and Results.

Browsing to Project files stored at different path locations.
Instant Marker generation during recording.

Field for documenting Cloud Cover

Increase of maximum recording length to 8 hours for the Professional
Edition of noiseLAB.

Paste of Editor Graphs to Microsoft Paint

Usability enhancements, minor bug fixes and performance enhance-
ments.

Version 3.0: 18 September 2007. Major changes include:
Batch Processing and Train Analysis
.wav import
Tone Analysis to ISO 1996-2.

The signal monitoring (listening) function during recording has been
removed.
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Welcome to noiseLAB. Please note the followilNOTES are good advice
that make it easier for you to use the prod@AUTION is advice to keep

from making mistakes that can waste your titdéARNING is advice which
keeps you from making mistakes that can give you incorrect results or invali
date the calibration of the product or your data.

WARNING : If you have previously made recordings and analysis using
noiseLAB 2.0 or 2.1, make back up copies of these files before proceeding to
use noiseLAB 3.0. noiseLAB 3.0 will modify your recorded data formats so
that they no longer are readable by previous versions of noiseLAB.

WARNING: Under no circumstances should you edit the noiseLAB project
files (.nlp extension) since this will invalidate the certificatiorsebiAB.

WARNING: Never change the clock setting your PC (other than minor ad-
justments), since noiseLAB calibration is tagged with calibration &me ma-
jor changes in the clock, can affect the calibration value.

See Chapter 12 and 13 for Hardware and Software Installation.

$ &!

Welcome to noiseLAB!

noiseLAB consists of two separate software packages:
noiseLAB (Classic)
Batch Processor.

noiseLAB (Classic) is used to set-up and calibrate you measurement legrdwar
record and edit sound signals, and quickly make simple measurements and cre-
ate reports based on these. When you edit recordings in noiseLAB you create
“Clips”, and these can then be processed by noiseLAB Classic or by the Batch
Processor. noiseLAB (Classic) can also import and calibrate .wawftésh

then can be edited and analyzed as if they were recorded by noiseLAB.

The Batch Processor performs a wide range of measurements on one or more
Clips created by noiseLAB Classic and is targeted for more advanceckappli
tions.

To install the appropriate hardware, see Chaptétdr@ware Installatiorand
to install the software, see ChapterSdtware InstallationThese chapters
contain information which is essential for proper operation.
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This manual applies to noiseLAB Professional, including the Batch Processor
A limited set of features is available in noiseLAB Standard and noiseLdB A
vanced. Please refer to the current data sheet to see the functiorigeiraila

each version. Some screen shots in this Guide are deliberately in Danish as a
token of our appreciation to the noiseLAB user community in Denmark.

noiseLAB Classic has the following main features:

A multi-channel “tape recorder”. Simultaneously records the wave-
form from one to eight microphones onto the computer hard disk.
Editing and Analysis. Lets you precisely select the data to analyze, as
well as the Analysis type.

A documentation systento ensure fully documented certifiable meas-
urement Reports.

Measurement Data flowto make it easy to set-up, calibrate, record,
edit, and analyse your data and create a suitable Report.

$$ "(#

noiseLAB is designed to simplify the process of creating a well-documented
noise report. Good documentation requires discipline in the work flow, and
noiseLAB is designed to help support and enforce this discipline, including
proper calibration and descriptions. All reports created directly by noiseLAB
have comprehensive and traceable documentation.

noiseLAB can also export results to external programs such as spreadsheets,
and obviously, here it is 100% the responsibility of the user to ensure data dis-
cipline.

noiseLAB is designed to be relatively simple, easy to operate, and robsst in it
functionality. It does not aim to replace a general purpose measurement i
strument such as a sophisticated spectrum analyzer, which has a lafge set
functions not generally necessary for external noise measurements.

$ ) *

noiseLAB together with a computer and digitizer creates a simple,diut hi
performance “hard disk recorder”: It can record up to 8 channels of sound data.
While recording you can view the signals using a built-in Oscilloscope, Octave
Analyzer, or FFT analyzer. In addition you can “mark” events of interest, such
as barking dogs, or the start of a machine cycle.

$+ , #

The recorded signals can be edited into Clips of any length, on which you can
perform the desired Analysis, for examplg, 11/3 Octave, or FFT Spectrum
Analysis.

*4
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Every set of data you record in noiseLAB is fully annotated with all relevant
documentation. The system automatically attaches calibration andtimps,

and also tags the data with all user-provided information. As you work with the
recorded data, you select relevant “Clips” of data to analyze and the documen-
tation follows the data all the way to the final Report.

$0)

Shown below is an overview of the hardware and software components that
make up a typical noiseLAB System. The arrows indicateldteeand the
boxes indicate thiinctions. These terms are used throughout noiseLAB.
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The front panel of noiseLAB supports a simple work flow indicated by the five
tabs on the front panel. Typically you work from left to right: Use CTRL+F1 to
F5 as shortcuts to access them.

noisel AB Professional - Motorway E47X nlp Q@
File Tools ‘Window About

Motorway E475

CrinoiseLAB 1iFrojects

L Generated Reports

TheProject Manager (CTRL+F1) summarizes information about the
project in one overview. Create a nBvwoject, add documentation of
client, test personnel and environment, set up hardware and calibrate.

Record (CTRL+F2) data: Up to 100 different Recordings may be made
in one Project. EacRecording may have from 1 to 8 channels. You

can seMarkers with user-defined annotation during Recording, and
view the signals being recorded on an oscilloscope, spectrum analyzer,
octave analyzer, or sound level meter (Probe Function).

Editor (CTRL+F3): Locate Markers, create up to 1@lips per Pro-

ject where you select the time sections of interest. Listen to theesklect
Clips to make sure the edit is correct. All original Recordings are re-
tained, i.e. editing is non-destructive.

Analyze (CTRL+F4) the Clips: Perform one or more different meas-
urements on the Clips, such ag, IPeak Sound Level, Maximum Sound
Level, Statistical Analysis, Power Spectrum, or 1/N Octave Analysis
Save each Analysis afResultfile.

*+
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Generate th®eport (CTRL+F1): You choose from pre-defined tem-
plates (which you can edit) to create Reports for the Web, for export to
Word, or Excel.
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On-line Help: noiseLAB shows “Tip Strips” when the mouse pauses over
most front panel objects. In addition you can turn on or off additional Help by
hitting “CTRL+H".

3 4 v 2

Open noiseLAB from Windows Program Menu or from the desktop icon.

1. Select the “Project Manager (CTRL+F1). Create and name a newtProjec
from the File menu (Ctrl+N) and enter any or all documentation, photos,
and perform calibration.

File Tools Window About
Praject Manager | Recorder Editor Analysis Tools Report Generation
Projeck Tree
- General Info = z
I
Client Data New Project ”
Environment _
Hardware Setup New Projsct Hame
Calibration Setup Matorway E475
Analysis Taols Destination (DeFault Frojsct Folder)
Analysis Results C:inoiselAB 1iProjects =
Generated Reports o
113 '}
2. Select “Recorder” Tab (CTRL+F2).
File Tooks Window About
Project Manager Recarder & | Editor \ Analysis Tools Report Generation
Recarding |Mumtunng \ Probes |
# | Recording § Length | RecBegun 1£]
oon0 | | 00:00:10:500 | Wed, Nov 17, 2004 @ B:42:2 dBA o Ch. 5
i | i dB Peak Bl ch: W cho
| Al | Overload Sl ch: ko
| i l | Bl ch+ =l chs
| | |
Recording Mame
=} Recording Name:
Channel 1: Measurement |"Trafﬁ: y |
Comments:
=
B
=i
d&
[
=6
T
40,0 ] ] i i i i ] i i i i |
=8 00:00:00  00:00:02  O00:00:05  O00:00:07  00:00:10  00:0D:12  00:00:1S  000Q:17  00:00:20  0000:22  00:00:25  00:00:27  00:00:30
Time (Relative)

Hit “REC” (CTRL+SPACE) to start Recording and name the Re-
cording.
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- While Recording, hit | to create a Marker at that instant in time.

Hit “STOP” (CTRL+SPACE) to stop Recording.

3. Select “Editor” tab (CTRL+F3).

noisel AB Professional - Motorway E47S.nlp*

File Tools Window About
Project Manager | Recorder Editor | Analysis Taols | Report Generation |
J (Select Recording...)
{00:00:10:500)
Traffic Noise (00:02:43:125)
Background noise (00:00:25:875)
Background noise 2 (00:00:43:125)
Traffic Noise 2 {0007 :06:500) =
T T =
7l it &
L I 2
1 i g
=
-86.0 1 3 1 1 1 I 1 1 I [
Ga To Marker 00:00:00  00:00:01  O0:00:02  OO:OONO3 DOODI04  ODO0:0S  OO:0D:06  OO:00:07  OO:00:08 O0:00:09  00:00:10
Recording Detals Taid]
L stop || PLAY ‘ CREATE CLIP
[] Loop Selection [] Autoname Clips
. [] clip Al Channels
# | Clio Name 4]
[id]
Delete Clip | | | ! i ) D |
Clip Details 000003 000004 000005 O0:00:08  DONOD07  0000:0E O0:00:09  00:00:10
- Tire [s]
Clip End
00  00:00:10:000
> [] Loop Selection

Select Recording

Define the Clip using the left and right blue cursors in the upper graph

Project Manager | Recorder
1549 (00,055,625 b |
Charnel 1 e |
F] Marker Name I Postion | 4|
: ! _
z
5
o
=
D
T
i
3
-]
Go To Maker
Ficcording Detalle
| Recording Mame: 1543 ~

| Commatts:

|Recording Begure 29, nov 2004 & 15:50:09 &

| Mhannel Reina Nisnlaner 1

Editor ‘ Analysis Tools

-6 T ] ] | v v
00:00:00 00:00:30 00:01:00 00:01:30 00:02:00 00:02:30 00:03:00 O

Time [5]
P.I.AY-_‘

[] Loop Selection

| STOP

| CREATE CLIP i

[] Autoname Clips
[ Clip All Channels

i Report Generation \

H |t CREATE CLIP |

4. Select “Analysis Tools” tab (CTRL+F4)



File Tools ‘Window About

—Sound Level Analysis

Clip List Result List
- - T T

-« General Settings . Needed Results
[]

Choose Plug-in (Sound Level Analysis, Octave, or FFT Analysis)
Select Desired Clip from the Clip List

Choose Weighting, High Pass Filtering and Needed Results
“Run Analysis”

“Save Results”

5. Select “Report Generation” (SHIFT+F5).
Select Analysis
Select “Result Name”
Select “Style Sheet”

“Save Report” and note the path where the Report is saved by copying
the path from the Dialog Box:

&()
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. Save Report

Filename (This will be used For all associated report files)

IFinaI Test

Cancel ' | Ok '

Paste the Path into Windows or Internet Explorer address bar to browse
to the Reports folder.

Open the .html Report using Word or Internet Explorer and print as de-
sired or publish to the Web.

Quick Tip: When working with large projects or when you have a project
open over a longer period of time, it is always a good idea to periodicadly sav
the project (CTRL+S) to make sure that the latest changes are stdned: inT
the menu bar indicates that there are unsaved changes to your project.
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The Project Manager gives an overview of all project information. A prgect i
defined as “all documentation, Recordings, and Measurement Results and Re-
ports associated with one project name”. Thus a project can contain multiple
Recordings, and for each Recording you can create multiple Clips, and for each
Clip, multiple forms for Analysis are possible. And each Analysis Resulbbean
used to create a Report.

You can always refer to the Project Manager for an overview of the whole pro-
ject, its Recordings, Analysis results, and generated Reports. If you chose to
open an existing project, the Project Manager is also an easy and fast way to get
an overview of projects that often tend to get very large and complex.

You can always save your work in progress, come back and create new clips,
new analyses or reports based on the same Recording in a Project.

+ / ,( 5

From the “File” menu, you can create a New Project, Open an existing Project
or Save a project.

* noiseLAB Professional - Road Noise.nlp®

Tool: ‘Window About

Mew Praject Ctrl+h

Open Project...  Chrl+0 Fecorder

Save Project Cirl+5

Guit Crl+

In the New Project Dialog, name your project.

* New Project %]

MNew Project Mame
|| Foad Maoize |
[restination [Default Project Folder)

C:\ProgrammersnoizelAB\Projects = l
i

Cancel ' | oK '

Quick Tip: You can navigate to the desired file location for your project. This
can be important when you need large amounts of disk space, here you can
place your project on an extra internal or external disk.
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Quick Tip: If you plan to use photographs integrated in the noiseLAB Report,
create a Photos folder inside the project folder that you have created. Up to four
photos integrated with noiseLAB can be accessed from this folder.

Quick Tip: It may be a good idea for you to copy the Project Path from the dia-
log box, paste it into the Windows Explorer address bar, and perhaps also drag
it to the Shortcut bar of Internet Explorer so you quickly can get to your files.

To open an existing projecthit CTRL+ O

* Select Project To Open

List of Registered Projects
== C:'Programmer'noiseL AE 2. 1\Projects 75

== C:'Programmer'noiseL ABProjects
NI Wekk 2005

List Registered Projects

v

- Project Selecteble
;-gmmtnressmt | oK J somwse ] cancel |
@ - Project File is Write Protected

To find a project at another disk location: Browse to the folder which con-

tains your project, and Hit “Select Cur Dir"and hit OK and the project can then
be imported into noiseLAB.

Segi: |L’:}new noiseLAB projects v| a ?‘ i v
A CTraffic A4
Seneste
dokumenter
FT_':
L
Skerivebord
Dokumerter
Denne computer
Filnavn: | v| I Abn ]
Netvaﬂ:ssteder Filtype: |AII Files (") v| [ Annuller ]
Select Cur Dir
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CAUTION: Projects must always be opened from the same absolute file path
as when they originally were stored. If a Project file is moved to a new file
path, any reports generated will not be complete.

+$ 5 6 "%

File Tools Window About

Project Manager l Recorder ] Editor ] Analysis Tools ] Report Generation

Project Tree

Client Data Project Name: Traffic AX.nlp e

Test Personnel | Praject Folder: C:\Programmer \noiseLAB 2. 1\Projects Traffic A%

Environment Date Created:

Hardwa.re Setup N e

Calbration Setup il

& Analysis Tools Client Telephone:
Analysis Results

Environment: 20 m west position 37
Generated Reports e

Environment Description: 5 m above average terrain

License Halder: Allan
lirense Comnany: NFITA

A read-only information field summarizing the project and client inforomati
noiseLAB license information, and disk use information. For more information
on the underlying files types which are part of the project, see Section 10.2.

+$" 4, ,

The table below shows hard disk usage in GBytes for the sampling frequency
as a function of the number of channels included in the Recording. The calcula-
tions are made for a one hour Recording.

Sampling | 1 Channel | 2 Channels| 4 Channels| 8 Channels
Rate

44.1 kS/s 1.3GB 2.6 GB 5.1GB 10.2 GB

51.2 kS/s 15GB 3.0GB 5.9 GB 11.9GB

Approximate disk space use per hour of data Recording in GBytes where 1
G=1x10.

noiseLAB has an upper limit of 8 hours total recording and will automatically
stop at this limit. Thus the maximum disk space usage for one 8-channel 4-
hour recording is 96 GBytes.

*4
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noisel AB Professional - Road Noise.nlp*
File Tools ‘Window About

Client Data

- General Info

i Acoustimat

Ervitonment
- Hardware Setup L
Calbration Setup Decibelle
@ Analysis Tools
Aol sis Hastls 37 Refiaction Circle
- Generaled Reports

Wector 934

2970 -Acuusst\hulm

Denmark.

+45 72134000
naiselab@delta. dk

Contains the information about the client for whom the measurements are
made. All fields are writeable, and may be modified before, or after a Re-
cording. All fields permit alphanumeric character inputs.

Quick Tip: This data can be filled in ahead of time before going to the actual
measurement location and saved as a Project. Then all you need to do in the
field is to open the already prepared Project.

“ noiseLAB Professional - Road Noise.nlp*
File Tools ‘Window About

Quick Tip: Note the star in the top bar of the window. This indicates that pro-
ject settings have been changed. It is a good idea to periodically save the Pro-
ject (CTRL+ S) to ensure that changes are not lost. For some straraye reas
PCs are still not crash proof

+ $ '
User entered information for test personnel.

$#
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* noiseLAB Professional - Traffic AX.nlp*

—«  Test Personnel

~ Environment
- Hardware Setup
- Calbration Setup
Analysis Taols
- Analysis Results
Generated Reparts

To create a new test person, hit Register, and enter the information.

One or more persons can be involved the project. Hit >>Add Person>>.

— Environment

20 m west position 37

s 5m above average terrain

f iardware Setup

- Calbration Setup
Analysis Tools

- Mok Rl
SateiReas a0

C:\Documents and Settings|\Carsten Thomsen\Skrivebord\Cat Sllence.jpg
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Contains temperature, humidity, cloud cover, wind speed and direction infor-
mation. Sl units are used. Use the Location Description field to enter addi-
tional information such as microphone positions, ground cover, obstructions
etc. There is no restriction on the number of characters.

Quick Tip: Be sure to enter all your documentatimforeyou make the ac-
tual analysis and reports.

Up to four digital images in JPEG format may be imported and can be included
in the project Report. Note that the image will be reproduced in the Report in-
side noiseLAB with exactly the same size (in pixels) that the imagternsd in.

For images for the Web: The width in pixels should match the width you desire
for the web page. For example, if you have a web page that is 1024 pixels
wide, the image must be less than this to accommodate scroll baRg@tc.
ommended maximum width is 640 pixels.

For images to Word: In Word, you can re-size the picture to any desired size.

+ + " ! *(
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Note: Before you can use the National Instruments hardware with noiseLAB
you must install the drivers provided with the hardware. Please see Section
13.4 National Instruments Driver installation.

noiseL AB Professional - Road Noise.nlp*
File Tools ‘window About

SoundCard Setup

nalpsi
* Generated Reports

*+
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Here you select one of the input devices automatically identified by noiseLAB
and shown in the Select Input Device menu. Devices may be Sound Cards or
one of the following National Instruments DSA cards:

Type 4472 (8 channels)
Type 4474 (4 channels).
Type USB-9233 (4 Channels)
Cards which do not show up in this configuration menu are not supported.
For each channel, you should give it a meaningful name.

Select the number of channels you want to record. Each channel uses about 1.5
Gbytes per hour of disk space at a nominal sampling rate of 50 kS/s.

For National Instruments hardware, be sure to select AC coupling. For the
4472 and 4474, check the IEPE box for use with IEPE-powered transducers.
The USB-9923 always has IEPE enabled, so the box is greyed out.

2+ 3

For Sound Cards, open the Windows XP Volume Control by right clicking on
the loudspeaker icon in the toolbar. (If this icon is not on the tool bar, go to the
Windows “Control Panel” Sound and Audio Devices). Select Proper-
ties/Advanced and “Recording” in the menu of Preferences, and first select the
desired Sound Card if more than one are connected to the Computer, then select
the appropriate input channel (“Line In” or “SPDIF”). Disable all othertnpu
channels. If the Sound Card you desire to use does not show up in the list of
Input Devices in noiseLAB, then it is not supported by Windows XP. Then set
the Level of the Input Channel, and make sure this is not changed during the
measurement. Sound Card set-up requires significant care! Pleasetgae Se

12 Hardware Installation for important considerations.

noiseLAB supports Sound Cards at 44.1 kS/s sampling rate. SPDIF data from
external DAT recorders must also have been recorded by the DAT atéhis rat

WARNING: Not all sound cards may work reliably with noiseLAB. In addi-
tion, Sound Cards only provide 16 bits of data. For these reasons DELTA
strongly recommends the use of professional instrumentation cards from Na-
tional Instruments. noiseLAB is not certified for Type 1 measurements when
used with sound cards.

Quick Tip: Only one sampling rate is supported per project!

*4
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noisel AB Professional - Road Noise.nlp*® g@@
File Took Window About
Frojest Manager Fecorder | Edior | Analysis Tooks | Repott Generation |
Project Tree
General Info 4 i s KNDWHN BUG: DO NOT USE EB A I
Client Data
Erwironment Channel 1 |
Hardware Setup g
Caibralion Stup Fie Calibration ] Post Calbration Hanual Calibration
@ Anlysis Tools
Analysiz Results Input Walues Additional Information
Generated Reports
Input Level
e R
€0 40 2 0
Type: | 4159
o Rl Ful Seale e i
) SN: 1234
Sensitivity:
29.4 Steps/
Frequency: Name: | GRAS
| o4 Hz [ O
Calibration Tone Detected? SN 12380
=
e
Level 114.00 B SPL
Freq: 1.0k Hz
PreGain: i 0o de
Save Calibration
x|

It is important to calibrateachchannel before performing the measurement.

Quick Tip: Solid documentation is important! In its normal modes of opera-
tion, noiseLAB does not permit you to change the calibration after you have
made the Recording! If you feel that the conditions permit it, you can pre-
calibrate your system before going into the field and save these settings as pa
of the project.

It is also a good practice to record a calibration tone at the end of your meas-
urement project to verify that your calibration still is valid.

Quick Tip: If for some reason you failed to calibrate a channel before starting
a critical recording, noiseLAB does provide a very specialized modelfor sti
calibrating just that recording. DO NOT STOP the Recording, but get a cali-
brator, apply it to the microphone, after which you can stop the Recording.

You can now use this tone to calibrate just that Recording. See Section 4.3.5.4.

43 | 3,%

You must calibrate each channel individually.

The calibration is valid for all the subsequBatcordingsfor that channel until
a new calibration is performed.

You can calibrate using one of the following methods:

*4
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Using an external signal source (typically a Sound Level Calibrator)
(Pre-calibration)

Keying in a known calibration factoM@anual Calibration)

Post Calibration is a very specialized mode that only applies to the one
specificRecording that has a calibration tone recorded in it. It does not
apply to any subsequent Recordings.

Forgotten Calibration: If you have forgotten to calibrate before mak-
ing a measurement, the measurements you have made are not valid.
noiseLAB provides a “back-door” for correcting this situation.

"3

For each channel, key in the Microphone and Calibrator Documentation. The
calibration Level and Frequency MUST be entered before you apply the cali-
bration tone. Also key in the Pre-gain of an optional external amplifier. If you
do not know the pre-gain, leave it at O dB.

Apply the calibrator to the Microphone and turn it on. The green “Input Level”
indicator should give a reading of the level. 0 dB on the bar graph corresponds
to full scale deflection of the Digitizer.

Automatic Calibration detection: When noiseLAB has determined that the
calibration tone has been within 5% of its nominal frequency for at lgast t
seconds, the green indicator “Calibration Tone Detector” will light up. Note
that noiseLAB measures the actual calibrator frequency.

While the indicator is green and the level is stable, hit “Save Cadibta

Quick Tip: noiseLAB computes and displays the Sensitivity continuously. It
is normal to see small fluctuations on this value, since no calibrator istperfe
and no environment is noise free.

Quick Tip: The sensitivity noiseLAB measures (when used with National In-
strument digitizers) should correspond to the sensitivity of the microphone as
shown on its calibration chart.

*4



* DYN_POP_CalibDetails.vi 3

Calibration Time [System Clack]
26. nov 2004 @ 19:23:02

Calibration Details

Channel: 1 s
Calibration Frequency: 1007.1 Hz
Calibration Lewvel 114 dB SPL

Microphone Mame: BEE
Microphone Type: 4189
Microphone S/M: 12343
Calibrator Mame: GRAS
Calibrator Type: 4248
Calibratar 5/M: 1234
Esternal Fregain: 0.0
Sensitivity: 2. 39E+1 Stepz/Fa

Hardware: 5 oundCard

Calibration Time |5 Yerified

| Cancel | | Ok '

Note the pop-up menu documenting the results of the calibration.

This window cannot be closed until yobeckthat the computer’s system time
and date is properly set, and ymanfirm this by checking the “Calibration
Time Is Verified” box. Now both your X (time) and Y(Sound Level) axes are
calibrated.

This calibration will be valid for all subsequent Recordings for that Channel
until a new calibration (Pre or Manual) is made.

5+ 3!

Key in the sensitivity and Pre-gain (if any) and hit OK. You will also be asked
to verify that the computer clock setting is correct. This calibration thiehev
valid for all subsequent Recordings for that Channel until a new calibration
(Pre or Manual) is made.

If an external gain is changed, enter the original Sensitivity and thet@aew

gain in the Pre-gain field. For more information regarding this see Section
11.10.Note: no transducer information is stored from the Pre-Calibration field
when you make a manual calibration. It is recommended that you enter this
information in theAdditional Information field.

"3

Note: This is a very specialized calibration function. Please read tlosviot
carefully.Post Calibration provides for calibration aingle Recordingusing a
calibration tone included in that Recording.

&()
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Use the Editor mode of noiseLAB to edit the Recording and create and Save a
Clip which is representative of the Calibration tone.

Enter the Microphone and Calibrator information. The Frequency and Level of
the Calibratomust be entered.

Select the Clip containing the calibration tone.

Hit “Retrieve Calibration Factor”. If noiseLAB detects a valid loadtion tone,
the green “Calibration Tone Detected” indicator will light up, and you can Save
the result.

Note: Post Calibration is only applicable for the single Recording in which the
calibration tone is foundt does not affect any of the following Recordings.

6 3!

If you have forgotten to calibrate your system before making measurements,
noiseLAB provides a “back-door” to calibrate after the Recordings have been
made. The procedure is as follofes each channei

1. First you need to find out what the unknown sensitivity of your uncali-
brated system was. To do this, do not change any settings of your
measurement chain! Now apply a calibration tone to your microphone
and record it.DO NOT USE ANY OF noiseLAB’s CALIBRATION
FUNCTIONS BEFORE MAKING THIS RECORDING.

2. Create a Clip of this calibration tone.

3. Now go to Post Calibration, enter the Calibrator Level and Frequency,
and select the Clip containing the tone. noiseLAB now automatically
computes the Sensitivity. Copy this sensitivity, and enter it for all
relevant Recordings and Channels using the Utility “Calibrate Wave
Files”. (See Chapter 7.3).

.11 3! #0 1 + "31

This calibration function performs an internal calibration of the National In-
struments hardware using an internal precision signal source in the hardware.
To activate this calibration, press the “Perform Self-Calibratiattoln. This
calibration process may take several minutes. Refer to the Natiotmat Ins
ments hardware manuals for recommendations regarding use of this function.
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noisel AB Professional - Trial of external Disk. nlp*

File Tools Window About

eneral Info
Clienk Daka
nvironment
H & Setup — NI-4474 Setup
Calibration Sstup I
Analysis Tools
Analysis Results
Generated Reports

]

Quick Tip: This internal calibration in no way removes the need to perform the
acoustical calibration of each channel.



Shows a list of the various Analysis Tools installed in noiseLAB, their version
and file locations. This is a read-only summary. When you click on the indi-
vidual tools, you will see the associated license and license keys.

+ 1 '# '
Shows a listing of all Results that have been created for the project. Tateavi
to the Analysis folder, use the file path from the General Info field.

+ 8 (

Lists all Reports generated by the project. To navigate to a given Report, it
convenient to copy the file path from this window and paste it into Windows
Explorer.

A Final Comment: All the information you enter when setting up and calibrat-
ing noiseLAB automatically follows your measurements to the final report. So

~&Q)

good preparation and careful data entry before the measurements saves you a

lot of time afterwards.

++

After a new Project has been created or an existing has been opened, the Re-
corder tab can be activated.
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Quick Tip: Although it is not recommended, you can start recording without
entering any information in the Project Manager. This means your recording
will not be calibrated unless you have opened a previous project with valid
calibration information.

When the Record button is pressed, Recording will begin and noiseLAB will
prompt you to enter a name for the Recording. This has nothing to do with the
actual filename, so you can use any name that makes sense in relation to your
project. Therefore, although it normally is not wise, duplicate names may be
used. You may rename a Recording after it is completed.

Before you start recording, please ensure that you have enough Free Disk Space
for the recording. See Section 10.1.

Quick Tip: noiseLAB starts the recording immediately, so you have plenty of
time to enter the Recording name.

Recording will include all channels that have been activated iRrthject
Manager “Channel Setup”. You can change this at any time, as long as you are
not in the middle of a Recording.

To display a given Recording Channel, click on the Tabs to the left of the
Graph. Note each Channel is also annotated with the name you gave it in the
Project Manager Hardware Setup.

Quick Tip: CTRL + SPACE starts and stops a Recording.



You can use the Graphs Legends controls to display the dBA, dB Peak, or
Overload plots. Use the Reset button to reset the overload indicators.

Note the Lock symbol on the Recorder tab. This means that all other settings
of noiseLAB on other main tabs are disabled while recording. Since the Re-
cording process has top high priority, it is not possible to perform other actions
in noiseLAB while recording. This is to ensure that no data is lost.

CAUTION: Although the Recording process is designed for high performance
and priority, it is strongly recommended not to run other applications on your
PC while recording.

Note: In the rare case that the Recording process loses data, an error message
will be generated, and you may need to re-start noiseLAB. Under heavy CPU
load, you may notice delays in the update of the Sound Level Recorder Graphs.
This is normal, and does not indicate any loss of data. Very large buffers are
used to ensure reliable data recording.

The status window shows the Elapsed Time, Starting Time, and approximate
amount of free disk space. Disk usage is approximately 1.5 GBytes per hour per
channel.

The X and Y axis settings can be changed by either double-clicking the axis
you wish to change or by selecting Recorder Preferences from the Setup menu.

~&Q)
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The X Axis annotation may be in absolute clock time, or Relative Time, with O
being the beginning time of the Recording. The axis is shown in
hours:minutes:seconds.decimalseconds format. You can set the range of the X
axis from 10 seconds to 240 seconds.

Quick Tip: Hit the key T to toggle between absolute time and relative time.

You can perform a single auto scale by using the “Autoscale Once Now” button
located at the upper right corner of the graph.

Quick Tip: Hit the key A to autoscale the Y axis.

The Y axis scale will only have correct values if you have calibragdhan-
nel. This is done from the Project Manager in the Calibration setup.

++ ) 4

While recording you can place one or more Markers on the Graph to identify
key noise events, such a bird, dogs, etc. Simply click on the graph at the point
of interest, and select the desired Marker or a User-defined name fr@mathe

log box. (Do not worry if the Graph refreshes to display a new plot while
working with the Marker Dialog box. The annotation will be made the correct
place on the graph even if you can't see it).

Instant Marker: Hit the letter | on your keyboard to place a marker at that
precise instant. Hit Shift | to place the same Marker on all Channels.

Quick Tip: You can also place the same Marker on all Channels at the same
time by using SHIFT Mouse Click.

You can customize the Markers using the Tools, Recording Preference Menu.

*4



Marker Text is a maximum of 8 characters.

Note: Markers cannot be created in the Absolute Time Axis mode.

++$% . 7

You can use a Probe to visualize the data using the built-in Oscilloscope, Oc-
tave Analyzer, 1/3 Octave Analyzer, or Spectrum Analyzer. To autobealé t
axis, use the Autoscale button at the upper right hand corner of the Probe
Graph. To manually set X and Y axis scaling, double click on the respective
minimum or maximum values of the axis and enter the desired value. The Os-
cilloscope probe has a Discrete Time Base function for setting the X alxis sca
ing.

&)
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Note that the overall A Weighted and Linear Fast Sound Level are also shown
in the bar graphs to the right of the Probe Graph. Below the bar graphics are
digital displays of the A and Lin values and the difference Lin-A.

The instruments have a low priority compared to the data recording activity.
The blink of the green indicator “Resetting Filters” means that theimsnts
do not operate real time.

Quick Tip: You can use the probes at any time, before, during or after re-
cording.

++ 1, :

Hit the “STOP” button or CTRL+SPACE to stop the Recording. The Recording
is saved with all associated documentation and calibration informationdor la
use. The recording saves the raw time function with full accuracy and resolu-
tion, and may be edited and analyzed at any time in the future.

*4
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The # of the Recording, its name, etc. are shown in the List Box. You may also
Delete or Rename Recordings.



&)

The Editor has two main parts: The upper part is used for viewing, listening to
and editing Recordings, while the lower is a browser for previewing oniligte
to the created Clips.

After recording, it is normally necessary to edit the material, to nzegtspe-

cific Analysis needs. This is easily done in the Editor, where you can brdwse al
recorded material and create “Clips” for the actual Analysis. You meafecup

to 1000 Clips per Project.

When you create a Clip, you do not modify the original Recording, nor do you
create space consuming copies of the original data. Instead, noiseLAB saves
parameters which define the clip position and documentation (Metadata). Fur-
thermore, noiseLAB keeps track of your actions, and you can always track a
Clip to the original Recording, and even extract information on calibration and
the hardware that was used for that particular Recording.

Clips may be Renamed using the “Rename” button.

+ -

To start Editing, select a Recording and Channel. At the top of the scraen, is
narrow overview graph, whicilwaysshows the entire Recording. Just below

is the larger Editor Graph shows the Recording in detail. The values shown are
the A-weighted Fast Sound Level with 125 ms resolution. The maximum value
within each 125 ms period is displayed

*4



Cursors

The thick blue Cursordr{ Cursor andOut Cursor) can be used to select any
part of the Recording. Use the zoom controls to the right of the graph to zoom
in and out. A tip strip will appear on screen when you let the mouse hover
above the zoom buttons.

Quick Tip: To turn the Tip Strips on or off, hit CTRL+P and make the change
in the Miscellaneous tab.

To turn more detailed help on or off for a given function, press CTRL + H.

The Green Cursor is thelay” Cursor , and is positioned at the point currently
being played back. You may also use it as a manual cursor to read the levels of
the sound at a given point in time.

Note that time positions of the In and Out Cursors are shown in the Blue Box.
In addition, the levels values for the Blue and Green Cursors are shown in the
lower right hand corner of the graph.

Note the little arrow button in the lower left hand corner of the graph. This

opens/closes a menu that lets you select the graphs and cursor values you want
shown.

Jumping to Markers

&)
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If during the Recording you created Markers, you can double-click on the
named marker in the Marker List to the left of the Editor Graph, or setect th
Marker and press . The screen will then center the marker on screen
and place the Cursors to show a time range around the marker as set up in the
Editor Preferences:

Quick Tip: If the text of the markers is not visible on the graph, change the Y
Axis full scale value manually or hit Y Axis Auto-Scale button.

+-9% , (
The In and Out Cursors (wide blue Cursors) define the time range of a Clip.

Use the five Zoom buttons to the right of the Graph to zoom in and out. We
suggest that you spend some time familiarizing yourself with their function.
They are quite self-explanatory.

Quick Tip: You may also manually scale the X and Y axes by double clicking
on the Min or Max values of an axis, and keying in a new value.

Press and give the Clip a meaningful name or let it be Autonamed.
You can also create a Clip on all channels at the same time by selectmg “Cl
All Channels”.

The created Clip(s) are shown on the lower part of the screen, and are exported
to the “Analysis” section of noiseLAB.

Autonaming of Clips is set up in the Tools/Editor Preferences menu at the top
of the screen.
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Playback of Clips: When you hit “Play”, noiseLAB will play the section de-
fined enclosed by Blue In and Out Cursors through the PC Sound Card so you
can listen to it. “Start” and “Stop” will start or resume at the positichef

Green Play Marker.

At the end of Playing an entire Recording, the “Play Cursor” will be “parked”
at the end of the selection unless you have chosen “Loop Selection”. When
listening to the Clip set the volume of playback on the Windows Volume Con-
trol.

Overload: Overloaded data is indicated by Red Dots. It is the user responsi-
bility to not include overloaded values in the Analysis. Clipping may also be
indicated if the Peak values have flat tops at the same level:
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Underrange: You should carefully evaluate the background noise level of your
system when creating clips. Signals near the lower range should not be used, or
be corrected for background noise.

Filter Settling: When creating a Clip always includes two seconds of signal
before the desired section you want to analyze. This gives the filtersatim
settle when making the analysis. noiseLAB uses the first two seconds pf a Cli
for filter and RMS detector settling.

Creating Clips of Transient Events: If you are creating a Clip containing a
transient, be sure to include at least 2 seconds of digfaie the desired tran-
sient begins. For all Sound Level Analysis types, noiseLAB ignores data during
the settling time of filters (2 seconds).

Re-naming or Deleting Clips: You may re-name or delete one or more Clips
as desired. The original Recording is not affected.

+0 #

Select the desired Analysis function from the Plugin list. All Clips you made
using the Editor, are available for Analysis and are shown in Clip List in the
left part of the screen:

+0 /' #

Select one or more Clips from the Clip List. To select individual Clips, hold
CTRL down while clicking. To select a range of Clips, SHIFT click to define
beginning and end of range, or SHIFT click/drag/release.

*+
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Quick Tip: Calibrated Clips are shown with a check mark, uncalibrated Clips
with an X.

The processing of data is as shown:

Press and wait for the result table to be shown, and Save with a
meaningful name or Discard Results.

When multiple Clips are analyzed, the resultdachClip as well as théotal
result is shown. The Total for Combined Clips is the result as if all Clips we
analyzed end to end as part of one long “tape recording”. The Duration shown
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is the “Effective Duration” corrected for the 2 second settling time for Sound
Level Analysis.

For Legand LE, the actual analysis time used in the computation is the Clip Du-
ration minus the Settling Time (of 2 seconds) and is shown as the Effective Du-
ration.

+0$ 9:& ! '#

One or two Clips may be selected from the Clip List. Exactly the same process-
ing is performed on both channels. Use CTRL Click to select two clips. Note
that you may enlarge the Graph to full screen, Show the Difference Spectrum,
and assign the Red and Blue Cursors to specific Clips, read the cursor values
and the level difference between them. You can also automatically jump the
cursor the peak value in the spectrum. Enjoy exploring these functions!

The data flow is as follows:

*+
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To correct for background noise (optional), click on the Clip which you have
identified as representative of the background noise. If the background noise in
anyfilter band is equal to or greater than the level of the measured sighal i
corresponding filter, you will receive an error message and the anzdysist

be made. By exporting to Excel, you can still correct individual frequency
bands for background noise.

Minimum Clip Length:

noiseLAB will automatically check if the Clip length is long enough to permit a
valid Analysis with a given filter bandwidth and the corresponding filter re
sponse time. A warning is generated if this criterion is not met and the analysi
cannot be made.

Pass By Measurements

The Pass By function shows you the spectrum at the time of the Maximum Fast
A-Weighted sound level. You may select any type of spectrum. The averaging
time for the Pass By Spectrum is always Fast. The following diadjtestrates

the data flow for the Pass By Spectrum.
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Cursors and Difference Spectrum

Note that you can assign the Red and Blue Cursors to either of the two Graphs,
or to the same Graph.
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At the bottom of the screen under Cursor Tracing are two wide buttons, Cursor
A and Cursor B, which show the names of the selected Clips which have been
analyzed. When you assign tsemeClip to both cursors, you can use the cur-
sors to read the relative values between the two Clips in the “Ditfer@\-B)”
display.

When you assign the two cursorddifierent Clips you can read relative values
between the two graphs in the “Difference (A-B)” display. By swapping the
Clip assignments to the cursors, you can change the sign of the difference.

Check “Show Difference Spectrum” to display the difference betweewthe t
graphs. (If the graph is not refreshed, Un-check and check “Show Difference
Spectrum” again).

Quick Tip: The Peak search buttons are located to the right of the cursor dB
level display.

Saved Results

When you Save your Results, both the Pass By Spectrum (if used) and the spec-
trum defined by the front panel settings are saved. The Background noise spec-
trum is also saved if it has been used. If two spectra are displayed, both are
saved. If the Difference Spectrum is displayed, it is also saved.

+0 22/ . #
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One or two Clips may be selected from the Clip List. Exactly the same process-
ing is performed on both channels.

The data flow is as follows:

Select the desired Frequency Resolution, Averaging Time and Window. None
is recommended for transients, Hanning for most other signals, and Flat Top for
precise tone Analysis.

noiseLAB will warn if the Clip length is not long enough (must be at least the
reciprocal of the selected Frequency Resolution) and the analysis cannot be
made.

Press Run Analysis and wait for the result and “Save” if desired. If two apectr
are computed they will both be saved. If the difference spectrum is shown it
also is saved.

Quick Tip: The Difference Spectrum will only be shown if Cursor A and Cur-
sor B are set to two different Clips. See the previous section under Octave
Analysis for more details on Difference Spectrum and Cursor use.

+1 (

Select the “Report Generation” tab of noiseLAB.



Select the desired “Analysis” and “Stylesheet”. Now click on the “Result
Name”. noiseLAB will show the Report in its Report window.

Note that you may Rename Results as desired. Reports cannot be renamed.

When you press SAVE REPORT, noiseLAB will create the following filegype
which by default are located in your Project Folder/Reports:

.html: For Web Browser use.

xml: XML file which can be read by Word or a Browser or other compatible
applications.

~&Q)
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xsl: Style Sheet, which contains formatting information which can be used by
Word in the Office 2003 Professional Edition.

.txt: Semi-colon separated file for export to Excel.

Jpg: Picture files used as part of the Report are also saved.

+8;(

+8 v (

If you want to view the raw data stored by noiseLAB you can open the .txt file
in the Reports folder with Notepad. Data in this file are semicolon segparate

+8% ;(

From Excel, choose File/Open and Browse to the desired file in the Reports
folder. It must have the .txt extension

You will then get the import wizard:

*4
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Press “Next”:

Set a check mark in the Tab and Semicolon boxes and press “Next”.

Now Click Advanced:



~&Q)

And select a decimal (.) and thousands (,) separator that matchesitigeo$ett
noiseLAB. noiseLAB always uses . for decimal and 24 hour time format.
These are not affected by your Computer Settings.

Click OK and Finish.

Your data will now be properly placed in Excel Rows and Columns and you
can post-process them as desired.

+8 <
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Use the Open command in Word to browse to the desired .html file. You can
now format the document in Word as desired.
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Using Word’'s Open command browse to the desired file in the Reports folder
with the .xml extension.

In the right hand pane, under XML data views, select Browse and find the as-
sociated Stylesheet with the same name as the XML file, but with the XSL ex-
tension.
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When you click Open the document will be formatted with this Stylesheet.

You can now perform additional formatting or editing as desired. For the use of
XSL stylesheets please refer to the documentation for the tools you use.

+8+< 2

Word files can be converted to PDF files using a variety of converters. One
such free converter available on the internet is PDF995. Microsoft also pro-
vides a free PDF converter as a plug-in to Word.
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Double Click on the desired Report with the .html extension to open the Report
in your Computer’s default Internet browser. You can then Save or Edit the
Report with your choice of tools. To see the raw .html code, open the file with
Notepad.

+80 ,

noiseLAB does not have a built-in print function because there is a wide range
of printing and formatting flexibility using external applications such as Word,
Excel, a Web Browser, or a PDF reader.

You can however, print noiseLAB screen shots by hitting ALT PRT Scr, past-
ing the result into Word or Windows Paint (or any other image processing ap-
plication) and printing from there.

You can customize the graph scales, background, and plot colors output from
noiseLAB using the General Preference of noiseLAB (CTRL+P).

~&Q)
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Using these setting, for example, you can and also create graphs that print
nicely in black and white.

+81/ ' 2 .6 i

Click the button in the lower right hand corner of the editor graph to export the
shown graph to Microsoft Paint. Both Recordings and Clip can be exported to
Paint.

Workflow Example: Assume you want a time plot over 5 minutes with 1
minute resolution. Manually set your time axis in the Editor to cover 0 to 1
minute, 1 to 2 minutes . . .. 4 to 5 minutes, and hit the Copy to Paint button for
each of the 5 settings. This copies the 5 different graphs into Paint (one in-
stance is open for each), and at the same time copies five bitmap (.omg) files
the root of the C drive Note: These files should be moved to another location,
since noiseLAB removes this when it is closed down.) From there they can
readily be imported into your Word or HTML report.
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This Chapter describes some technical details regarding meastsemeoise-
LAB.

noiseLAB Classic:

All Analysis in noiseLAB is based on Clips, which you create by editing the
Recording. When you create a Clip, it by definition may create a traasigs
beginning, which can give undesired measurement results.

Therefore noiseLAB provides the following mechanisms to give as accurate
results as possible.

1. Sound Level Analysis:noiseLAB use the first two seconds of the Clip
to permit the weighting filters and the exponential time constants-to se
tle. After two seconds, noiseLAB starts using the output of these.
Minimum Clip length is three seconds. For the calculationg,@nd
LE the actual time used is the Clip Length minus the Settling Time of 2
seconds. (If this settling time for some reason must be changed, please
contact DELTA)

2. 1/N Octave Analysis:Data is first taken from the filters after the filters
have settled. The settling time is automatically computed depending on
the filter bandwidth: For example 1/24 octave filters will have the
longest settling time. For SEL calculations in Octave mode, the Time
used equals the Clip Length.

3. FFT Analysis: noiseLAB does not provide any automatic settling time
since FFT Analysis is generally performing using a Window function
(such as Hanning) which suppresses any transients at the beginning of
the record. For Linear Integration, the Integration time equals the Clip
Length.

noiseLAB Batch Processor:

1. Sound Level Analysis:A half Hanning window applied to the first 500
samples (approximately 10 ms) to reduce transient effects. This only
applies at the beginning of a Clip. For “Train Analysis”, the window is
only applied at the beginning of the first “Car”.

2. 1/N Octave Analysis:The result table shows whether or not the filter
has settled. Only results with “Filter Settled” are valid.
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3. FFT Analysis: As for noiseLAB Classic.

-$/ 1" #

-$ 2/

The strip charts of the Sound Level in noiseLAB have a resolution of 125 ms.
Internally, noiseLAB computes new Fast Sound levels every 1 ms, and then
displays the highest of these values every 125 ms.

-$% =

Legis the equivalent sound level with equal weighting over the entpe The
maximum integration time is equal to the maximum Clip length of 8 hours. Leq
is computed with extremely high resolution and displayed with 0.01 dB resolu-
tion. For the calculations of; and LE the actual time used is the Clip Length
minus the Settling Time of 2 seconds. This is displayed as the “Effective Dura
tion”.

-$ |/
The Max Sound Level and the statistical values are based on the Fast Sound
Level.

Statistical values are based on bin widths of 0.1 dB. Due to advanced interpo-
lation algorithms the actual values may be shown with greater resolution tha
0.1 dB.

-$+ 4 1!

The Peak Level is the highest instantaneous level of the sound waveform. With
a 44.1 kS/s sampling rate, samples which are the basis for the Peak @alue ar
taken at an interval of 24.4 microseconds.

- & #

noiseLAB provides 1/N octave analysis with the minimum and maximum fre-
guencies shown on screen. These cannot be changed by the user.

When you use Linear Time Weighting, the maximum integration time is 8
hours.

The filters conform to the IEC 61620 standard and have the “binary” center fre-
guency spacing.
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For Pass By measurements, the octave spectrum (with Fast time mgighti
frozen at the time when the Maximum A-Weighted Fast Sound Level occurs.
The “Pass-by Timestamp” for this event can be found in the .xml file for the
Report.

-+22 #

noiseLAB Classic provides a frequency resolution from 200 mHz to 50 Hz (1
Hz to 100 Hz in the Batch Processor) which can be set in very small step sizes.
(The range of resolutions depends on which edition of noiseLAB you have pur-
chased.)

If you have worked with a traditional FFT analyzer, you may be used to think-
ing about transform size (typically a “binary” number such as 512, 1024, etc).
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Based on the transform size and the sampling frequency you can then derive the
frequency resolution.

With noiseLAB, this is made much easier. You simply set your desired band-
width, and noiseLAB selects the necessary transform size to give youulhe res
With the modern FFT algorithms used in noiseLAB there are no longer any
constraints on having to use the historical “binary” transform sizes. Thus
noiseLAB uses any transform size necessary to give the desired bandwidth.
And it should be noted that this has a relatively small performance impact
terms of computing times.

With the Window set to “None” there is no overlap, with Hanning overlap is
50% and with Flat Top, overlap is 75%. This ensures that the effective amount
of data included in the analysis always is equal to the Clip length, and #hus th
time can be used directly to compute the accuracy for random signals.

- H

The time to perform an Analysis depends on the Analysis type and the speed of
your computer. As a rough rule of thumb, Analysis tpeechannelis ap-
proximately 10 times shorter than the measuring time. For example, for a one
hour Clip the typical Analysis time will be approximately 6 minutes. It should

be noted, however, that when you use very narrow 1/N octave Analysi8 (1/24
octave) the Analysis time will increase significantly.

noiseLAB automatically exploits the advantages of multi-core processars, a
in many cases they can give performance improvements.

I

Overload is indicated by Red Dots in the Clip Graphs. Overload means that the
maximum digital value of the A/D converter has been activated. Overdoad c
also occur in the analog part of the measuring chain, for example due to ampli-
fier saturation. You can check for this by observing the Peak Sound level in the
Clip graph. If the Peaks have flat tops at the same level, this is a good indica-
tion that clipping may have occurred. It is the user responsibility to remove
overloaded data from measurements.

--% ,

The Strip Charts in the noiseLAB Editor should be used to evaluate the back-
ground noise level. If this noise is electronic noise instead of acoustical noise
that is part of the recording, care should be taken to avoid creating clips and
measurements where this noise could have an adverse effect on the adcuracy o
the measurement. The judicious use of “Background” noise correction can help
increase the linearity of the system.
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CTRL+N New Project

CTRL+O Open Existing Project

CTRL+S Save Current Project

CTRL+Q Close Project (with prompt for Save) and Quit.
CTRL+P Preferences

CTRL+F1 ShowProject Manager Tab Sheet
CTRL+F2 ShowRecorder Tab Sheet
CTRL+F3 ShowEditor Tab Sheet
CTRL+F4 ShowAnalysis Tool Tab Sheet

CTRL+F5 ShowReport Generator Tab Sheet

0%

0% i
CTRL+Space Start/Stop Recording

R ReseOverload Indicators

CTRL+F6 SelecRecording Tab

CTRL+F8 SelecProbe Tab

T Toggle between Relative/Absolute Time X-Axis for All Plots
A AutoscaleY axis for the channel shown

I Set Instant Marker for selected channel

CTRL+I Set Instant Marker for all Channels.

0 /
Tip strips On/off

CTRLH Context Help On/off



X

Y

Jump to First Clip
Full screen Graph On/off (Also F4)
Autoscale X axis (Also “Page Down”)

Autoscale Y axis (Also “Page Up”)

Arrow Left/Right: Move cursor on Graph

F4

F8

F9

F10

F12

Home

Insert

End

CTRLZ

Full screen/half screen

Get File

Car Select (Decrement)

Car Select (Increment)
Re-compute tone values
Find Cursor

Lock Cursor to Critical Band

Analyze

Undo of some, but not all keyboard inputs.

~&Q)
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noiseLAB can import .wav files for subsequent analysis.

1 %)& : < :%:/

WARNING: The .wav format includes over 20 different types of sound
formats, many of which are not suitable for certified sound measurenmss!

For certified (Type 1) sound measurements you must
use sampling frequencies of 44.1 kHz or higher
Use an uncompressed format.
Use 16 bits or more.

Use a format which when imported is converted without distortion
of the input signal.

It is extremely important that you carefully document and test the conver-
sion of the files you import.

An informal way to test the conversion, is to import a signal with a suitable
calibration tone and verify that the frequency and amplitude of the im-
ported signal are correct, and that the frequency spectrum of the ingrted
signal is distortion free.

*+
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The above screen shot shows a spectrum of an acoustical calibrator with
suitably low levels of distortion.

Great care must be taken if you use an external Editor such as Adobe
Audition (Previously CoolEdit) because such tools can save .wav files in
formats and sampling rates that reduce the quality of the signal.

NOTE: When you edit your recordings made by noiseLAB using the
noiseLAB Editor, you are guaranteed to maintain the calibration and in-
tegrity of your measurements.

Following are some formats which willnot be imported correctly by noise-
LAB:

16.8 bit Floating
24 bit Packed Integer 20 bit Type 1

32 bit 24.0 float (Type 1, 24 bit)

1 .$%.(

In theFile menu, navigate tWltilities and selectmport Wav.

Press the “Find Wav File to Import”
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and use the Browse (folder) button to navigate into the selected folder:

and press “Current Folder” to show the files you can import.

Now select one or more .wav files to import and hit “Add to List".

&()
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NOTE: All wave files must have the same sampling frequency.

Next hit the “Start Conversion” button to import all the files in the list.

1 '7 ( 1

This utility can be used to apply calibration to your imported files and can also
be used to calibrate Recordings made by noiseLAB where you have not cali-
brated them before making the measurements (See 4.3.5.6).

Next go therile menu,Utilities and select th&dd Calibration.
1 "7 P :

When you select one Recording, the Calibration information will be shown in
the right pane.

For each Recording: Select the Channel Number and enter the Pregain and
Sensitivity, and “Apply Calibration” to save the value.

NOTE: The Pregain is the physical gain you have applied relative to the gain
setting of your external equipment when you calibrated.

*+



For example: If you first calibrated at 94 dB, and then increased the gain by 10
dB, the Pregain should be entered as 10 dB. If, on the other hand, you de-
creased the gain by 20 dB, you must enter a value of -20 dB.

CAUTION: Be very careful that you properly understand the concept of Pre-
gain, it is very easy to get the + and — signs mixed up. Here are two examples:

Example 1: You calibrate your external sound level meter to 94 dB using a full
scale setting of the Sound Level Meter of 110 dB. Since you will be measuring
relatively low noise levels, you increase your gain after calibratirggetiing

the full scale to 70 dB, which is a Pregain of 110-70=40 dB. So you must key
in a Pregain of 40 dB.

Example 2: You calibrate your harddisk recorder in the full scale volt&ge se
ting of 1 V. Since you will be recording high level signals, you change the in-
put full scale voltage setting of the recorder to 10 V. This is 20 dB less sensi
tive, so your Pregain is -20 dB.

1% K "7

If you have a .wav file that contains a calibration tone, you can use noiseLAB
to determine this calibration information:

1. Import the .wav file into noiseLAB
2. Create a Clip of the calibration tone using the noiseLAB Editor.
3. Go to Post Calibration and select the Clip you just created.

4. Copy the Sensitivity computed in the Post Calibration. Paste
this value into the Utility: Calibrate wave value to calibrate
other .wav files which were recorded with the same settings.

1 1 7 ) 1 (I ’
If all Recordings have the same calibration factor for the given channel, you
may add the calibration to them all in one operation.
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Select one or more of the Recordings. Note that the current calibratiog)(if a
is shown in the pane to the right.

For each channel, enter the Pregain and Sensitivity Factor and “Applya=alibr
tion”.

If your recording has more than one channel, you must repeat the above for
each Channel.

CAUTION: Great care must be taken when working with wave files. Itis
your responsibility to make sure that

Proper sampling frequencies and A /D converter resolution is used.
noiseLAB supports sampling frequencies of 44.1 kHz, 48 kHz, 50 kHz,
and 51.2 kHz.

Data resolution must be at least 16 bits, and must not be compressed.

It is your responsibility to certify part of the measurement chain that in-
cludes .wav file import.

Please feel free to contact DELTA if you have any questions about thbilsuit
ity of your .wav format for Type 1 noise measurements..

1+ ,# ' r

You may export signals from noiseLAB to .wav files. This includes signals
recorded by noiseLAB or signals imported into noiseLAB.
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You can select one Clip at a time. The signal is always re-sampled to 44.1 kHz,
even if it was recorded at another sampling frequency.

You may apply a Conversion Gain, to make low-level signals easier to hear.
This is particularly useful if you have made 24 bit recordings of low level sig
nals.

CAUTION: Applying a Conversion Gain may result in overload or clip-
ping of the signal. It is your responsibility to verify whether the signais
overloaded or not.

Exported signals are NOT calibrated.

Exported .wav files may be played using Windows Media Player (or other
Player programs).

*4



&()
o "l

8 % #:

Install the Batch Processor as described in Chapter 13. The Batch Processor
works on “Clips” created by noiseLAB (Classic), and does not require the in-
stallation of data acquisition hardware.

It is recommended to close noiseLAB Classic before opening the Batch-Proces
sor. Conflicts may occur if attempting to access the same files sarthe

time. If you do use the two at the same time, make sure that only one is active,
for example recording/playing back signals, or processing data.

WARNING: If you edit or calibrate signals in noiseLAB Classic, these
changes will first be “picked up” by the Batch Processor, after a new “Ge
File” operation.

Launch the Batch Processor from the Windows Task Bar or a shortcut on your
desktop.

The Batch Processor will ask you to select a noiseLAB project File hdddet
browser in the pop-up window to navigate to a file with the .nlp extension.
Typically these are found in the noiseLAB Projects folder.
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Select your Analysis function(s) in the upper section, and select the Glips y
want to analyse in the clip list in the lower part of the screen, and4meass
lyze.

8% # [’

Set-up Control: Switches between three major modes:

1. Set-up: For Selecting the Analysis types, and which Clips to
Analyze

2. Result: For displaying analysis results in graphical or table
form, and exporting these.

3. Summary: For Displaying a summary of Tone Analysis Results
(is blank for other Measurements).

&)
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Weighting: Choice of Linear, A, B, or C. The selected filter applieélto
analysis types.

Sound Level:The selected time constant applies to sound level measurements
and the Statistical analysis. Additional Sound Level related functionsdincl
ing Ln can be selected on the Advanced Tab.

To optimize performance (speed and memory), select only the functions neces-
sary. This is especially import for Short Term SL which is very memory in-
tensive.

Octave: Select 1/1, 1/3 up to 1/24 octave analysis. The associated frequency
range should be set as high as possible to avoid the long settling times associ-
ated with low frequency octave filter$he infrasound A and low frequency

G Weighting: These will automatically be computed if all of the following

three conditions are present:

Weighting set toLinear.
1/3 octave
4 Hz to 20 kHzor 1 Hz to 20 kHzfrequency range.

They are computed by applying weighting factors to individual
third octave bands.
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FFT: Select Window (most often Hanning) and Delta f (Line Spgcitighe
actual line spacing of the analysis is different than what you set, thizewi
shown when the analysis is completed.

Tone Analysis:The Slope Criterion is normally set to 1 dB. Set to higher val-
ues for less sensitivity to noise in the FFT spectra. A Frequency Linen§paci

of 3 Hz is recommended, and you should analyze at least 30 to 60 seconds long
clips. All Tone Analysis must be made with the Hanning weighting.

You can also perform Tone Analysis on imported FFT Spectra. See the Ad-
vanced tab for details.

To make a new Tone Analysis with changed tone parameters (see Advanced
tab), press the little button to the right of Blepefield.

CAUTION: Do not attempt tone analysis on non-tone spectra or very short
term spectra. These spectra may have hundreds of meaningless peaks and may
result in extremely long computing times/memory overflow.

Train Analysis: A “Train” consists of a number of equal length “Train Cars”.
Set the Car length in seconds. Each analysis selected is performed on each
“Train Car” and for the combination of all “Train Cars”.

If the Clip Duration is longer than the sum of all the Cars, the remainingfpart
the Clip is not analyzed. For example, a 32 second Clip which is analyzed with
5 second long Cars, will have a leftover of 32 — (5x6)= 2 seconds which will
not be analyzed.

8 /' (

From the lower part of the screen select one or more files on which you want to
perform batch analysis. User CTRL Click to select individual clips, an&BHI
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Click to define the start and end of a range of Clips (as is normal in Windows).
PressAnalyze.

8+ '#
When you presAnalyze,the display automatically switches froBet-upto
Result. (To select a new set of Clips, you must switch backetbup).

CAUTION: Do not operate the front panel during analysis, because this will
result in an inconsistent settings. The Analyze Button will blink if you do not
have a set of consistent settings, or need to make a new analysis.

A status line at the top of the window will indicate the progress of the &alys

You may abort the analysis (except Tone Analysis) usintiebutton.
Data shown on the screen after ussigp may be incomplete or inconsistent.
Do not use these results!

Note: Every time you pres8nalyze,the selected analysis functions are per-
formed on the original recorded waveforms. Since this may take considerable
amount of time, it is a good idea to carefully choose which analysis types you
wish to perform.

At the end of the analysis, the Analysis button will be green again, and ill sto
blinking. You may now view your analysis results.

All Analysis is non-destructive: Your original waveform recordings are not
affected. This means you can come back to the same noiseLAB Projects
months or years later, and perform new analyses on the same original re-
cordings.

CAUTION: Always make back-up copies of your entire noiseLAB project(s).
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All the following sound level related measurements are shown on the graph
with a time resolution of 125 ms. The results are also shown in the table below
the graph.

Max SL: Is the normal Sound Levelith the chosen time constant
shown in 125 ms increments. The displayed value is the maximum
sound level in each of these increments and corresponds to the results
you would see on a sound level meter display or plotted on a level re-
corder with a given time constaiiable Value/Total Value The

Maximum sound level over the entire clip/car.

Min SL: The minimum sound lev&lith the chosen time constaiiia-
ble Value/Total Value The lowest sound level over the entire clip/car.

Peak The highest peak value in 125 ms increments. Peak is the high-
est positive or negative value of the instantaneous time signal (at the
sampling rate chosen). The equivalent time constant is approximately
20 microseconds (depending on your sampling frequemajple
Value/Total Value: The highest peak sound level over the entire
clip/car.

Impulse: Sound level detected using the Impulse Time constaie
Value/Total Value: The Maximum Impulse sound level over the entire
clip/car.

3s Takt max/5 s Takt max: The highest Fast sound level in 3 or 5
second intervalstable Value/Total Value The Maximum Fast sound
level of all blocks within the entire clip/caMote: If the Clip duration is
not an integer multiple of the Takt duration, the “leftover” will not be
analyzed.

The following is shown with a time axis resolution of approximately 2 ms. (the
exact resolution depends on the sampling frequency of the digitizer user)

Short Time: Useful for analyzing transients or rapidly varying signals.
Should be used in conjunction with the Custom Time conslabte
Value/Total Value: The Maximum sound level over the entire clip/car.

?$/

The values of L1, L5, L10, L50, L90, L95, and L99 are shown graphically as
well as in the results table. These values are computed with thteddiene
constant.
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The 1/N octave spectrum that has been computed is shown in the graph, and the
numeric values are shown in the table below the graph.
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Note: If you change the Octave Bandwidth or Frequency Range, a new analysis
must be made. The blinking Analyze button will remind you of this.

Note: In the above example, The G (Infra), A (LF) and Lin values are not com-
puted. Note the advisory message on the screen above the table showing condi-
tions that must be set for these analyses to be computed.

WARNING: If the “Filter Settled” indicated is not green or the “Filter Settled”
status in the octave table is not TRUE, then all 1/N Octave relat@sunee

ments for that Clip or Car are invalid and you must discard them. This includes
G (Infra), A (LF) and Lin values.

24 @22 # A

The results are shown in the graph, and a summary of spectrum analysis pa-
rameters is shown in the table below the graph. The Number of Spectra is use-
ful in computing the “BT product” which is related to the accuracy of the
measurement for random noise. This number always assumes 50% overlap ir-
respective of the actual overlap used, since an overlap factor great&0gb

does not significantly improve accuracy.

?- #

noiseLAB Batch Processor performs automatic tone analysis accordi&g to |
1996-2 Annex 3. The standard defines the methods for making the analysis, but
also requires that the user evaluates the results of the calculatisghnaceks-
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sary makes corrections. The Batch Processor supports both automatic and
manual tone calculation (Professional Version Only.

2. #(

The Batch Processor’s default settings are in conformance with the recemm
dations of the standard.

Frequency Line Spacing: 3 Hz

Weighting Window: Hanning, giving an effective bandwidth of 4.5 Hz
Frequency weighting: A

Regression Range: (0.75 dB) (On the Advanced Tab)

In addition to the parameters in the standard, you can restrict the frequency
range over which you wish to seek for tones (Lower and Upper Frequency un-
der Tone Parameters on the Advanced Tab).

? - $ ) < 4 I} I @ y A
The results are shown in a graph with a table of results beneath

The graph is shown with the Frequency Spectrum and different colors to indi-
cate the various bands in the spectrum. To see the entire spectrum press the
little green autoscale button at the top of the left axis (Shortcut is Y &aipe
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Up key). Now scale the X Axis by hitting the little green button at the sgle
of the X axis (Short cut X or Page Down key).

To see the meaning of the different colors, press the little button in the upper
right corner just outside the graph. .

The meaning of the various terms and colors is defined in ISO 1996-2.
The Black Square Box is the Critical Band indicator (CB Indicator)
The Red lines indicate the part of the spectra identified as a Tone.
Green indicates a Noise Break (a tone candidate)
Blue is non-tonal noise.
The black line is the actual Spectrum.
You may navigate through the data by using
“Clip Select” (at the bottom of the screen)
By selecting the desired Critical Band.
By selecting the Car if Train analysis is enabled.

By clicking in the Table (Tone analysis overview) allowing you to simul-
taneously select any relevant combination of Clip/Car/Critical Band.
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In the above example, the Slope Criteria is too sensitive, resulting in too many
green “Noise Breaks”. Change the Slope to 2 dB, hit the little Re-caltuitte
ton (Shortcut F12) next to the Slope, and the tone analysis is re-computing
based on the FFT spectra already calculated. This saves significaucbtin-

pared to completely re-computing all FFT spectra based on the original wave
forms (Clips). You may also Export the Spectra to Excel to save time for future
tone calculations by re-importing the stored spectra.

CAUTION: Changing any other buttons (than Slope) in the Analysis group
will invalidate your result, and mean that you need to perform a new Analysis.
The blinking buttons will call your attention to the need to re-compute.

In general, if you have no blinking buttons, then the shown data and the corre-
sponding front panel setting is complete and consistent.

Notice how the spurious green “Noise Break” now have been removed.

Now Select “Advanced” below the Tone Analysis Overview table, so see some
advanced Tone parameters used as the basis for the calculation (for ddvance
applications).

Cursor: Grab the Black vertical cursor and drag it across the screen. Note
how the corresponding dB level and Frequency are read out in the fields just
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above the graph. Can't find the cursor? Simply press the Find Cursor button
(shortcut Home key) and the cursor will be placed in the middle of the screen.

You can move the cursor by dragging it with your mouse or by using the Left
Arrow and Right Arrow keys on your keyboard or by entering a numeric value
in the Cursor field.

Centering Cursor on Screen: (“Elastic” X Axis): Place the cursor on thefline
interest, for example a spectrum peak. Grab the “Expand/Contract X-Axis”
scroll bar below theight side of the graph, and the graph will center on the
Cursor position, and you can now expand and contract the graph. The scroll
bar to thdeft under the graph, can be used to offset the X axis when expanded.

2.

Change the “First Critical Band” Selector just above the tone list HaCvti-

cal Bands”. You can now use the “Critical Band” Selector at the bottom of
the screen to step through the bands, or you can Click in the Tone Analysis
Overview Table.

Note: The position of the darkened selection in the Table does not change when
you change Clips, Critical Bands, or Cars using their individual controls.
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Note that as you step through the Critical Bands, the Black CB Indicatdr “box
on the Graph will also change.

When stepping through spectra with wide spacing between critical bands, you
may wish to select the “Lock Cursor to CB” function.

~&Q)
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The ISO standard provides for manual determination of Lpn, the perceived
noise level in a critical band.

Set Tone Edit to “Manual”, and set the O (Offset) and S (Slope) Slidersito yo
best “eyeball” curve fit to the noise floorNdte: You can change with width

of the “Wings” of the Critical Bands in the “Regression Range” field of the
Advanced sheet. )The updated Tone values will be shown in the lower right
corner of the screen. Press the “Save” button in the Tone Edit cluster, to save
the new values. The new values will be identified as MANUAL in the
“Method” column in the tone table above, the list will be re-sorted in ddscen
ing order of Lpn for each Critical Band. This means the most annoying tones
always are in the first Critical Band.

To re-compute the Automatic value, select the CB which has been computed
Manually, Set “Tone Edit” to Auto, and hit “Save”. The tone list will be re-
sorted again.

20 (# (4

20 (

Plot Color: For Level Recorder-like plots of Sound Level, you may select the
background color by right clicking in the upper left corner of the graph. (Only
valid for Sound Level)

~&Q)
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X Axis time scale You may set the X axis to either show the Relative Time
(referenced to the start of the Clip) or the Absolute Time (actual recdmiag
and date) by right clicking on the X axis. (Only Valid for Sound Level)

X Axis Autoscale: To autoscale the X axis once, click the small green rectan-
gle in the lower right hand corner of the graph. You may also use the following
keyboard shortcuts: X or “Page Down”.

X Axis Range: Double click on the beginning or ending value of the X scale
and enter the desired value.

Y Axis Autoscale: To autoscale the Y axis once, click the small green rectan-
gle in the upper left hand corner of the graph. You may also use the following
keyboard shortcuts: Y or “Page Up”.

Y axis Range: Right click on the Y axis to select the dynamic range of the
display relative to the Maximum Y value. You may also freely select therupp
and lower values of the range by clicking on and entering the upper and lower
values directly on the Y axis.
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Full Screen Graphs:To Toggle between Full Screen/Half screen plots hit F, or
use the little rectangle to the left of the Y axis autoscale button.

?20$%

Find Cursor: Hit the “Home Key” or the little button to the right of the dB
value in the cursor display region. Useful for finding a cursor outside the graph
area.

Cursor Move: Use the right or left arrow key, or grab the cursor with the
mouse and move it.

Center Graph at Cursor: Set the cursor at the point of interest, and grab the
Expand/Contract X-axis slider (the right slider under the graph):

&()
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Moving Zoomed Graph: Use the left slider under the graph to move the ex-
panded graph back and forth. You can always unzoom by hitting Autoscale X
(shortcut X)

CAUTION: High resolution plots may contain more points than can be shown
on a digital display. Therefore, the cursor values may be incorrect if the dis-
play is not zoomed to show individual measured values.

21/, ;o
A table of results is shown below all graphs except the Spectrum.

To exportthe currently displayed results in the table below the gtaaxcel,
hit the “To Excel” button.

When the Spectrum is shown, a large table of all Spectrum values (not shown
in table form on the screen, only as graph), is exported to Excel.

Advanced Reporting capabilities:

FFT Spectrum: Row and Columns will automatically be transposed due to the
restrictions on the maximum number of rows in Excel.

Combined Results: When you select a given Graph type on the Analysis tab,
only that analysis type will be saved to Excel. However, on the Report Tab,
you may select additional results to export to a single Excel file. In therscr
shot above, both Tone, Octave and Sound Level and Statistics are selected.
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(Note, however, the FFT Spectrum may not be combined with other types of
analysis). These results will be shown in separate groups in the Excel spread-
sheet. If you want all result types on the same line for each Clip, seleédlthe *
Results per Clip” checkbox.

NOTE: For 1/24 Octave analysis, the width (255 columns) of Excel spread-
sheets (through Excel 2003) will be exceeded.

NOTE: You must first have displayed each analysis result type, before it can
be exported to Excel.

Project Attributes: When this is checked, a separate Excel file with the pro-
ject attributes is generated. The file name that you give will be ajppenwdh
“ProjAttr”.

28/, (
Export of single graphs:

To export a .jpg file of theurrently displayed graph, hit the “Graph” button.

On the Report Tab, you may select whether the graph should be Portrait (nar-
row), or Landscape (wide). In addition, you may make the graph half screen or
full screen by hitting F while displaying the graph.

Note that the Exported Graphs have additional X axis annotation identifying the
Clips and recording conditions from which they originate and the file naming
also includes this information.

Export of Multiple Graphs (Train Analysis):

When you have performed Train Analysis, the graphs of all “Cars” for a se-
lected Clip with thecurrently selected analysis functiane exported when you
hit the “Graph” button.

For example, if you have a 150 s long Clip and want a level recording of this
clip broken into five 30 s long charts, simply set the Train Analysis “On”, set
the Car Duration to 30 s, and “Analyze”. The hit the “Graph” button to export
the five charts to file.
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Note the extended annotation at the bottom of each graph. You may also use
the Windows Preview function to rapidly view the saved files.

&()
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The output of multiple graphs with Train Analysis applies to all analysis func-
tions.

22%.( I %

The Batch Processor normally imports noiseLAB projects (nlp files) which
gives access to the “raw” recorded waveforms, and permits a wide range of
analysis functions on these.

In addition, the Batch Processor can also import one or more FFT spectra for
subsequent tone analysis.

&()
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Select the type of file to Import, and return to the Analysis sheet, and hit “Ge
File”, to import the correct file type.

CAUTION : The Batch Processor has little or no error checking on the various
imported file types, so please verify that you are using the correct formdat, a
that the result corresponds to the imported file.

Select one or more Clips to Analyze, and hit the Analyze button to perform the
Tone Analysis.

NOTE: All spectra are assumed to be in decibels.

27 22 /(

Imports FFT Spectra created by Batch ProcessotUp to 250 spectra may be
imported (depending on memory size of your PC). This limit is higher if Excel
2007 is used.

?2?2% ;" T

Each Tab Separated column contains a spectrum with frequenciesndiagce
order.

You must enter both the starting frequency fO and the line spacing dF.

&()
$/ #

*4



&()

?7? T2 @ ( A

This is a text file with N number of comma-separated spectral valueador e
frequency, starting at the frequency you enter as fO (in Hz). Each line of fre-
guencies is tab separated. You must enter both the starting frequency fO and the
line spacing dF.

NOTE: Be sure to enter the line spacing dF with high accuracy to ensure accu-
racy indication of the frequency of lines at the high end of the frequency spec-
trum.

22+ )2

This is an internal DELTA format.

*4



&()
$$ #

(6

In this chapter we will describe certain useful aspects of noiseLAB fadhe
vanced user.

" 4 ) ) )

The table below shows hard disk usage in GBytes for the sampling frequency
as a function of the number of channels included in the Recording. The calcula-
tions are made for a one hour Recording.

Sampling | 1 Channel | 2 Channels| 4 Channels| 8 Channels
Rate

44.1 kS/s 1.3GB 2.6 GB 5.1 GB 10.2 GB

51.2 kS/s 1,5GB 3.0GB 5.9 GB 11.9GB

Approximate disk space use per hour of data Recording in GBytes where 1
G=1x10.

noiseLAB has an upper limit of 8 hours total recording and will automatically
stop at this limit. Thus the maximum disk space usage for one 8-channel 4-
hour recording is 96 GBytes.

$ 5 2°

Note: Only files in the Report and Analysis Folders should be opened.

WARNING: All other files associated with noiseLAB must not be edid,
renamed, or moved. This can result in product crash, errors, or unpre-
dictable results. Manipulating these files in any way also invalidatesié
certification of noiseLAB to make measurements to applicable standasd

All data Analysis, Reports and SoundData are placed in a separate folder for
each project inside the Projects folder. In addition, if you use digital photo-
graphs as part of the Project, you should also place this folder in the Project
Folder. The .nlp folder is the noiseLAB Project definition file, and contains all
project information and must not edited or manipulated in any way. The only
time you explicitly see this file is when you Open an existing project from
within noiseLAB.
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The Analysis folder contains data in a less use-friendly form than the Report
folder. Therefore it is recommended using the contents of the Reports folder.

Inside the Analysis folder, for each Analysis type, you will find time staimpe

.txt files which have all the raw data of the Analysis, including for ex-
ample, a tabular form of an FFT Analysis. For FFT spectra with more
than 10000 lines, the results are formatted in multiple columns to over-
come the limitations on the maximum number of rows in Excel. For
each Result you save, there is created one .txt file containing the
Analysis information in semicolon delimited form for export to Excel.
This file name and the associated .xml and .jpg file names have a time-
stamp in Day-Month-Year-Hr-Min-Sec format.

.Jpg files of screen shots of Analysis results

xml file of results.

$$ ( 2°

Report Files are the most convenient way of exporting your data.
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CAUTION: Before you start modifying the contents of the Report Files, we
strongly recommend that you make a copy of the emtirginal Report folder
and place it at another disk location. That way you can always restore the
original files by moving the Report folder back to its exact original lonati

Quick Tip: When working with Report files, you must keep them in their
original path locations, because these paths are encoded in the various repor
files.

File Types: The first part of the file name is the Report name. The following
types of files are included for each report.

Jpg files of each graph in the report plus jpg files of the header and footer lo-
gos in the report.

xml files for opening in Word using thesl stylesheet.

.html files for opening directly in World or Internet Explorer.
.txt files with semi-colon delimited text for export to Excel.
Customizing Reports

For example, if you want to replace the header logo of the report with the Icy
Bridge logo, you should place the Icy Bridge .jpg file in the Reports folder.

Now open the .html file using Notepad and replace the “header_logo” with “Icy
Bridge” and save the file.
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Now when you double click the .html file, the new logo will be displayed:

We have given this as just one example of how you can work with the Report
files. If you have experience in HTML, XML and XSL, you will be able to
make more advanced reports.

Reports created in noiseLAB currently use the Complete Report Stylesheet
making it easier to edit the report simply by deleting unwanted sections.

$ / 2'

This folder contains three files for each Recording. DELTA does not document
the encoding or formatting of these files. Editing or modifying these filks w
result in erroneous results in noiseLAB or crash noiseLAB. Note that filgs ma
be very large, up to about 600 Mbytes, and this is normal.

~&Q)
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The noiseLAB Project file contains human readable form of the noiseLAB pro-
ject definition.

WARNING: This is a very complex file structure and DELTA strongly rec-
ommends that you do not edit this file. DELTA does not provide support or
documentation for using this file. Editing this file will corrupt your Project an
invalidate noiseLAB’s certification.

$- 2'
If you use digital photographs to which you link from the Project Manager En-

vironment sheet you should create a separate Photos folder in each Project
Folder.

Important Note: The files in the Project folder may not be deleted, renamed or
modified in any way — This will result in erratic and/or erroneous behavior
from noiseLAB. If you for some reason wish to explore these files, you should
first copy them to a new location outside the project folder, and then modify
them from there.

$0 ,

At the root of the noiseLAB install path (Typically the C drive) you will find a
noiselab.txt file. This file logs status and errors from noiseLAB. .

*4



&)

)!, 5 2

If you make Recordings using noiseLAB in the field on one computer and need
to transfer these to another computer, it is important to be aware of the File
Path Names considerations:

The file path names on the two different computers must be identical.
Please ensure that this is possible before making Recordings that you
plan to move to another machine later. This includes the Root of the
folders, i.e. the disk drive name!

Normally, noiseLAB is installed on the C drive in the Program Files
Folder. If your C drive does not have enough space to hold a Project
that you are about to create, make sure that you create the Project on
another disk drive with sufficient space. This is done when you Create
New Project (CTRL+N). See Section 10.4.

Operating systems in two different languages on the two machines: For
example the Program Files folder is named “Programmer” in Danish
Windows. You can still move files between different machines with
different language operating systems if you create an identical set of
folders and path names on both machines.

For example, if your field machine has a Danish operating system with noise
LAB installed under Programmer:

C:\Programmer\noiseLAB\Projects

and you want to move your projects to an office machine with an English oper-
ating system, you must then create a “Programmer” file on the Englidtimea

at the same location and place all Project folders in it with the path shown
above.

If you need to move a project file from one computer to another computer, the
Project Filemust have exactly the same absolute gat Theentire contents
of the Project File must be moved to ensure consistent results.

Projects can also be movphysically between computers using external disk
drives but you must ensure that the disk drive has the same Drive letter when it
is moved from one computer to another.

Project files that are moved and do not use the same path will not be able to
generate Complete Reports.

+ L4

noiseLAB can be used with high-speed external disk drives. To ensure ade-
quate performance, DELTA recommends use of a Firewire (IEEE-1394) drive
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which typically is faster than a USB-2 drive. Drives should be NTFS format-
ted.

When you create a new Project, first create a Projects folder on theadxter
drive. Then from noiseLAB, Create a new project, and open the Projects folder
on the External Drive.

Now press Select Cur Dir and you will get the following prompt into which you
enter the Project Name:

CAUTION: Windows automatically gives external drives the first available
letter. This can be sometimes overridden, but if your office machinetisfar
corporate network, this may not be possible. Please contact your network ad-
ministrator for more information regarding this.

- I, 9

noiseLAB only supports one sampling rate for each Project. Sampling rates
cannot be different on different channels, and sampling rates cannot be changed
in the middle of a Project.
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Sound cards are only supported with sampling rates of 44.1 kS/s with 16 bit
resolution which is the resolution supported natively by the sound card drivers
in Windows XP.

SPDIF inputs: The sampling rate must always be set to 44.1 kS/s and the reso-
lution is always 16 bits.

National Instruments PCI-4472 and PCI-4474 are supported with sampling
rates of 22.05 kS/s, 44.1 kS/s, 48.0 kS/s, 50.0 kS/s, 51.2 kS/ and have full 24-
bit support in noiseLAB. The USB-9923 is supported with a sampling rate of
50 kS/s.
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See section 4.6.2 for details of how the Pass By measurement function works.

$ (., !

When comparing two noise events, you can either use the SEL (Sound Equiva-
lent Level) or the Maximum value, often using the Fast Time Constant.

$ @A 2 [ U

Create two clips of the events that you want to prepare.

Be careful to choose whether to want the results to be A-Weighted or not.
Choose LE and Statistics.

Select both clips and hit
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You now have the LE (SEL) values of the two clips, i.e. the values normalized
to one second.

Also computed are the Max A Weighted values (Fast Time Weighting).

Quick Tip: For Sound Level Analysis you can perform these measurements on
a large number of clips at the same time. Use CTRL CLICK to selectdie i
vidual Clips.

$$ @A ,9& !/

Select the two desired clips you want to compare. A maximum of two Clips is
permitted for Spectrum Analysis. Set the type of Octave Analysis you want
select “Linear” Time Weighting, and Run the Analysis.

~&Q)
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In the lower left corner of the display, set Display Spectrum to SEL, and
Enlarge Graph. The displayed graphs are the third octave spectra nednaliz
1 second duration.

~&Q)
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To compute the Maximum Fast Spectrum, simply select that function and Ru
Analysis again.

N
Assume you have a series of measurements of a machine that have te be aver

aged. Simply create the number of Clips that you desire, and run the Sound
Level Analysis on all the Clips at the same time.
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Table 3 in the Report, “Summary of results” shows the Averagefbiall the
Clips.
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To detect pure tones, perform an FFT analysis of the same Clip twice, with a
factor 10 different resolution.

In the example, the resolution is 10 Hz and the Peak at 1320 Hz is 67.03 dB.

If this truly is a pure tone, then the level of the peak will be the same with 1 Hz
resolution.

But instead we see that the spectrum has two peaks, one on each side of the
1320 Hz.

A more advanced method is the use the Tone Analysis in the Batch Processor.
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noiseLAB can be used for a manual approximation of Reverberation Times
greater than 2 seconds of the A weighted sound. In the following example, the
In and Out Cursors are set with a 1 second difference, and the level drop from
79.7 dBA to 50.5 dBA is 29.2 dB. This can then be extrapolated to give the
time for a 60 dB drop which is about 2 seconds. Note that since the decay rate
of the Fast detector is 34 dB/second, then this technique can only be used if the
decay time is greater than 2 seconds!



-$
Use the Short Term Sound Level (with Averaging times down to 2 ms) in the
Batch Processor to evaluate much shorter Reverbation times.

Use the Editor function to create the desired Clip of the sound level, and set th
X and Y Scales as desired. You can also use the Color Settings in General

Preferences to Create the Desired Grid Line for Major and Minor X and Y axes.

Copy the Screen Shot to Windows Clipboard using ALT Prt Scr, and paste into
your desired application. Alternately, Press the Copy to Paint Button, and fol-
low the procedure in Section 4.8.7.

0%

Perform at “Train Analysis” of Sound Level with the desired time constant,
and with the “Car Length” set to the desired length of each piece of the Strip
Chart you wish to plot (See section 9.8 for more details)

Note that since you have set the Car Duration to 30 seconds you can get 5 30
seconds detail strip charts simply by push the “Graph” button in the upper right
hand corner. Five annotated .jpg files of the Sound Level in 30 second inter-
vals will automatically be generated and saved to disk.

1/ %'
Record the sound in the transmitting and the receiving rooms.
Perform a 1/1 or 1/3 octave analysis of both Clips at the same time, and save

the Result. When you create a Report based on the Result, the difference spe
trum will also be included.

&(
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In your Clip(s) manually find the highest levels using the Play Cursor, note
their values, and take the average of them.

? *< [,

If you normally record the A-weighted signals on a tape or DAT recorder, you
must exercise care when analyzing these in noiseLAB.

The strip charts showing the sound level in the noiseLAB Recorder and
Editor are always A-weighted. Therefore the displayed signal will be
double A-weighted. The levels shown will most likely be too low.

However, you can still make correct analyses in noiseLAB if you set
the Weighting Filter under General Settings of Analysis to Linear. Then
all you measurements will be A weighted, also FFT and Octave Spec-
tra.

: , ' 1") 6 ) :
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A common configuration uses an external Sound Level Meter whose AC output
is connected to the input of the Digitizer used with noiseLAB. However, the
Sound Level Meter (SLM) most often has an attenuator or range switch with
which the gain and hence the level of the signal on the AC Output can be
changed. Itis extremely important that this information is keyed into noise-
LAB to ensure calibration integrity.

Obviously, there is no automatic communication of the range setting of the
sound level meter to noiseLAB. Therefore, this relies on care on behalf of the
operator.

1. Setthe Sound Level Meter in a range that is optimal for acoustic calibration
and connect the AC output of the Sound Level Meter to the Digitizer used
with noiseLAB.

2. Select the Pre-Calibration page in noiseLAB and key in the relevant infor-
mation. Set the PreGain to 0 dB. This range setting of the Sound Level Me-
ter will then be associated with O dB pre-gain.

3. Apply the calibration tone to the sound level meter and press Save when
you have completed the process.

4. Note the Sensitivity in the Calibration Summary. This sensitivitylisl va
for the calibration tone at the given gain setting of the Sound Level Meter.

5. All subsequent Recordings for this channel will be correctly calibrated pro-
vided that you do not change the range setting of the Sound Level Meter.

6. If you decide to change the Range setting of the Sound Level Meter, for
example to measure very low level background noise, you must make the
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following entries in theManual Calibration mode every time you change
the external gain, arfaefore you start the Recording:

a) Note the Sensitivity from the Calibration Summary and enter it in the
Sensitivity field of the Manual Calibration Page. (You can Copy and
Paste)

b) Note the original range setting of the Sound Level Meter in which the
original calibration was made. Also note the new range to determine the
Gain change. For example if you made the acoustical calibration in the
120 dB range, and then changed the sound level meter to the 80 dB
range, then the Pre-Gain is 120-80=40 dB. Enter 40 dB in the pre-gain
field. As another example, if the SLM had been changed from the 120
to 140 dB range, then the Pre-Gain would be -20 dB.

c) All subsequent Recordings for this channel will then be correctly cali-
brated. Repeat step 6b if you change the external gain again.

On the Manual Calibration sheet, it is important to only change the External
Gain setting and not change the Sensitivity, which is your link back to the
original acoustical calibration of the channel.

noiseLAB has an internal database which tracks all the calibrationehang
Therefore, when you make the final Report you can clearly see which sensitivi-
ties were used along with calibration history for each Measurement.

It is good practice to use the Additional Information field to note the Sound
Level Meter range settings. This information is also logged in the databas
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noiseLAB will operate with two types of digitizers:
Sound Cards (either internal or external)
Certain National Instruments DSA Cards.

DELTA strongly recommends the use of compatible National Instruments car
since these are provided with traceable factory calibration, andsareukmer-
able to operator error in practical use and provide 24 bit output.

$ : "% . , B

First install the driver software: See Section 1I8adional Instruments Driver
Installation

Turn off the computer and remove poweollow all safety and pre-caution
warnings in your computer documentation!

Insert the card into the computer carefully following the instructions prdvide
by the card manufacturer or connect the card to the USB bus, if applicable.

Turn on the Computer.
Start noiseLAB, go to the Hardware settings and select the desided car

Note: If the card does not show up in the the noiseLAB hardware selection
field, then it is not compatible with noiseLAB. Please see the noiseL&B w
sitenoiseLAB.dkfor the latest information on compatible hardware product as
well as the noiseLAB user forum at
http://webserver.delta.dk/web/uk/noiseLAB.nsf

CAUTION: Do not connect or remove the USB card to the computer with
noiseLAB active.

$$ /

WARNING: DELTA does not support certified sound measurements wh
sound cards.

Make sure noiseLAB is closed and connect the card to the computer.

Open the Windows Volume Control and go to the advanced settings. Select
the Sound Card desired.

Start noiseLAB, go to the Hardware settings and select the Sound Card. You
may need to experiment with the Sound Card Recording volume control to get
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the optimum dynamic range. Make sure that your computer is not running
other applications that can affect the recording level.
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WARNING: If you have previously made recordings and analysis using
noiseLAB 2.0 or 2.1, make back up copies of these files before proceeding
to use noiseLAB 3.0. noiseLAB 3.0 will modify your recorded data formats
so that they no longer are readable by previous versions of noiseLAB.

To make back-up of your files, navigate to your C drive, Program Files
folder, and in it find the DELTA folder.

In the noiseLAB Folder, find the “Projects” folder, and copy it it its en-
tirety to a suitable back-up medium (a separate hard disk is often most
convenient).

If you now open noiseLAB 3.0 for one of the existing projects, it will ask to
convert the recorded sound files to a new format. Click OK only if you
have made back-up copies.

noiseLAB 3.0 requires that all analysis is performed using the new él
format.

& L H. ( :

noiseLAB is only supported on Windows XP Home and Windows XP Profes-
sional. noiseLAB is tested on Service Pack 2 for Windows XP. Please see the
noiseLAB home page FAQ attp://noiseLAB.dkfor information on the latest
service packs.

noiseLAB is not certified for Windows VISTA.

Generally, for Recording applications, we recommend that you use a dedicated
computer configured with as few other applications as possible. Thiswaill gi
the most reliable performance.

To use noiseLAB for post-processing of Recordings, any standard Windows
XP desktop machine is suitable, although there may be some speed constraints.

Your hard disks should be formatted using NTFS which permits use of larger
disk sizes.

To fully exploit the XML Report generation capabilities of noiseLAB you need
to use Word 2003 Stand-alone edition, or the Office 2003 Professional Edition.
The less advanced version of Word 2003 does not support XSL style sheets.

Proper operation of noiseLAB requires a minimum of 0.5 GByte memory, 1.5
GHz processor. If you use 4 channels or more, the minimum requirement is a 3
GHZ processor and 1 GByte of memory. Screen Resolution must be a mini-
mum of 1024 x 768 pixels. The noiseLAB window size is not scalable.
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CAUTION: Virus scan, firewall, automatic updates, and all other scheduled
processes must be turned off for proper operation of noiseLAB. Please contact
your system administrator for information regarding this.

$ 1 % "

noiseLAB 3.0 consists of two separate programs:
noiseLAB 3.0 (Classic)
noiseLAB Batch Processor
For each of these, open your CD or downloaded files and navigate to

Setup.exdfile. You must first install noiseLAB Classic. Double Click the file
and the installation will proceed automatically. You will be prompted ty repl
to one or more license agreements and the installation may also rexpesst a
to the internet. No personal information will be transmitted.

A read me file and Users Guide is also found on the CD along with this users
guide in PDF format.

You do not need to uninstall an earlier version (2.0 or 2.1) of noiseLAB. How-
ever, it cannot read new projects created by noiseLAB 3.0.

$ 2 .09 4 #

Launch noiseLAB from the Start Programs menu of Windows. You will be
prompted to enter your Name, Company, and License key.

These must be entered precisely as when you purchased noiseLAB. All fields
are case sensitive and sensitive to trailing spaces!

When the information is correctly entered, the Window will show the Edition
of noiseLAB in "License Type". If your information is incorrectly entered or
key is invalid, the "License Type" will show "Unlicensed".

~&Q)
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Once you have installed noiseLAB Classic and entered the license codes, you
may install noiseLAB Batch Processor. It will use the license informgtian
previously entered.

$$

Press the "Run in Demo Mode" if you have downloaded the demo version of
noiseLAB. (If the Registration Screen disappears, click on the noiseLAB
Splash Screen)

No license is required to run in the free demo mode. Press the Demo Mode but-
ton. Only Recordings up to 5 minutes long, and Clip creation is possible in the
Demo Mode

$

By launching noiseLAB you agree to the conditions in the License of noise-
LAB found in the "About" noiseLAB menu.

Thank you for using noiseLAB.

Please visit the noiselab.dk for news and support.

$+ ( ! '

If you have purchased an upgrade to noiseLAB, enter the new License Key you
have received. noiseLAB will shut down, and re-open with the new edition.

Note: Your Full Name and Company must precisely match the registration in-
formation you gave when purchasing noiseLAB. The key code must also be
entered precisely. All the information is case sensitive and is alstiveetsi
invisible trailing spaces in each field.

~&Q)
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In Windows, navigate to th@ontrol PanelandAdd/Remove Programs. Go
to noiseLAB on the list and clidRemove.

CAUTION: Before uninstalling, make sure you have noted your license num-
ber since it will also be deleted from your computer when you Uninstall.

Note: Project folder will not be removed by the un-install functon of Win-

dows. Since this folder can contain large amounts of data, results and Reports,
you must manually remove these. This is to protect you from inadvertently re-
moving files should you need to re-install or un-install noiseLAB.

The Project Folder (default locations) is located undePtbgram Files
folder noiseLAB.

% !

Character sets

noiseLAB supports the local character sets of your computer. However, due to
the very large number of character sets provided by Windows DELTA cannot
test all these configurations. If you encounter problems with non-English char-
acter sets, we recommend that you change your computer settings to English.

Decimal Point Settings

noiseLAB uses the English decimal point conventions (period). This cannot be
changed. The Batch Processor section of noiseLAB uses your local machines
setting to ease output to spreadsheet files, etc.

Time Settings
noiseLAB uses a 24 hour clock as default. This cannot be changed.

WARNING: DO NOT CHANGE THE CLOCK DURING A MEAS-
UREMENT SEQUENCE. CALIBRATION HISTORY IS ASSOCIATED
WITH TIME STAMPS, AND CHANGING THE CLOCK IN THE MID-
DLE OF THE SEQUENCE MAY RESULT IN APPLICATION OF ER-
RONEOUS CALIBRATION DATA.

+ 0 "% . ! "

If noiseLAB is used with National Instruments hardware, you must install the
appropriate drivers.

NOTE: For noiseLAB 3.0 you must use DAQmx Version 8.5 or later. Ver-
sion 8.5 was released in February 2007.

1. Install National Instruments Drivers.

~&Q)
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2. Turn off computer after installing noiseLAB and the Batch Processor.

Before you re-start your computer, install or connect the hardware as
described in the hardware instruction manual.

4. Now re-start your computer. The following screen will appear (New
Hardware Found):

Click the third radio button, No.

Click the first radio button to install the software automatically.

After you have clicked “Finish”, you can launch noiseLAB and it will find the
NI card as one of the options in the hardware menu.

CAUTION: Do not connect or disconnect USB hardware devices with
noiseLAB open!

Always use “Safe Removal of Hardware” if you want to disconnect USB
hardware while the computer is turned on.

~&Q)
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noiseLAB supports internal calibration of NI hardware. Press "Perform Self-
Calibration” button and noiseLAB will show the following screen:

This will typically take several minutes.

noiseLAB is now ready to run with the chosen National Instruments card. Note:

At present the USB-9233, PCI-4472 and PCI-4474 are supported by noise-
LAB.

&(
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noiseLAB support is provided by email at
noiseLAB@delta.dk

When emailing DELTA for support, please supply your Name and License

Number found in the About Edit Registration Menu, Specify your operating

system, measurement hardware used, and try to give as precise a dasafripti
your question as possible.

NOTE: And remember, “CTRL+H" to activate the extensive context sensitive
help in noiseLAB. CTRL T, or T will activate/de-active extensive tijpst

Thank you for using noiseLAB!
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