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1. DESCRIPTION OF A 01DB PC BASED MEASUREMENT CHAIN

You have purchased a 01dB PC-based system to perform sound and vibration analysis. The 01dB concept is to
combine sound and vibration instrumentation with the computational and management facilities of a PC.

For first time users of a PC based measurement chain, the following chapter describes the concept with respect to
environmental noise measurements.

For more general information on the concept of a PC — based measurement system, see the
“getting started user manual” delivered with your measurement system.

1.1. Introduction

The use of personal computers for acoustical measurement and data processing has been a topic of much discussion,
even controversy over recent years. The phenomenal growth in PC technology now offers the benefits of
computational speed and flexibility that are being employed in many areas of research and engineering applications.

Traditionally the function of acoustical measurement has belonged to the dedicated instrument while the computer
has carried out the tasks of data storage, display and basic processing. The interface between the two has been
either an RS-232 serial communication or manual entry via a keyboard. Human error, excessive time and long rolls of
silver paper are just some of the disadvantages of this system.

An attractive solution for the pure technologist is to build a PC based instrument, though the benefits over the
dedicated instrument should be apparent. Alternatively, the design of an optimum PC based measurement system
will depend on the management of data handling between the dedicated hardware and the PC environment. The
possibility of flexible and creative solutions that offer a very high degree of accuracy over a wide range of
applications have been sought and developed over the last ten years by the team at 01dB.

CHAPTER 1 - DESCRIPTION OF A 01DB PC BASED MEASUREMENT CHAIN PAGE 9
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1.2. General description

01dB have developed a modular PC - based measurement chain, similar to that used by traditional stand-alone
measurement systems. This generic approach applies to sound level meters, tape recorders or multi-channel
analysers. The principle features are:

® A transducer that transforms a physical quantity into an electrical input signal.

® A signal conditioner amplifies and conditions the electrical signal for treatment in an acquisition unit.
Conditioning units require power supply.

®  An acquisition platform or digital signal-processing unit (DSP) with some dedicated DSP function performing
the actual measurements.

To control the instrument, a visual display panel is necessary. In addition, the results (spectra, time histories, etc.)
require a graphical interface. Dedicated calculation functions, such as the calculation of building acoustics criteria,
may be performed on the input signals. The results, which may take the form of a raw audio recording or a set of Ln
measurements for example, must be stored to allow post-processing operations.

The personal computer may be used as a host to a dedicated instrument. Duplication of function, however, quickly
becomes apparent. A PC may handle many internal functions of the dedicated instrument more efficiently. Benefits of
the PC include access to greater storage capacity, input / output devices, higher resolution with a Windows™ style
graphical interface and general integration with the computer based design environment. The computer may also
take responsibility for system control. (Note that some existing analysers actually feature an internal Intel x86 PC
processor as the system controller)

The application software determines the type of measurement that the user is able to perform The PC platform
controls the user interface, graphics, storage and post processing functions. Here lies the real advantage of a virtual
instrument: with 01dB application software the user has the possibility to choose the nature of the measurement
system. It may be a sound level meter, a real time analyser, a digital tape recorder, etc.

However, it should be remembered that for acoustics, computer technology is not an end in itself but a tool to
provide the most efficient and accurate method of sound and vibration measurement.

What is a PC based measuring system? It is a system comprising hardware resources, software modules and a
host computer, which must meet the current Standards for corresponding dedicated instruments. The field of
acoustical measurement is yet, dominated by the use of dedicated instruments, with standards and tests to reflect
this.

Any technology is redundant without the degree of accuracy required for useful results. In parallel with the
development of sound level meters, standards have been created for each type of acoustical measurement
instrument. For example, the Standards IEC 651, IEC 804 and IEC 1043 and their national equivalents give minimum
requirements with respect to dynamic range, linearity and frequency response of the instrument

Our systems, such as SYMPHONIE are type 1 approved in several countries. This accuracy rating applies to the use
of generic computing hardware, that in practice enables any brand of computer to be used that meets current
minimum standards. In general, a fast processor such as the Pentium® with an ample storage capacity is
preferred.

CHAPTER 1 - DESCRIPTION OF A 01DB PC BASED MEASUREMENT CHAIN PAGE 10
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1.3. Building acoustics applications

For building applications using a 01dB PC based measurement system, the following set of components is required to
carry out a measurement. For example, the isolation of air born noise, shock reception levels, equipment noise or
reverberation time measurements. The list below is not exhaustive and may vary from application to application.

Transducer unit (dual channel measurements in option)
®  Type 1 or Type 2 condenser microphone (pre-polarised, externally polarised (200 V).
®  Associated preamplifier. It should supply the polarisation voltage for the condenser microphone if required.

Accessories

®  Windshield to protect the microphone for outdoors measurements.

®  Extension cable for connection to the acquisition unit.

®  Tripods.

®  Measurement case for outdoors measurements.

®  Type 1 or Type 2 acoustical calibrator to perform calibrated measurements.

Noise sources

®  Pink and white noise sources in octave bands with or without a controller for air borne sound isolation
measurements (type GDB95).

®  Dodecaheader Omnidirectional noise source type DO12.
®  Standardised tapping machine for impact noise insulation measurements (Type N211).
®  Power amplifier M700

®  Amplified loudspeaker connected to the output of the SYMPHONIE or HARMONIE acquisition unit in order to
use the internal signal generator (white noise and pink noise).

Measurement systems

®  Laptop, industrial or desktop computer, that meets the minimum requirements specified by 01dB, with a
Windows operating system.

®  Acquisition unit connected to the computer (type SYMPHONIE or HARMONIE).
® dBBATI32 measurement and processing software.

The photograph opposite illustrates a 01dB buildings measurement system.

L an the components listed above are available from our offices.
Contact your regional sales representative for more information.

A complete description on how to assemble the various components
of your system is given in the getting started manual delivered with the
system

CHAPTER 1 - DESCRIPTION OF A 01DB PC BASED MEASUREMENT CHAIN PAGE 11
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2. NEW FEATURES

(| Managers

The user interface of dBBATI32 has been modified for a greater ease of use.
The managers allows the operator to configure and save the settings of the measurement system more easily and
faster as well as performing successive measurements in batch mode.

Three different managers are available :

®  Measurement manager (*.GSM)

®  Analysis manager (*.GSA)

®  standard calculation manager (*.GSC)

All display, acquisition and calculation parameters are saved with a given manager

These managers therefore offer a simple and efficient mean to save [Ccrpuimbon Dprogee = @

in a single file all the parameters of a measurement i & He =
sequence. For example, a measurement file insulation.GSM may Covbgues  Foawekice  Induldion | Wepacl e
contain all the acquisition parameters for emitted noise, received Example of computation manager

noise, background noise and reverberation time measurements.

[Hesman. GAHD T
> Refer to chapter 6 for further

i & Er'!f‘m MH:E“ . * e . information on the use of these
. _ = . managers

Example of measurement manager

a Quick access to off-line calculations using icons

The operations that can be performed off-line to items of a measurement session can now be accessed directly using
the icons of the measurement session toolbar, avoiding the use of the computation server for these simple
calculations.

+ | =5[] 2 The icons shown aside can be used when compatible items of a measurement session are
S5 selected.

These icons allows the operator to perform the following operations :

®  Addition of items

®  Subtraction of items

®  Averaging of items

®  Frequency recombination in octave bands
®  RT computation from a time decay item

Refer to paragraph 15.2.8 for further information.

a Simplified and Standard user levels

In standard mode, all the functions of the software package may be accessed. It is possible to access to the
simplified version of the software by using a command of the Preferences menu.

This version offers a simplified user interface to the operator, but some functions are not available.

Refer to chapter 20 for further information.

CHAPTER 2 - NEW FEATURES PAGE 13
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D Measurements

®  Measurement of equipment noise (=Maximum value in Slow A)

The measurement of equipment noise for building acoustics applications correspond to the maximum value of the A-
weighted Leq time history, using a Slow time constant, over a user-defined duration.

Refer to chapter 8 for further information.

®  Measurement using the MLS technique

The MLS method (Maximum Length Sequence) can be used for all types of measurements, excepted equipment

noise. The use of this technique is througoutly explained in the chapters relative to acquisition.

Refer as well to annex 21.2

®  Received noise measurements are treated differently for airborne and impact noises

Refer to chapter 7 for further information.

u Room criteria measurements
Refer to chapter 11 for further information.

®  Pink noise generator remotely controlled : stabilisation delay of the noise in the room under test, automatic
cut-off of the generator for reverberation time measurements.

®  Delayed measurements : User-defined delay for the operator to leave the room under test.

4 Standard calculations

In this version of dBBATI32, many building acoustics standards are taken into account (calculation of ISO 717
criteria for example).

Refer to chapter 16 for further information.

U Edition of test reports

It is now possible to create, edit and print tests reports featuring standard calculations, directly from the software
package.

These reports comply with the specifications of ISO standards.

Refer to paragraph 15.5 for further information.

CHAPTER 2 - NEW FEATURES PAGE 14
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3. ACQUISITION, ANALYSIS AND COMPUTATION WITH DBBATI32

3.1. Overview of the software package : principle of operation

Measurement chain
configuration
(dBCONFIG32)

dBBATI32 hardware
configuration

System calibration

/ MEASUREMENT selection
I/,:‘_:::::::‘_TI‘_‘_‘_‘_‘_‘_‘_‘_‘:::::::::: “““““““ Y
1,1 Room || Emitted i|Receivedair-| __________. !
\”, criteria || noise .' borne noise ! 'Snmultaneous.

—————————— [1--------=-J------5| emission / .::—

Gl gt et e e (i
--h ] | m—mmmm——— - f

|___'|

Reverberation || \ S~ T o T
decay edition

Spectra (+audios if required)

ﬂ_*_ bariier MEASUREMENT IMPORTATION /
Reverberation | AUDIO
| time ! SESSION (CMG) RECORDINGS
. Room ! Data storage
| criteria (all tvpes)

__________

ANALYSIS

Edition & execution
of requests

STANDARD CALCULATIONS
Insulation, impact noise,
equipment noise, absorption.

OFF-LINE OPERATIONS
Recombination, arithmetic operations,
etc.

All data acquired, as well as any analysis result, are saved in a database called a measurement session datafile
(of extension *.CMG).

The procedures for each type of measurement, as well as each data processing operation, are presented in the
following paragraphs. The stages common to each type of measurement are also described.

Each procedure is then described in details in the different chapters of this manual.

CHAPTER 3 - ACQUISITION, ANALYSIS AND COMPUTATION WITH DBBATI32 PAGE 15




DBBATI32 SOFTWARE SUITE : USER MANUAL

3.2. Measuring with dBBATI32
3.2.1. Common steps
These steps have to be taken before each measurement. There are common to all the types of measurement.

(] stage 1: Set up of the measurement chain

Connection of the hardware elements, definition of their characteristics in the database utility dBCONFIG32, set up
of the signal conditioning options of both the transducer and the hardware peripheral.

(] stage 2 : Selection of acquisition hardware: one or more transducer / calibrator pair

Choose Acquisition / Hardware Configuration. Select the acquisition platform (and associated signal
conditioning options), the correct transducer and calibrator pairs, etc. Refer to chapter4.

] stage 3: Calibration

Carry out the calibration of the measurement chain before each measurement (Command Acquisition /
Calibration). Refer to chapter 5.

3.2.2. Types of measurements in dBBATI32

dBBATI32 features different types of measurements, analyses and computation. The acquisition can be done :
®  Either by importation existing audio data files (16-bit files or other 01dB application data files)

®  Either by real time acquisition. 4 main types of real time acquisiton may be identified :spectra
measurements, equipment noise measurements, Reverberation time measurements and room criteria
measurements.

®  Either by direct signal recording on the computer hard disk for later analysis.

The spectra, time decays, room criteria and audio recordings obtained from each of these methods are stored
in a measurement session datafile (*.CMG) to enable airborne or impact sound insulation measurements, for
example.

Furthermore, each type of measurements listed above can be saved in a measurement manager (*.GSM file).

CHAPTER 3 - ACQUISITION, ANALYSIS AND COMPUTATION WITH DBBATI32 PAGE 16
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3.2.3. Spectra measurements

This type of acquisition is used for general spectra measurements in octaves and third octaves (emitted noise,
received noise, background noise spectra, received airborne noise and impact noise spectra, simultaneous emitted
and received noise spectra, spectra with no particular type) enabling standardised insulation calculations.

Access this type of measurement from a measurement manager by the command Acquisition / New or, if a
measurement configuration already exists, by the command Acquisition / Open. Refer to chapter 6 for further
explanation on how to use a manager.

= Step1

Use the command Configure of the manager to [T —-

select the types of measurements to activate. 55 & 4 Lx] .4 3
Covkput Fusvebice  Eveon | Saborerss . Backjomd. Fawsbssio

T\ ? A A A A

" Step2 . R Lo J

Use the command Parametrize to select the 1 2 [

acquisition parameters, the generator settings, the 3

averaging parameters, channel selection 5

settings, etc.

" Step3

Use the icons of the manager toolbar to start Erp—

a given type of spectra measurement. The | sy - .
measurement window shown aside s = !
displayed on screen. 4

w |l -
®  Step 4 : Setting the dynamic range 6/'}_' : iE X g o P " 4 i

Use the command Commands / Gain and [ rame & Erded B BENE m
threshold or alternatively use the associated 7 /V" e U - -
icon. :

The gain settings are used to set the dynamic 5
range for the measurement in order to |
eliminate over or under charge during e e e A
acquisition. T o]t [T o= [

The Autorange facility is used when the sound level during the measurement is fairly constant. This is usually the
case for airborne sound insulation or impact sound insulation measurements. To initiate the autorange use the
Acquisition / Autorange command or the touch key function F8.

Threshold levels are used to automatically trigger a measurement when a sound level (the threshold) is passed (a
direction is specified).

®  Stage 5 : Setting the display parameters
Definition of the display parameters from the Display menu (for optimisation the scale, display of time histories
etc.). The colours of the graphs may be edited using Preferences / Colours.

®  Stage 6 : Starting the measurement

Acquisition is started using the command Acquisition / Start (F3). Icons found within the measurement window
allow the start or ending of the measurement. Passing the threshold could also start measurement. dBBATI32 also
features a pink or white noise generator when used with SYMPHONIE or HARMONIE.

®  Stage n° 7 : Validation of the results and data storage
At the end of each measurement, the results can either be accepted or rejected. For results that are accepted, the
spectra are stored in @ measurement session datafile *.CMG.

IRefer to chapter 7 for detailed explanations on spectra measurements.

CHAPTER 3 - ACQUISITION, ANALYSIS AND COMPUTATION WITH DBBATI32 PAGE 17
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3.2.4. Equipment noise measurements

This type of acquisition is used for equipment noise measurements (maximum value of the A-weighted Leq time
history, using a Slow time constant, over a user-defined duration).

Equipment noise spectra can also be saved (instantaneous spectrum at the time of the maximum A-weighted Leq
value).

Access this type of measurement from a measurement manager by the command Acquisition / New or, if a
measurement configuration already exists, by the command Acquisition / Open. Refer to chapter 6 for further
explanation on how to use a manager.

= Step 1

Use the command Configure of the manager to select the type of measurement 5

mechanical equipment noise. I:a-'?ult F'uufwm h-u?-.cu
1 2 3

"  Step2

Use the command Parametrize to select the acquisition parameters, the
generator settings, the averaging parameters, channel selection settings, etc.

" Step3
Use the icon mechanical equipment noise of the i b o - i i - Wi
manager toolbar to start an acquisition. The E
measurement window shown aside is displayed on
screen.

®  Step 4 : Setting the dynamic range
Use the command Commands / Gain and
threshold or alternatively use the associated icon.

The gain settings are used to set the dynamic range
for the measurement in order to eliminate over or
under charge during acquisition.

®  Stage 5 : Setting the display parameters
Definition of the display parameters from the Display menu (for optimisation the scale, display of time histories
etc.). The colours of the graphs may be edited using Preferences / Colours.

®  Stage 6 : Start the acquisition
When opening the measurement window, the equipment noise level is acquired and memorised. It is possible to start
the measurement again (reset) by using the Commands / Start (F3).

®  Stage 7 : End of acquisition
The maximum value of the A-weighted Slow Leq is displayed on screen for validation since the latest reset.

®  Stage 8: Validation of the results and data storage

At the end of each measurement, the results can either be accepted or rejected. If an extraneous noise source
affects the measurement result (for example, a door slamming), the user may manually adjust the equipment noise
level by using the cursor on the time history plot.

For results that are accepted, the spectra are stored in a measurement session datafile *.CMG.

RRefer to chapter 8 for detailed explanations on equipment noise measurements.|

CHAPTER 3 - ACQUISITION, ANALYSIS AND COMPUTATION WITH DBBATI32 PAGE 18
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3.2.5. Reverberation time measurements

This provides complete reverberation duration calculation enabling normalised insulation spectra calculations
absorption indices, etc.

Access this type of measurement from a measurement manager by the command Acquisition / New or, if a
measurement configuration already exists, by the command Acquisition / Open. Refer to chapter 6 for further
explanation on how to use a manager.

= Step 1
Use the command Configure of the manager to select the type of measurement  EEETEEErETE
reverberation time. it

" Step2 T
Use the command Parametrize to select the acquisition parameters, the
generator settings, the averaging
parameters, etc

=

2 3

" Step3

Use the icon reverberation time of
the manager toolbar to start an
acquisition. The measurement window
shown aside is displayed on screen.

S

®  Step 4: Setting the dynamic
range

Use the command Commands / Gain

and threshold or alternatively use the

associated icon.

VL

(<]

The gain settings are used to set the
dynamic range for the measurement in 7
order to eliminate over or under

charge during acquisition.

\

e = +] comifred v e

The Autorange facility is used when the sound level during the measurement is fairly constant. This is usually the
case for reverberation time measurements using a stationary signal. To initiate the autorange use the Acquisition /
Autorange command or the touch key function F8.

Threshold levels are used to automatically trigger a measurement when a sound level (the threshold) is passed (a
direction is specified).

®  Stage 5 : Setting the display parameters
Definition of the display parameters from the Display menu (for optimisation the scale, display of time histories
etc.). The colours of the graphs may be edited using Preferences / Colours.

®  Stage 6 : Starting the measurement

Acquisition is started using the command Acquisition / Start (F3). Icons found within the measurement window
allow the start or ending of the measurement. Passing the threshold could also start measurement. dBBATI32 also
features a pink or white noise generator when used with SYMPHONIE or HARMONIE.

®  Stage 7 : Decay editing
Editing at the end of measurement is possible for time decays whose slope allows reverberation time spectra
calculations. The decays edition window is automatically displayed on screen by default.

®  Stage n° 8 : Validation of the results and data storage
At the end of each measurement, the results can either be accepted or rejected. For results that are accepted, the
spectra are stored in @ measurement session datafile *.CMG.

RRefer to chapter 9 et 10 for detailed explanations on RT spectra measurements.
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3.2.6. Room criteria measurements

This type of acquisition is used for complete measurement of room criteria (RT, EDT, Clarity, Definition, ST1, RASTI,
STI).

Access this type of measurement from a measurement manager by the command Acquisition / New or, if a
measurement configuration already exists, by the command Acquisition / Open. Refer to chapter 6 for further
explanation on how to use a manager.

= Step 1
Use the command Configure of the manager to select the type of measurement
room criteria.

"  Step2
Use the command Parametrize to select
the acquisition, signal and computation 5

parameters, the averaging parameters, etc.

" Step3

Use the icon room criteria of the manager
toolbar to start an acquisition. The
measurement window shown aside is
displayed on screen.

»

®  Step 4 : Setting the dynamic range
Use the command Commands / Gain and
threshold or alternatively use the
associated icon.

.

-]

IR EE SN EN SN ST

The gain settings are used to set the E
dynamic range for the measurement in / f5 wa We vw Fd ws ak| % m1 op omr o
order to eliminate over or under charge 7 — |
during acquisition.

To initiate an autorange use the Acquisition / Autorange command or the touch key function F8. Threshold levels
are used to automatically trigger a measurement when a sound level (the threshold) is passed (a direction is
specified).

® Stage 5 : Setting the display parameters
Definition of the display parameters from the Display menu (for optimisation the scale, display of time histories
etc.). The colours of the graphs may be edited using Preferences / Colours.

®  Stage 6 : Starting the measurement
Acquisition is started using the command Acquisition / Start (F3). Icons found within the measurement window
allow the start or ending of the measurement. Passing the threshold could also start measurement.

®  Stage 7 : Decay editing

At the end of each measurement, the user may edit the slope of the time decays in each frequency band and set up
the arrival of the direct wave. These settings have a non-neglectable effect on the calculation of room criteria. The
decays edition window is automatically displayed on screen by default.

®  Stage n° 8: Validation of the results and data storage
At the end of each measurement, the results can either be accepted or rejected. For results that are accepted, the
spectra are stored in a measurement session datafile *.CMG.

IRefer to chapter 11 and 12 for detailed explanations on room criteria measurements,

CHAPTER 3 - ACQUISITION, ANALYSIS AND COMPUTATION WITH DBBATI32 PAGE 20



DBBATI32 SOFTWARE SUITE : USER MANUAL

3.2.7. Signal recording

This command (Acquisition / record) useful to record audio signals for later frequency analysis. It can be used as
a DAT recorder.

(] stage 1 : Define the acquisition process

In the Acquisition menu, select the command Record configuration and select the rearming mode: Manual or
Automatic (when a threshold trigger is used). Then, use the command Acquisition / Record.

U stage 2 : Acquisition parameters 2

3
Define the acquisition frequency range as well as \_/
the maximum duration of an audio record. Mae: ltgetnecy  [hoabin =F =

| =1 ol S
U stage 3 : Gain and Threshold settings /
Autorange 25 % I

Select the gain settings command, manual or [Fiecasding in progras: | [#] [#]
automatic (autorange). These commands are used ; -
to adjust the dynamic range required for the 4 4>-—-—-—=| __.1__,"___!!__" -5]-I
measurement in order to eliminate surcharge and
under loads during recording.

Autorange is used when the sound levels to measure do not vary greatly over the acquisition duration. Threshold
levels are used to automatically trigger a measurement when a threshold sound level is passed (a direction is
specified).

U stage 4 : Recording Audio files

Start the acquisition when the set-up operations have been carried out. Audio data is saved to the computer hard
disk in @ measurement session datafile (*.CMG).

RRefer to chapter 13 for detailed explanations on signal recordingj

3.2.8. Acquisition en mode MLS

Use the command Acquisition / MLS" acquisition mode to start a measurement of room impulse responses.

(| Stage 1 : Definition of MLS acquisition parameters

Define the parameters relative to the MLS sequence to generate
and the acquisition such as the sequence order, the number of
averages, and the acquisition frequency range.

U stage 2 : Gain settings / Autorange

Select the gain setting command (automatic or manual).

These commands are used to adjust the dynamic range required for the measurement in order to eliminate
surcharge and under loads during recording. Autorange is used when the sound levels to measure do not vary
greatly over the acquisition duration.

U stage 3 : Impulse response recordings

Start the acquisition when the set-up operations have been carried out. Impulse responses are saved to the
computer hard disk in a measurement session datafile (*.CMG) as an impulse response item.

RRefer to chapter 14 for detailed explanations on MLS acquisition]

* MLS : Maximum Length Sequence
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3.3. Data processing in dBBATI32

Data processing in dBBATI32 can now be performed with analysis and computation managers. The first action
for data analysis is to open an existing measurement session (command File / Open) that contains the
measurement data items to analyse.

CHET

o mekoe
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[ [ Autesgeciom [Emttadnaine [ 1A DMeR0 0] 1]
Aaissgecirem  Hecawed soica L 1RG0 X036 I

E  Sanagicirem  Racakid wngedd s B0 1B0500 0905728 I

B Auisspectem | Hickgmound mme £f 18RO D BT Rl
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®  Analysis of audio records

dBBATI32 allows one to perform three types of analysis on audio records : spectra analysis, RT analysis and room
criteria analysis.

These analyses can be configured and performed with the &g P ™ w 12
help of the analysis manager (Analysis menu). Corlguae  Paawsios  Speouun  Faepbein . Romoless

Analyses can performed successively in an automatic manner for several audio signals, using the batch mode.

RRefer to chapter 16, 17 and 18 for detailed explanations on audio data analysis.

®  Standardised calculations

In this version of dBBATI32, several standard indices may be computed directly using the computation manager.

4 different types of computation are available G T ———
(Standard calculations menu) : Insulation, = & o - Lo .

Impact noise, Mechanical equipment Dokt Pusvebie  lesdskn | Igadnsss Mechwicd .  Abiopion
noise and absorption.

Standardised calculations may be performed successively in an automatic manner over several items using the batch
mode.

RRefer to chapter 16 for detailed explanations on standardised calculations.

The tables shown below features all the indices computed in dBBATI32 as well as the standard it refers to.

Airborne noise (insulation)

Raw level difference D
Standardised level difference DnT French standard NF S 31-057
A weighted standardised level difference DnAT

Raw insulation D
Normalised sound insulation Dn International standard ISO 140-4
Standardised sound insulation Dn,T

Weighted normalised sound insulation Dn,w ’ }
Weighted standardised sound insulation Dn,T,w Intemnational standard ISO 717-1

Sound reduction index R International standard ISO 140-3 (NF EN 140-3)

Apparent sound reduction index R’ International standard ISO 140-4 (NF EN 140-4)

Weighted sound reduction index Rw - : .
Weighted apparent sound reduction index R'w International standard ISO 717-1 (NF EN 717-1)
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Impact noise

Normalised impact sound pressure level LnT

A-weighted normalised impact sound pressure level LnAT
Normalised impact sound pressure level Ln

Normalised impact sound pressure level L'n International standard ISO 140-6 and ISO 140-7
Standardised impact sound pressure level L'nT
Weighted normalised impact sound pressure level Ln,w
Weighted normalised impact sound pressure level L'n,w International standard ISO 717-2
Weighted standardised impact sound pressure level L'nT,w

French standard NF S 31-057

Mechanical equipment noise

[ Normalised equipment noise level LeT | French standard NF S 31-057
Absorption
Absorption coefficient as International standard ISO 354 (NF EN 20354)
Weighted sound absorption index aw International standard ISO 11654 (NF EN 11654)

®  General management of measurement session datafiles

Data processing in dBBATI32 can now be performed in a global manner thanks to the implementation of analysis
scripts. Refer to chapter 14 for details on the procedures allowing the user :

®  To generally manage measurement session datafiles (open, save, close, print, copy/paste, etc...)
®  To edit data items in a measurement session (date, comments, type, levels, etc.)

®  To perform general calculations on data items : addition, subtraction, averaging, recombination, RT
computation from time decays.

®  To plot or list data items.

®  To edit / print / save a test report

®  To sort measurement data items in a measurement session datafile

®  To import 16-bit and DOS datafiles (for users of 01dB PC-based systems with 16-bit version software packages)

®  To export audio/signal events at the Microsoft WAV format
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4. HARDWARE CONFIGURATION

Hardware configuration cannot be performed when a measurement manager is opened

Hardware specification and settings are required before any measurement. The Hardware configuration option is
found under the Acquisition menu of dBBATI32 main window. This dialog box (see below) features various tabs:
Hardware Peripheral is used to define which hardware elements are used to perform an acquisition (hardware
peripheral, transducers, calibrators, active channels), Remote control is used to define and configure a remote
control object.

From the hardware peripheral tab, define:

Configusion fie
| _foen. | _seea | m  The type of hardware platform
Hurre m  The active measurement channels
m  For each channel, a couple transducer / calibrator of
Hand vhard | Fiercte cori | same type
m  The signal conditioning options of the selected hardware
SYMPHOME ﬂ Coribgution. I peripheral (Configuration key)
Charels|
Mramarn: 1 Madmam 7
[ o Tearudae Collvsion |t The hardware configuration defined here will be recalled
Wi 1 200 T automatically next time the program is used.

Tomde | Colbmsor | Dinsble | The acquisition platforms, transducers and calibrators are
selected from hardware elements' databases defined under
the hardware configuration programme dBCONFIG32.

Access to tachometric transducers is only available in

[ ok | cweos | dBFA32.

®  Hardware

The hardware board configuration sets up the computer so that it will be able to record data generated by the
specified board. It sets the number of possible active channels. The Configuration key gives access to signal
conditioning options, built-in the hardware unit.

®  Active channels
Among the possible channel(s) available on the acquisition unit, define which channels will be active for both
acquisition and calibration.

®  Transducer

The transducer configuration loads the transfer function of the selected transducer and allows the conversion of
measured data into an input voltage and the reverse process after data analysis to display the results. A transducer
must be prescribed to each active channel.

® calibrator

The calibrator configuration allows the user to perform the calibration routine, which adjusts the transfer function of
the transducer in order to perform calibrated and accurate measurements. A calibrator must be declared for each
active channel.

& To enable direct power supply of a transducer from a SYMPHONIE or HARMONIE unit or a JAZZ
acquisition card, define the same option(s) for the transducer(s) and for the hardware platform
(Configuration command).

For more information concerning hardware configuration, refer to the getting started manual delivered with
your measurement system.
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5. MEASUREMENT CHAIN CALIBRATION

Calibration is recommended before every measurement. Calibration guarantees the reliability of the results.

Calibration affects the sensitivity of the selected transducer by adjusting it as a function of measured and expected
values (defined by the frequency and level characteristics of the calibrator). The calibrators and transducers are
defined by using dBCONFIG32 and they are selected using the Hardware configuration command in the
Acquisition menu.

The current calibration is done using Leq over a 125-millisecond period. It measures the Leq value of the input signal
and converts it into the unit set in the transducer’s characteristics. By adjusting the level to the expected level, it
changes the sensitivity of the transducer. By validating it, the adjusted value will now become the default value for
the next time the program is used.

Ham = Callaswm . R . .
R Access Calibration via the Acquisition menu.
[ 1 o ] e Pl
i r;,'“_'_:'_ i The input gain and transducer sensitivity may be
Mol GRAL calibrated from the control panel Values may be modified
Emadra using the *+’, *-" and ‘Adjust’ buttons.
il Dk - . . . .
i s B e Callbr_at|on levels can be expressed either in dB or in
Carmni muiialy  SDRE  VWPa phy5|ca| units.
ﬂ Conmiiel smmiwily | Ofl  Wila
ol . On validation, the system is ready to carry out calibrated
g Corcsl measurements.

Caution! Before calibration:

®  Verify that the calibration signal remains constant for a sufficiently long period.

®  Verify that the gain view meter is correctly positioned (neither too weak, nor overloading).
B Ttis preferable to place the calibrator on foam to reduce the effect of vibrations.

Caution! After calibration:

B If, for the same transducer / calibrator pair, the sensitivity after calibration differs greatly from the original
sensitivity, damage to the microphone may have occurred.

® If the measured values are not correct but the calibration value is OK, it could mean that the sensitivity of the
microphone is correct only at 1 000 Hz. Check the microphone membrane.

A microphone is very fragile equipment. A fall of 10-cm may damage the microphone membrane.
As general rule, if the measured value in dB varies by +/- 1.5 dB from the value that would be
measured with the microphone according to the original sensitivity (see calibration data sheet),
consider your microphone as faulty.

Example: For a microphone that as a factory sensitivity of 50 mV / Pa and a calibrator that delivers 94
dB at 1000 Hz.

The microphone is able to perform correct measurements if:
®  The measured calibration level lies between 92.5 dB and 95.5 dB.

®  The current microphone 'sensitivity lies between (around) 40 mV/Pa and 60 mV/Pa ( multiply or
divide the original value by a factor of 1.1885)

For greater or lower microphone 'sensitivities, consider the microphone as faulty. Return it to your
01dB agent
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6. USE OF THE MANAGERS

6.1. Introduction

dBBATI32 allows the user to quickly configure a measurement, analysis or computation and to carry out
measurements in batch mode immediately, thanks to a simple and powerful user interface.

These managers are the key elements used at all time in order to perform a measurement, an analysis
or standardised calculations. There are shown as toolbars, which size depend on the number of
elements added by the operator.

Three different managers are available : fHescaa Darogm
55 & i Lr -4 »
Cizribeguin:

" Measurement manager (*'GSM) Faisvedice Ewitiori | Adboseros . Backgromsd. . Rassdesiio
®  Analysis manager (*.GSA)

- Standard calculation manager (*.GSC)

Example of measurement manager

Only one manager of each type can be opened at the same time, but the contents of each one can be
customised by the user.

Use the commands of the menus Acquisition, Analysis and Standard calculations to create, open and save
different types of managers (in standard version).

®  Saving a manager

All display, acquisition and calculation parameters are saved with a given manager.
Use respectively the command Acquisition / Save As, Analysis / Save As and Standard calculations / Save
As to save the 3 different types of managers

These managers therefore offer a simple and efficient mean to save in a single file all the parameters of a
measurement sequence. For example, a measurement file insulation.GSM may contain all the acquisition
parameters for emitted noise, received noise, background noise and reverberation time measurements.

6.2. Configuration of a manager

5

The number of elements contained in a given manager can be user-defined. Use the icon . “#4@4= | Configure of a
manager to open the dialog box shown below :

Mpanarsmend manaps ._'|:||1||gu|.:li|:||1 - [hemn fqEm

ot] ]

Standad specms|  Use this arrow to add 4 Emdisiion Feiiioning
i Fmirpiors measurement elements | |y fsboares ks rmcephion kel ™ haiiesl
Wi rote e 10 the manager Back o neosie T —
o impact rioise reception el M =TT
B i i e &
” l o ] Double-click on one
e 1 PR SOME TN N80 element to modify the | e
-, Rtz sl i default name =
2l Finom miteriy
Ewi /Rac :':da-mh/ / Cancsl |
List of available Liste of selected
elements elements

Select one or several elements in the list on the left and use the arrow to add it to the list of selected elements on
the right. The list of selected elements will be shown in the manager toolbar. Identical available elements can be
added several times to the list of selected elements.

It is also possible to select the positioning of the manager toolbar and the order of the elements in the toolbar. On
validation, the manager toolbar is updated.
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6.3. Set-up of a manager

&
Use the icon ~Fasmsize | parametrize of a given manager to access the dialog box containing all acquisition,
analysis and computation parameters.

The dialog box shown below allows one to set-up the parameters of a given element of a manager and to define
common parameters to all elements of the manager as well.

Use the tabs to access
to all the parameters of
the manager

Select one or
several elements of o
the manager o Mmssntal g
HS Ik :|
P rosid panditr
Ml
T g
sl e A B
fo ﬁ W completid
I

®  Common settings for one, several or all elements of a manager can be performed by selecting multiple
elements in the list (using the Ctrl key while selecting elements with the mouse).

Example (measurement manager) T Y N -
. L s | iy |

If the acquisition frequency range must be the same

for all measurement, proceed as follow to set-up the g

measurement manager.

Select all elements in the list (upper left-hand corner)
with the mouse, and the CTRL key pushed down.

Only the settings common to all elements can then be
accessed. Select the frequency range of acquisition for
all the selected elements.

1. I Jervmie I

Simultaneous set-up of the frequency range for all elements.

Refer to the chapter dealing with measurement, analysis and standard calculations for more
explanations on the parameters to select for a given measurement.
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7. SPECTRA MEASUREMENTS

This chapter deals with spectra measurements, such as the ones listed below :

®  Standard spectrum

"  Emitted noise

®  Received airborne noise

®  Received impact noise

®  Background noise

®  Simultaneous emission and reception

The characteristics of these types of measurements are very similar, even if some functions cannot be accessed for
particular cases (for example, the pink noise generator or the MLS acquisition mode).

This chapter presents in a general manner how to set-up and perform spectra measurements.
Use the command Acquisition / New to open a new measurement manager. This (Meanas  Demagim ]

manager is used to select which measurement will be performed and to configure the 55 &
acquisition parameters of each one of them. Conbgue | Paametize

Mpanasmerd manags conhiquahon - MeEmn nEm

£ t] 4]

[STTE P P Tiaradaid specinn Fusdras; Click on Configure to select which
Fmirzinr Emirion T Yestical elements will be added to the
a0 Pt eeption el b ) e P neae ptior e & Heisonia manager.

Irpact rois recephion level ':._:" T ol impuscd moers recephion ieessl
Bk s reduii Bk redeii .
" 9 L _I i R, . In this chapter, we select each

type of spectrum measurements
- Faverbishon
jﬁxm T =] that can be done.

Evi /Rt tivalbarisnriy Caranl |

The manager toolbar then looks like this:

= F (1Y & 3 T |
Corfipss | Pasmstios  Stwshedm..  Ersson  Asbomernis. brpactroiss . Backgoed . i fFiec s

Refer to chapter 6 for more information on how to use the managers in dBBATI32.

All the display and acquisition parameters can be saved in a measurement manager file (*.GSM) by using the
command Acquisition / Save As.
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7.1.

Measurement window overview

All measurement window can be accessed from the icons of the manager toolbar. An example of spectra
measurement window is given below:

Command toolbar :
acquisition parameters,
averaging parameters,
gains, threshold, start ,

stop measuring, etc...

e Llecled e ee Dess om0

laa A a0 Ik Jdk

13 =0 3 Ik Tk

Display parameters' toolbar : curves to display, autoscale, time
history, etc.

b
=

1]

Display
acquired data
with cursors'
values and
references

I £ : | ]

e | Copy| e
=3

o
=
4 & 1]
Llh

Chanssi 7

Chamull &7

Status bar : state and information about the acquisition process

The measurement configuration and control is accessible via the vertical command toolbar. In the following, we
describe the functions of each icon:

gl
1]

Definition of the measurement identifier

(location and comment)

Show/hide information table

Overloads and threshold exceedance display.

The upper part shows overload LEDs
(instantaneous on the left, max hold on the
right).

The lower part shows a threshold exceedance
LED (see paragraph 7.2.5).

Reset LEDs indication by a simple click on it

Define gain and threshold parameters

Perform an automatic

(autorange)

gain adjustment
Start / Stop the noise generator. if the
generator option has been activated (See
paragraph 7.2.3)

Start the acquisition process
Stop the acquisition in progress

Validate current results and store them in a
measurement session datafile

Cancel current results and start again

The following icons are displayed if averaging conditions are set
at the acquisition parameters' stage (See paragraph 7.2.4.2).

b3, " |

=0

Store the current averaged spectra in a
measurement session datafile

Reset the current averaged spectra

Save results in @ measurement session datafile

The display type and the display parameters of the active curves are controlled using the horizontal toolbar:

Automatic re-scaling of the spectra and time
history plots

Enable or disable display of the time history plot
and select the frequency band to monitor

=]
ﬁl

Enable or disable linked amplitude scales of plots
for each active measurement channel

Perform an automatic autoscale to adjust data
display at the end of the measurement.
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7.2. Measurement set-up

&

Faamshize | Measurement set-up can be done by pressing the key Parametrize of the manager. The dialog box
shown below appears on screen :

Aagtrans rois 1ecsphon el
Inpach moans recephon kesl
Bk grossned ok

1 4B

Sigrad
" Glandad | dpsian
T HLES I"-_j

% T hind aciaess

I Ful nctaser

[ ok | e |

The above settings are for measurement of an emitted noise spectrum. The set-up process will however be the
same for other types of spectra measurements. Refer to chapter 6 for more information on how to use the
managers.

& Received impact noise : MLS and Pink noise generator options are not available.
Background noise : Pink noise generator option not available.

7.2.1. Acquisition channel types for spectrum measurement

Channelz

i1

Emizzion

[

Airborne noise reception leve vI

Ermizzion

I

L Y
= lea e

E mizzion

[

Define the active measurement channels (the acquisition platform input
lines) that will be used for spectrum acquisition. Note that only channels that
have been enabled in the hardware configuration dialogue box may be
selected (see chapter 4).

The spectrum type of each channel is automatically defined as a function of the type of measurement. However, for
the element «Emi. / Rec. simultaneously», it is possible to choose the channels types (Emission or Airborne noise

reception

level)

7.2.2. Analysis parameters

. . . (o i -
Choose between octave and third octave spectrum analysis and define the Detaves in [100 =]

frequency limits for the analysis.

Frequencies

& Thid octaves
T
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7.2.3. Signal characteristics

U standard signal

The duration of the measurement is defined in seconds.

Signal

 Slapded Measirameni dualion ® Noise generator parameters

' HLS [5_:| A pink noise can be generated in order to carry out emitted

= and / or received noise spectra measurements.

F Pink noise genersior It is necessary to connect an amplified loudspeaker
™ e to the LEMO4 output socket of the SYMPHONIE or
= [Automati HARMONIE acquisition box.

Shabvkialwen corabons i ong scounion
O L T [ I N a5
This generator may manually activated with an

icon of the measurement window or the F11 function key.
It may also be automatically started and stopped by

dBBATI32. To do so, tick the option automatic and define a stabilisation duration before staring the acquisition, as
a function of the percentage of the complete duration of the measurement.

L refer to paragraph 7.4 for detailed explanations on the generator state during a measurement.

O mLs signal
In MLS mode (Maximum-Length Sequence), follow the
Signal following recommendations.
i g clasts
i tEkEE = i It is necessary to connect an amplified loudspeaker
s T - |

to the LEMO4 output socket of the SYMPHONIE
Humber of averages acquisition box.

The response duration should be carefully selected, as it

- Meamammeni drslin.  shoyld be adapted to the geometry of the room.
= .0y Make sure that the response duration is long enough in
Fi— = | Llicet order to obtain a background noise at the end of the
= measurement.

It is possible to average this response in order to decrease
the effect of background noise. The higher the average number, the better the response quality, because the
influence of random phenomena (background noise) decreases. On the other hand, the acquisition duration
increases (the signal to noise ratio increase by 3 dB when doubling the number of averages.

Refer to annex 21.2.

U General remark (SYMPHONIE)

The output level of the signal can be set by the SYMPHONIE icon
driver from the Windows task bar ool Crrpreet
B Tiansimzznn e s
: o = Analog pas =10 B [0.7)
Click on Athe i(}éont :Ii Symphenie DDDEEh WittE tlz:e rifght oft_the = J S — 20 dB [0.25V]
mouse. A contextual menu appears. Choose the Configuration — | -0 di [0.08V)

field and set the SYMPHONIE output level. The output level is  lee——u
changed in real time if you are playing a noise.

L For more information on SYMPHONIE or HARMONIE (for example, connection plugs and driver configuration),
consult the system installation manual..
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7.2.4. Measurement options

The configuration of measurement options and (if required) averaging options can be performed in the Options tab
of the measurement set-up dialog box.

Gilvsires rembd eEephon Evel
Vel P iecepiion ke

Backaground e =
Gpleried femr 16

A

I betrsn channels of tha s hps
™ fignai skesge o
F juitasngs balves asch soouiion vy aamal
Mo Hiurscen of meacueTanic I*_Il
B Cisbsgpnrd maszsamant ™ Eowags of mevesdsn specia

Mqlslrti_jl

Argabsn

7.2.4.1.Acquisition options

Define if the audio signal is to be recorded to hard disc.

When this option is activated, the audio recording is stored in the active
measurement session datafile and dBBATI32 will use the "post-processing"
mode.

Perform an autorange automatically before each measurement

Automatic validation of the results. Useful when averaging over several
measurements.

[ Signal storage
V¥ Autorange before each acquisition

[ Automatic validation

¥ Delayed meazurement

Delay s) [ :II

Define a delay before starting a measurement (so that the operator may leave the room during the

measurement process.

Refer to paragraph 7.4 for more information on the measurement process

7.2.4.2.Averaging options

—Average

™ between channels of the same tupe

V¥ Over several measurements

Mumber of meazurements : |3 :|I

®  Averaging between channels of the same type

I | Strane atspestra fram eachcharre! One spectrum result is given for the active measurement,

irrespective of the number of channels. For example, if two
channels are recording emitted noise dBBATI32 calculates the
average emitted noise spectra over the two channels.

I™ Storage of intermediate spectra An option allows separate storage of each spectrum from each

active channel.

Average over several measurements.

In this case, dBBATI32 will calculate the average spectra over a sequence of measurements. It is necessary to
define the number of measurements that are being considered.
The storage of intermediate spectra is also possible.

It is possible to combine the two types of averaging methods
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7.2.5. Gain and threshold command, autorange

Once the measurement set-up has been completed from the measurement manager, perform the following from
within the measurement window.

Use the command = I Commands / Gains and threshold. This dialog box enables the definition of gain

and threshold settings. These parameters can be used in several ways by the application software. All parameters
and the available actions may be enabled or disabled according to the acquisition module, which calls this command.

1

Identification of active

The gains (linked andj/or Giains measurement channels

identical) for each active [ Lnked Ch 1

measurement channel | Gan 49

duieangs g_.d

( Autc;r?atic ﬁain setting [urstion g [d8
autorange) launch comman o EI_”
and associated parameters ‘\V
Physical unit used to F—————
display gain levels Lirits |-:[I 4 'l'|
Tongpa
Selection of the acquisition |:|.=|,H.||| E —
trigger conditions (no i
trigger, use of a threshold Diegt ™ Theer |Thee:
condition, logical operator) Dhestion Iﬂ @ a0 ﬂ

|l

HE-ER
[T

——  Gain view meters and
gain adjustment scrolling
bar

=
|

Activation of a threshold

A EEEERL.

Le
jjaahaaéaaé
—L

Threshold value

z Slope of the threshold
trigger (trigger active on a
rising or falling slope)

EL

U Gains
When the option Linked is active, the gains on all active measurement channels are modified: The gain setting of
one active channel leads to identical modification on all active measurement channels.

The gains on the active channels are identical, if the option Identical is activated. Each setting of one channel is
passed to all other active channels. This option is only available if the option linked has been chosen.

.

a Autorange . Start automatic gain setting according to the input level on the hardware platform.

The autorange proceeds as follows: during the duration, defined in the dialogue box, the programme stores the
highest reached value and adjust the gain so that this value is located “x” dB (margin defined in the dialogue box)
below that maximum measured value.

(] units: Selection of the display unit of the input level. The gain view meters may display the input levels
according to three different units:

® dB Phys: Display the view meters in physical decibel. This is a relative level in dB calculated according to
the transducer sensitivity and the reference 0 dB of the transducer type.

® dB ADC: Display the view meters in converter decibel. This is a relative level in dB. The level 0 dB is
defined as the full scale of the converter. The values in dB ADC are always negative between 0 and -90 dB.

®  Unit: Display of the view meters in physical units. In case the transducer is a pressure microphone, the
view meter displays the values in Pascals (Pa). In case the transducer is an accelerometer, the view meter
displays the values in m/s2.
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d Trigger: Define here the trigger parameters used for acquisition (not available in MLS mode).

®  Trigger selection: Direct: to start the measurement immediately after clicking on the start acquisition
command or Threshold: to start the acquisition with a threshold condition (negative or positive) defined on
the right hand side. The programme waits for the threshold, when the measurement start command is
activated.

®  Trigger delay (in ms): For threshold triggering, it is possible to start the acquisition with a pre-delay or a
post-delay in relation to threshold crossing. Input this delay or use the arrows up/down to increase/reduce
the value

®  Operation: Select a logical Boolean operator for the threshold trigger: OR to activate the recording if one
of the conditions is fulfilled and AND to activate the recording when all conditions are fulfilled.

(] channels

Ch. 1 2
Define an identifier for each /Ba/_l _I

active measurement channel L = \ . . )
and, if possible, enable or 1] j 1] j The gain adjustment scrolling bars allows the
disable the current -10 I J -10 user to perform manual gain selection :
measurement channel. -0 -20
Click on the arrows to increase or decrease
- -3l the gain value by steps of 1dB or unit.
-4 - -4 >
A0 &0 J Click on the scrolling bars to increase or
- D decrease the gain value by steps of 10dB or
units.
-7l -rd
-804 &0
-00 | j -0 j ) Enable / Disable the threshold condition

Threshold condition

indicator: becomes and stay db db /
yellow when one or several Thies ¥ [

threshold trigger conditions are ||~

fulfilled. EC | Esscl

Click once on the indicator to Trigger way. The threshold condition will be

reset it. fulfilled when the input level passes above
Slops |+ ™ ! P P
L Ij Ia/ (positive slope) or passes below (negative slope)

the threshold value.

for a given measurement channel

|1 Threshold level
L —1
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7.3. Display set-up and status bar

The horizontal toolbar can be used to set the graphical display parameters of the measurement window.

7.3.1. Dynamic settings

ﬂl Use the command Display / Autoscale to automatically re-scale the plots as a function of the measured
noise levels.
I% Use the command Display / Link channels to enable or disable linked amplitude scales of plots for each
active measurement channel..
}“ﬁl‘]' Use the command Display / Automatic autoscale at the end of acquisition to automatically re-scale the
plots at the end of the acquisition process

Time history | g
Use the command Display / Time history to display the time
[ Ghaw time Fiskcey history plot and select the frequency band to monitor. The following
D dialog box appears on-screen.
Erequency |,-.L -| Carcel | Tick the box Show time history and select the frequency band (or

overall level) to display.

Use the command Display / Set-up to define the display parameters of each type of data (spectra and time
histories) in the measurement window. The following dialog box is displayed on screen.

Display or not the Y-axis scale and select the graph dynamic
range (constant range or set up manually the minimum and
maximum limits)

Display or not X-aXIiS Spectlum, Time history Show / Hide one or two
scale : : w / Hi r twi
A ais " s Eursur[;]/, cursors on the plot.
R : I¥/ Scale =1 z
W Ygcale v | Show
Display or notth a glrki ™ Constantrange | “yae
on the plo : : .
Warnous Show / Hide cursors’
i . ] p
Min ISD'D I Shaw_~ values and select
v\ Grid 4] » B Crmines | channels.
b 2w |en.n ~£aam
ja

i

Cloze I ll _I

7.3.2. Status bar

The status bar allows the operator to select the measurement locations and input a general comment, either by
direct input or by selection in a list, corresponding to the last 4 locations completed by the operators and the default
locations.

Lu:u:atiu:uan'rtu:hen j Cu:um.l Demo - IM
Measurement ’J Overall comment on 'J % of data acquired or processed
location the measiirement
N - |
| ragfwan
It is possible to edit different locations for each measurement channels by using Chaerel |75 =
the syntax Locationl / Location2 in the edit zone. For example, the syntax e [iee =1
Room / Office will affect the location Room to channel 1 and Office to channel -
5. Charved | [ |
| @ | Chaerel | [-]
This operation may be done with the command Commands / -
Identifier. The dialog shown aside is displayed on screen. Input the locations | r‘_':" =
for each active channels and a general comment.
[oe ] coca |
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7.4. Measurement process

After measurement configuration, the user can control the measurement process with the following icons:

The following
paragraph 7.

=0
n Save

The following

Start the acquisition process (F3)

The acquisition starts according to the defined acquisition and averaging parameters. When a trigger
condition is defined (with the command Gain and threshold), the analyser waits for the trigger event,
in order to start the measurement.

Stop an acquisition in progress (F4)

Accept current results (F7)

The measurement results are saved in a measurement session datafile.
Do not accept current results and restart the measurement (F6)
Start / Stop the pink noise generator (F11)

It is possible to generate a pink noise in order to carry out received or emitted noise spectra
measurements. See paragraph 7.2.3 on the configuration of the generator. The first press on this
icon activates the generator while the second one stops it.

It is recommended to set the gain values of the acquisition platform while the generator
is switched on in order to avoid overloads

icons are displayed if averaging conditions are set at the acquisition parameters' stage (see
2.4.2).

b2 | Store the current averaged spectra in a measurement session datafile

Reset the current averaged spectra

results in a measurement session datafile

sketch summarises the state of the generator and the status bar at the different stages of the

acquisition process.

& This process is not valid for received impact noise and background noise measurements. The states
Wait delay, Autorange and Stabilisation of the generator are optional.

K >

LA
[} [} [} [}
[} [} [} [}
[} [} [} [}
i | | Pink noise emission |
i FECEEELEE . i grosusensaes .! ..... . :,‘
i : . i i ACQUISITION i kY
| . S | T
- 17 Stabilisation | S
Delay to leave !z Autorange :!% of the | ' Ky
the room X =l generator | ' %
- . before ! ! %
! , t
[} [}
|
[}
[}
[}
[}
|

? acquisition
i STOP

STATUS
BAR

«Wait delay»  «Autorange»  «Generator> <Measurement»

o ' ' e ' o '

/0 See paragraph 7.2.4.1 © See paragraph 7.2.3
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8. MECHANICAL EQUIPMENT NOISE MEASUREMENT

The measurement of equipment noise for building acoustics applications correspond to the maximum value of the A-
weighted Leq time history, using a Slow time constant, over a user-defined duration.

Audio signal recording and internal signal generator options are not available in this mode.

Use the command Acquisition / New to pen a new measurement manager. This Mesaae - Denagem L]
manager is used to select which measurement will be performed and to configure the 53 o :
acquisition parameters of each one of them. Conbgue | Pasamerize

Click on Configure to select which elements will be added to the manager. Select only Mechanical equipment
noise.

Hezasuiedresnl menager conhiguestion - Demo. g The manager toolbar then looks like
Hﬂﬂ this:
[ b ol evper T e Prabonrg
I Vedical [Heaus Dorogen
& Hiianisl 53] . a

Condigrie Pyaesiios  Heahsny

Refer to chapter 6 for more

Cancel | information on how to use the
managers in dBBATI32.

All the display and acquisition parameters can be saved in a measurement manager file (*.GSM) by using the
command Acquisition / Save As.
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8.1. Measurement set-up

&
Faamehizs | Measurement set-up can be done by pressing the key Parametrize of the manager. The dialog box
shown below appears on screen :

Q Acquisition tab

.| Channels

Exmursber | ] g .
J | Define the active measurement channels

(the acquisition platform input lines) that will
be wused for spectrum acquisition (see
: chapter 4).

‘ri-rrrdrrrn 17
F 1 [Heckred e 2] . i
e e g | Frequencies
3 [echarisd sospement von 7]
[ 2 [Fecharcs scppamn nce. = | If the equipment noise spectrum is saved (in
. : the options tab), choose between octave
(e " | and third octave spectrum analysis and
= hd cctarem define the frequency limits for the analysis.
g [t "
F Eul eciwvag

This setting does not affect the Leq
=] e | measurement frequency range.

Q Options tab

Y —

®  Storage of the spectrum Aoeuon Opbars |

Tick the box Equipment noise

spectrum storage to save the

mean Slow spectrum along with

the measurement results Siected ibms 11
(autospectrum data item).

™ Copsrand noms spachsm (losgs
®  Automatic validation

I Sulomsi vakdaion
Tick the box Automatic
validation for the results to be
saved automatically in the
measurement session datafile at
the end of the acquisition.
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8.2. Measurement window overview

Once the measurement set-up has been completed, start the acquisition by pressing the icon % Mechanical
equipment noise of the measurement manager toolbar. The following measurement window appears on screen

I E T

Display parameters' toolbar : curves to display, autoscale, time
history, etc.

Clamil | B mai i &1

Command toolbar :
acquisition
parameters, gains,
threshold, start , stop
measuring, etc...

Thapen| | e Al

Clomiend 1 Sorvny bt ol i

&

j::.r|.—-

1]
;Iw-u...u

e B

Display Slow time
history (A-
weighted) with
cursors' values and
references

5@

Status bar : state and information about the acquisition process

The measurement configuration and control is accessible via the vertical command toolbar. In the following, we

describe the functions of each icon:

1
15
i

Automatic re-scaling of the spectra and time
history plots

Enable or disable display of the time history plot
and select the frequency band to monitor

The equipment noise level becomes equal to the
cursor value.

=]
ﬁl

Enable or disable linked amplitude scales of plots
for each active measurement channel

Perform an automatic autoscale to adjust data
display at the end of the measurement.

The measurement configuration and control is accessible via the vertical command toolbar. In the following, we

describe the functions of each icon:

|@| Definiton of the measurement identifier
(location and comment)
m Show/hide information table
Overloads and underloads display
@ The upper part shows overload LEDs
(instantaneous on the left, max hold on the
@] @] ‘o

The lower part shows underload LEDs

=

Define gain parameters

BB Rk

Start the acquisition process — Reset all indicators
and data values.

Stop the acquisition in progress

Validate current results and store them in a
measurement session datafile

Cancel current results and start again
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8.3. Display set-up and status bar

The horizontal toolbar can be used to set the graphical display parameters of the measurement window.

8.3.1. Dynamic settings

ﬂl Use the command Display / Autoscale to automatically re-scale the plots as a function of the measured
noise levels.
I% Use the command Display / Link channels to enable or disable linked amplitude scales of plots for each
active measurement channel..
}“ﬁl‘]' Use the command Display / Automatic autoscale at the end of acquisition to automatically re-scale the
plots at the end of the acquisition process

8.3.2. Display time history

Use the command |g Display / Time history to display the time

history plot and select the duration to monitor. The following dialog

W Show time histons box appears on-screen.
: I— = | The measurement window is updated on validation.
Dwration [2] {30 — Cancel

8.3.3. Manual determination of the equipment noise level

By default, it is the maximum Leq A-weighted Slow value over the complete duration of the acquisition that is
considered as the equipment noise level. However, if an unwanted noise event occurred (door slamming), this value
may be manually selected.

Move the cursor on the time history plot and use the command ﬁl Display / Modify equipment noise to
manually select the equipment noise level with the cursor (for the active channel). The indicators are automatically
updated.

é& Storage of the equipment noise spectrum is not possible if this function is used.
8.3.4. Graphical settings

Use the command Display / Set-up to define the display parameters of each type of data (spectra and time
histories) in the measurement window. The following dialog box is displayed on screen.

Display or not the Y-axis scale and select the graph dynamic
range (constant range or set up manually the minimum and
maximum limits)

Display or not X-aXIiS Spect[um, Time hiztory Show / Hid b
scale . . ow / Hide one or two
A ais s Eursu:ur[;]/, cursors on the plot.
o : W/ Scale | 2
3 Noals ¥ Show
Display or notth a glrki ™ Constantrange | “yaie
on the plo : ; .
Wanouz————— . | Show / Hide cursors’
HMin IED-D v Show_~ values and select
v\ Girid Rl o m e channels.
b2 |su.u ~Zoom
Cloze I il —I —'I LI ﬂl
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8.3.5. Status bar

Lu:u:atiu:unl Elevator j Cu:um.l Demo j Measure

Measurement location Overall comment on the
measiirement

The status bar allows the operator to select the measurement locations and input a general comment, either by
direct input or by selection in a list, corresponding to the last 4 locations completed by the operators and the default

locations.

Leszadion

It is possible to edit different locations for each measurement channels by Chrareed [Foom H

using the syntax Locationl / Location2 in the edit zone. For example, the [ |

syntax Room / Office will affect the location Room to channel 1 and Office foe =

to channel 2. Chasnad | =
I

This operation may be done with the command I@l Commands / Charnel |
Identifier. The dialog shown aside is displayed on screen. Input the
locations for each active channels and a general comment.

8.4. Measurement process

After measurement configuration, the user can control the measurement process with the following icons:

E

Start the acquisition process (F3)

The acquisition starts according to the defined acquisition parameters. From this moment, the
maximum A-weighted Slow Leq value is stored. To reset the measurement, press again on this key.
All indicators would be reset in this case.

'

Stop an acquisition in progress (F4)

The equipment noise measurement is stopped : the maximum A-weighted Slow Leq value since the
last reset is displayed for validation. Calculation of the equipment noise spectrum (mean
autospectrum for the selected frequency bands) is stopped.

Accept current results (F7)
The measurement results are saved in a measurement session datafile.

N

Do not accept current results and restart the measurement (F6)
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9. REVERBERATION TIME (RT) MEASUREMENTS

This chapter deals with RT spectra measurements.

During a reverberation time measurement, dBBATI32 creates time decay for each measurement frequency band
and then applies a regression calculation algorithm in order to determine the reverberation time value in seconds
(i.e. we obtain a RT spectrum).

Refer to annex 21.3 for a detailed explanation of the RT calculation.

Use the command Acquisition / New to pen a new measurement manager. This
manager is used to select which measurement will be performed and to configure the = & _
acquisition parameters of each one of them. e

Click on Configure to select which elements will be added to the manager In this chapter, we select the type of
element Reverberation time.

Mg i eyl manage O ordunstio - [ e g

(@] +1+]

Ciareiand meciam < - Fieveaten sbor s Frafionrg .
A Ersstion ' I Veticd The manager toolbar then looks like

Parbadi T fola e AR bre] * Hopenisd this:
TR edes BSCEpIon ey

el (e —Iﬂ Msosurn -Opragam S
L MhsChiane S SRaLeTrE nite

'+ [l e tmmabion fres oK || A .-;If e

Flrwars cribans Configurs Paeymresirirn Fiuw'h;'-ia-

Refer to chapter 6 for more information on how to use the managers in dBBATI32.

All the display and acquisition parameters can be saved in a measurement manager file (*.GSM) by using the
command Acquisition / Save As.
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9.1.

Measurement window overview

)

Ll |

The measurement window can be accessed from the icon f&##bsata.| Reverberation time of the manager toolbar

. | [T —— y— - 5

Display parameters' toolbar : curves to display, autoscale, etc.

7 |
o 1= | e \ z : T
Command toolbar : jiEJD. l_';:"l' AT -':I -: Chases | el A N EEE
acquisition parameters, i : | Disoy
averaging parameters, . . L és;ij iaréd dota
gains, threshold, start , B 'gh -
stop measurina, etc... nn yalluecsu;c()jrs
1k
) references
it}
15|
K i
._:"F'.- s
TalEa] 4
el 2L i

g
| i o] Lt i) 1k

Jk ik

l\.wh-'l"'\-i d".-a- lr=

o] M i

‘ Status bar : state and information about the acquisition process

The measurement configuration and control is accessible via the vertical command toolbar. In the following, we
describe the functions of each icon:

)
1]

Definition of the measurement identifier
(location and comment)

Show/hide information table

Overloads and threshold exceedance display.

The upper part shows overload LEDs
(instantaneous on the left, max hold on the
right).

The lower part shows a threshold exceedance
LED (see paragraph 9.2.6).

Reset LEDs indiication by a simple click on it

Define gain and threshold parameters

Perform an automatic gain adjustment
(autorange)

Start / Stop the noise generator. if the
generator option has been activated (See
paragraph 9.2.3)

Start the acquisition process

Stop the acquisition in progress

Validate current results and store them in a
measurement session datafile

Cancel current results and start again

EEEE

The following icons are displayed if averaging conditions are set
at the acquisition parameters' stage (See paragraph 9.2.5.2).

it s Store the current averaged spectra in a
— measurement session datafile
=0 Reset the current averaged spectra

Save results in @ measurement session datafile

Display the time decay edition window to adjust
RT spectrum values (See chapter 10).

E |

The display type and the display parameters of the active curves are controlled using the horizontal toolbar:

Automatic re-scaling of the spectra and time
history plots

Enable or disable display of the time history plot
and select the frequency band to monitor

Enable or disable linked amplitude scales of plots
for each active measurement channel

3]

AuTo Perform an automatic autoscale to adjust data
display at the end of the measurement.
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9.2. Measurement set-up

&

Faamshize | Measurement set-up can be done by pressing the key Parametrize of the manager. The dialog box
shown below appears on screen :

iz g i et set-up - e gim
Aguiion | AT computation | Dgbon: |
T shap of decass [res] a =
Sigul
& Il ebipl St
Seelecied deme 141 = I “-lm—'-"-lhim
Chorwl =]
1| || Fs =
2 [ FF Firk rusioh geraialed
r = | " Wi
r: =l Lo T
: smﬂmmm
IEEI |4,.: N compleind
. = =
Iﬁ!}tjlw (¥ ||:.|:| | E
+ i
IFHE‘:;I'_ (1T |5|, -l III'_ j.'{ iyl ad
| aE I Bfivis

Refer to chapter 6 for more information on the use of managers.

9.2.1. Acquisition channel types for RT measurement

Channels Define the active measurement channels (the acquisition platform input
¥ 1 |Reverberation time lines) that will be used for spectrum acquisition. Note that only channels that
I 2 [Reverberation tme have been enabled in the hardware configuration dialogue box may be
- selected (see chapter 4).

Reverberation time

Lefleiielie

The type « Reverberation time » is automatically associated to each channel
(all fields are greyed).

Feverberation time

=l

r
r

9.2.2. Analysis parameters

Frequencies
™ Dctaves Mi I vI
Choose between octave and third octave spectrum analysis and define the 5 B njod
imi i *  Third octaves
frequency limits for the analysis. 4 . Max m

Also, define the time basis used in the computation of the
Time step of decaps [ms] a0 = reverberation time decay. Greater accuracy is achieved with a
smaller time basis, though at the expense of calculation time.

& The RT measurement is performed in real-time only if the selected time step is multiple of 20 ms.
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9.2.3. Signal characteristics

Select of signal that will be used for the reverberation time measurement.

a Interrupted stationary signal

Sl
™ |k shaboran
r~ Irmgute Pl il i T il s
g F
I Pirk ross geression
™ el
i Aydornatic
Statdeatesn Ginslor bl on S quaaton
|T :l % gl
Emittion dussion

10 <% compieted

dBBATI32 offers reverberation time calculations from a
stationary signal (cut-off of a pink noise source).

The duration of the measurement is defined in seconds.

®  Noise generator parameters
It is necessary to connect an amplified loudspeaker
to the LEMO4 output socket of the SYMPHONIE or
HARMONIE acquisition box to generate a pink noise.

This generator may manually activated with an
icon of the measurement window or the F11 function key.

It may also be automatically started and stopped by dBBATI32. To do so, tick the option automatic and define a
stabilisation duration before staring the acquisition and the emission duration, as a function of the percentage

of the complete duration of the measurement.

Refer to paragraph 9.4 for detailed explanations on the generator state during a measurement.

a Impulse signal

Signal
™ rimmupt shabionmy
gyl Husl.rcntrl-:hdm
Mg F =
r
=
o~
i<
=

dBBATI32 offers reverberation time calculations from an
impulse signal.

The duration of the measurement is defined in seconds.

Eﬂ"] It is recommended to start an acquisition with a
threshold trigger (see paragraph 9.2.6).

Refer to paragraph 9.4 for detailed explanations on the measurement process.

CHAPTER 9 - REVERBERATION TIME (RT) MEASUREMENTS

PAGE 50



DBBATI32 SOFTWARE SUITE : USER MANUAL

O mLs signal
In MLS mode (Maximum-Length Sequence), follow the recommendations below.

It is necessary to connect an amplified loudspeaker to the LEMO4 output socket of the SYMPHONIE or
HARMONIE acquisition box.

Signal The response duration should be carefully selected, as it
™ Intmmpt sationane R . should be adapted to the geometry o_f the_ room. .
C rpyls ﬂ“'“ = Make sure that the response duration is long enough in
= LY 26 H order to obtain a background noise at the end of the
5 : Bluiber ol asst g measurement.
e =l
"'_ It is possible to average this response in order to decrease
e Measmsment dslon: — the effect of background noise. The higher the average
.l number, the better the response quality, because the
|'_ :’ Chidei influence of random phenomena (background noise)
5 decreases. On the other hand, the acquisition duration
|_ j increases (the signal to noise ratio increase by 3 dB when

doubling the number of averages.

Refer to annex 21.2 for more details on the MLS acquisition. Refer to paragraph 9.4 for detailed
explanations on the measurement process.

] General remark (SYMPHONIE)

The output level of the signal can be set by the SYMPHONIE icon el Sl IL

driver from the Windows task bar oL Ouipt leval
R Timnimmezsmn ridE 250
F Analog
Cick on the icon IR Svmphonie: 000BE | = 1048 [0.73V]
ick on the icon Wi e right of the [ e — 20 B [0, 25]
mouse. A contextual menu appears. Choose the Configuration — 30 dB [0.08]
field and set the SYMPHONIE output level. The output level is Lo et |

changed in real time if you are playing a noise.

LY For more information on SYMPHONIE or HARMONIE (for example, connection plugs and driver configuration),
consult the system installation manual.

9.2.4. RT computation parameters

&

Faamshize | Click on the Parametrize key of the measurement manager and select the RT computation tab.

W peiineimas il st - Db, gaim

Scqizition BT conpuision | 0ption: |
dBBATI32 offers reverberation time calculations from either stationary,
impulsive or MLS signals.

Selaciad isera : 141 From an impulsive signal source (or MLS signal), it is possible to
Comeutzdon apply integration (Schréeder) and/or suppress the background
S k] 0 - noise.

o e

Werpules vignal o ML3 During the calculation phase, the start and end settings define the
B Gichateds ntagrafion. regression boundaries that are used to calculate the RT values by frequency
=3 Rarrares hackgrosad rons bands.

See chapter 21.2 for a detailed reverberation time calculation
explanation.
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9.2.5. Measurement options

The configuration of measurement options and (if required) averaging options can be performed in the Options tab
of the measurement set-up dialog box.

T

eopesbor | ] compuskor  Obars I

e e v e et

oy

A
r T Eabwiry o s of s i B
T igreivees r

IF jdmmgs beims mach socpaiss

IF s ek &

Herom o reareeEanh r Zl

IF Cudesd s e TSm0l mbruieilohe piimiba
Gt - ZI =i e by E-:r-m-:ul.":l

o ] e |

9.2.5.1.Acquisition options
u Define if time decays are to be recorded into the measurement session, for

. [T Decay storage
later analysis. n

[ Signal storage
®  Define if the audio signal is to be recorded to hard disc. v Autorange before each acquisition

When this option is activated, the audio recording is stored in the active ¥ aytamatic validation
measurement session datafile at the end of the acquisition.

®  Perform an autorange automatically before each measurement V¥ Delayed measurement
I_ =
®  Automatic validation of the results. Useful when averaging over several Delay (=] 5 1
measurements.
| ]

Define a delay before starting a measurement (so that the operator may leave the room during the
measurement process).

Refer to paragraph 9.4 for more information on the measurement process.

9.2.5.2.Averaging options

~ hyerage ®  Averaging between channels of the same type

When a measurement is performed with, say, two active channels,
dBBATI32 calculates the average RT spectra over the two
IV | Siorage ofspectiafameach chanme! channels. Each spectrum of an active channel may be stored
separately.

W between channels af the same type

W Dver several measurements

. ®  Averaging over several measurements.
Murmber of meazurements : |4 :ll ging

dBBATI32 will calculate a unique averaged spectrum over a

™ Storage of intermediate spectra sequence of spectra. Use the dialogue box to define the number of
it e st 1 et measurements to be included in the averaging calculation.
4 driven by gererator or MLS] Intermediate spectra, calculated for each measurement will be

stored in order to effect the averaged spectrum.

The option Automatic validation allows the user to perform a serie of measurements automatically.

It is possible to combine the two types of averaging methods.
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9.2.6. Gain and threshold command, autorange

Once the measurement set-up has been completed from the measurement manager, perform the following from
within the measurement window.

Use the command w00 Commands / Gains and threshold. This dialog box enables the definition of gain
and threshold settings. These parameters can be used in several ways by the application software. All parameters
and the available actions may be enabled or disabled according to the acquisition module, which calls this command.

Identification of active

The gains (linked andj/or Giains measurement channels

identical) for each active [~ Lnked Ch 1

measurement channel | Gan 49

duieangs g_.d

( Autc;r?atic ﬁain setting [uration  agn [d8
autorange) launch comman o EI_”
and associated parameters ‘\V
Physical unit used to |F————
display gain levels Lirits |-:[I afc 'l'|
Tongpa
Selection of the acquisition |:|.=|,H.||| E —
trigger conditions (no =
trigger, use of a threshold Diegt ™ Tieer |Thee:
condition, logical operator) Dhestion Iﬂ @ = ﬂ

S |l B

ZEE\

——  Gain view meters and
gain adjustment scrolling
bar

L
|

Activation of a threshold

A EEEERE

Threshold value

L
—| EB2arkes
&

2N
|

Slope of the threshold
trigger (trigger active on a
rising or falling slope)

EL

U Gains
When the option Linked is active, the gains on all active measurement channels are modified: The gain setting of
one active channel leads to identical modification on all active measurement channels.

The gains on the active channels are identical, if the option Identical is activated. Each setting of one channel is
passed to all other active channels. This option is only available if the option linked has been chosen.

.

a Autorange . Start automatic gain setting according to the input level on the hardware platform.

The autorange proceeds as follows: during the duration, defined in the dialogue box, the programme stores the
highest reached value and adjust the gain so that this value is located “x” dB (margin defined in the dialogue box)
below that maximum measured value.

(] units: Selection of the display unit of the input level. The gain view meters may display the input levels
according to three different units:

® dB Phys: Display the view meters in physical decibel. This is a relative level in dB calculated according to
the transducer sensitivity and the reference 0 dB of the transducer type.

® dB ADC: Display the view meters in converter decibel. This is a relative level in dB. The level 0 dB is
defined as the full scale of the converter. The values in dB ADC are always negative between 0 and -90 dB.

®  Unit: Display of the view meters in physical units. In case the transducer is a pressure microphone, the
view meter displays the values in Pascals (Pa). In case the transducer is an accelerometer, the view meter
displays the values in m/s2.
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a Trigger: Define here the trigger parameters used for acquisition (not available in MLS mode).

® Trigger selection: Direct: to start the measurement immediately after clicking on the start acquisition
command or Threshold: to start the acquisition with a threshold condition (negative or positive) defined on
the right hand side. The programme waits for the threshold, when the measurement start command is
activated.

®  Trigger delay (in ms): For threshold triggering, it is possible to start the acquisition with a pre-delay or a
post-delay in relation to threshold crossing. Input this delay or use the arrows up/down to increase/reduce
the value

®  Operation: Select a logical Boolean operator for the threshold trigger: OR to activate the recording if one
of the conditions is fulfilled and AND to activate the recording when all conditions are fulfilled.

(] channels

Ch. 1 2
Define an identifier for each /Ba/_l _I

active measurement channel in 54 23 3\ ) . .
and, if possible, enable or 1] j 1] j The gain adjustment scrolling bars allows the
disable the current -10 I -10 user to perform manual gain selection :
measurement channel. -20- J -20 . .

Click on the arrows to increase or decrease

30 -3l the gain value by steps of 1dB or unit.

-0 -40 >

50 &0 J Click on the scrolling bars to increase or

£l D decrease the gain value by steps of 10dB or
units.

-7l -rd

-804 &0

-00 | j -0 j ) Enable / Disable the threshold condition

Threshold condition for a given measurement channel

indicator: becomes and stay db db /
yellow when one or several Thies ¥ [
threshold trigger conditions are ||~

fulfilled. EC | Esscl

Click once on the indicator to Trigger way. The threshold condition will be
reset it. fulfilled when the input level passes above
Slope |+ ™ u P P
e Ij Ia/ (positive slope) or passes below (negative slope)

the threshold value.

1 Threshold level
L —1
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9.3. Display set-up and status bar

The horizontal toolbar can be used to set the graphical display parameters of the measurement window.
9.3.1. Dynamic settings

M Use the command Display / Autoscale to automatically re-scale the plots as a function of the measured
noise levels.
I% Use the command Display / Link channels to enable or disable linked amplitude scales of plots for each
active measurement channel..
“t"lil'] Use the command Display / Automatic autoscale at the end of acquisition to automatically re-scale the
plots at the end of the acquisition process

Time histoep |g
Use the command Display / Time history to display the time
7 Ghaow time Fiskcay history plot and select the frequency band to monitor. The following
D dialog box appears on-screen.
Erequency |ﬁ. v| Carcel Tick the box Show time history and select the frequency band (or

overall level) to display.

Use the command Display / Set-up to define the display parameters of each type of data (spectra and time
histories) in the measurement window. The following dialog box is displayed on screen.

Display or not the Y-axis scale and select the graph dynamic
range (constant range or set up manually the minimum and
maximum limits)

Display or not X-aXIiS Spectlum, Time hiztory | Show / Hid .
scale " " ow / Hide one or two
# ais ¥ s Eu'sm[i_]/’ cursors on the plot.
S W/ 5cale # 1 2
V3 ; ¥ Show
Display or nottha gTic: [T Constantrange | “yoe
on the plo W arnious Min [50.0 [V Shaw Show / Hide cursors’
Min {30. =" values and select
v\ Grid 4] SE O channels.
b |su.n ~£oom

et 8 sl ynl e

9.3.2. Status bar

The status bar allows the operator to select the measurement locations and input a general comment, either by
direct input or by selection in a list, corresponding to the last 4 locations completed by the operators and the default
locations.

Lu:u:atiu:uan'rh:hen j CDm.IDemD - IM
Measurement ’J Overall comment on ’J % of data acquired or processed
location the measiirement
[ldnrttication _H
Lesgtion
It is possible to edit different locations for each measurement channels by Dhanwel [con =l
using the syntax Locationl / Location2 in the edit zone. For example, the .y [ivce =
syntax Room / Office will affect the location Room to channel 1 and Office to
Chaeeed | = |
channel 2.
| @ | Cheeeal | El
This operation may be done with the command Commands /
Identifier. The dialog shown aside is displayed on screen. Input the locations FT =

for each active channels and a general comment.

o] cacw |
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9.4. Measurement process

9.4.1. Procedure

After measurement configuration, the user can control the measurement process with the following icons:
Start the acquisition process (F3)
The acquisition starts according to the defined acquisition and averaging parameters. When a trigger

condition is defined (with the command Gain and threshold), the analyser waits for the trigger event,
in order to start the measurement.

.. H_|l Stop an acquisition in progress (F4)
oK Accept current results (F7)
The measurement results are saved in a measurement session datafile.

..5 || Do notaccept current results and restart the measurement (F6)

Time decay edition (See chapter 10). Display the time decay adjustment window to adjust
manually the decay 'slope in each frequency band, if the RT measurement results are not correct

Start / Stop the pink noise generator (F11)

It is possible to generate a pink noise in order to carry out RT measurements with source cut-off
(interrupted stationary signal). See paragraph 9.2.3 on the configuration of the generator. The first
press on this icon activates the generator while the second one stops it.

It is recommended to set the gain values of the acquisition platform while the generator
is switched on in order to avoid overloads

The following icons are displayed if averaging conditions are defined (see paragraph 9.2.5.2).

sug| Store the current averaged RT spectra in a measurement session datafile

520 Reset the current averaged spectra

u Save results in a measurement session datafile

9.4.2. Sketches

The following sketch summarises the RT measurement process for the 3 modes available in dBBATI32. the states of
the generator and the status bar at the different stages of the acquisition process are indicated.

L Emission
A duration

Interrupted
stationary signal

> <

OSee paragraph 9.2.5
@®See paragraph 9.2.5

|
|
|
i
|
:
|
:
Stabilisation |
i
|
|
|
|
i
|
i
|
|
|

[}
[}
i 3
©See paragraph 9.2.3 Delay to leave Autorange i of the "-‘
the room ! generator °
! before %
.......... .F | acquisition R t
| |
X : : X >
START i ; sToP
| |

«Wait delay»  «Autorange»  «Generator» <Measurement>» S";:":S
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Impulse signal

©See paragraph 9.2.5

|

u
e e e T -
=

Delay to leave
the room

ACQUISITION i

Impulse signal (1$7k gun shot..)

STATUS
BAR

«Measurement»

MLS Signal

OSee paragraph 9.2.5
LA @®See paragraph 9.2.5

Delay to leave
the room

«Wait delay» «Autorange» <Measurement» ST;)I: S

& The states Wait delay, Autorange and Stabilisation of the generator are optional.
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10. DECAY EDITION WINDOW (RT)

The time decay edition window is used to display the time decays that are used to compute a reverberation
time spectrum.

This window is displayed at the end of the RT measurement or
analysis process (see chapters 9 and 17).

It is also possible to modify time decays linked to an existing
RT spectrum of the measurement session.

When editing a time decay item, it is not possible to close the
measurement session.

This window is made up of A frame showing the current RT
spectrum resulting from regression calculation of the time
decay of each frequency band and the time decays of each
frequency band. The slope of these decays (on which the RT
value depends) can be adjusted manually.

It is possible to zoom each time decay frame by Double-click
double clicking within its frame (or by pressing the %)

A - | A e ok
[ A=308 Regression line computed.
The slope represents the RT

value in seconds

Noise level of the source
before cut-off

Active decay used for
regression computation

__{ Background noise level

L] 10 1.5 20 25 40 b a0 15

These elements are automatically selected according to the user defined RT calculation parameters and the
calculation algorithm. The toolbar of this window allows the user to perform the following operations:

Modify the measurement identifier and add comments }uﬂﬁ Automatic re-scaling of the plots

@l Link cursors on all the graphical view (not active for RT

Define or modify the calculation parameters adjustment)

Define a study zone for a given frequency band.

dBBATI32 allows the user to exclude any part of the time m
history such as noise, parasites, double decay etc, that

are not useful for the calculation process.

Hide display of the RT spectrum

m EE

~+

Relaunch an automatic RT spectrum calculation according Ml Hide display of the time histories

to the current RT calculation parameters.

Enable or disable the decay manual adjustment mode.

When enabled, this option allows the user to select the

start and end points of the regression calculations. Simply [J| Save the results in the active measurement session
select these points with the cursors on the adequate

decay plot.

s [E]

Undo the latest slope adjustment ><| Close the time decay edition window without saving
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| 11. ROOM CRITERIA MEASUREMENTS

dBBATI32 allows the user to compute the following room criteria :
®  Quality criteria : RT, EDT, Clarity, Definition, ST1.
® Intelligibility criteria : STI, RASTI.

These criteria are obtained from echogram curves per frequency bands. These curves result from an analysis by
digital filtering from an impulse response of the room. This response may be obtained by MLS technique.

Refer to chapter 21.5 for detailed explanations on the calculations, criteria definition and results’ interpretation.

This chapter deals the measurement set-up and process of room criteria in dBBATI32.

Use the command Acquisition / New to pen a new measurement manager. This Mesuae Damagem )
manager is used to select which measurement will be performed and to configure the £ F
acquisition parameters of each one of them. Conbgae | Faametize

Click on Configure to select which elements will be added to the manager. In this chapter, we select the type of
elements room criteria.

Mpanasmend manans conhiquahon - NEmin nEm

Siandmid ot im Fextil iorirg

§ Emimion i adiosl
A ritie Ieception ievel g pe—
N brpact i recaphion el
;Bﬂﬁm‘dlmt = I

H ecrianag-sl s qageend noae

a ™ Rarverbsiabon bie [IF. I

4 Finoen e

Exi /R tivularsirly Coarcel |

The manager toolbar then looks like this:

= & 1y Refer to chapter 6 for more information on how to use the managers in

e dBBATI32.

All the display and acquisition parameters can be saved in a measurement manager file (*.GSM) by using the
command Acquisition / Save As.
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11.1. Measurement window overview

‘a

The measurement window can be accessed by the icon Fosmesksia | (oom criteria of the manager toolbar.

Display parameters' toolbar : curves to display

Command toolbar :

acquisition parameters, B B [Cranwii 7T S N O Display
gains, threshold, start , 2y [+a acquired data
stop measuring, decays, | L with cursors'
etc... - | values and
\- references
ar

VL]

.;".ﬂ I [k ]

[l ]

IE‘I..JIII
a8

L =
1= I8 =0 16 s T is LE L L L8
oo ﬂ':"'l:-' .J-Dwnriw 100

Status bar : state and information about the acquisition process

The measurement configuration and control is accessible via the vertical command toolbar. In the following, we
describe the functions of each icon:

Definition of the measurement identifier

Perform an automatic gain adjustment
(location and comment)

(autorange)

#00

Show/hide information table Start the acquisition process

Overloads and threshold exceedance display. o
Stop the acquisition in progress
The upper part shows overload LEDs
(instantaneous on the left, max hold on the
right).

The lower part shows a threshold exceedance
LED (see paragraph 11.2.6).

Validate current results and store them in a
measurement session datafile

©
by BEE

L . . . Cancel current results and start again
Reset LEDs indication by a simple click on it

Display the time decay edition window to
adjust values (See chapter 12).

El

=]

Define gain and threshold parameters

A WIEE

The display type and the display parameters of the active curves are controlled using the horizontal toolbar:

Automatic re-scaling of the spectra and time
history plots

Enable or disable linked amplitude scales of plots
for each active measurement channel

Select the room criterion to display in the AuTo Perform an automatic autoscale to adjust data
spectrum view. Rl display at the end of the measurement.

Enable or disable display of the time history plot
and select the frequency band to monitor

T i |2
]
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11.2. Measurement set-up

&

Fasndie | Measurement set-up can be done by pressing the key Parametrize of the manager. The dialog box
shown below appears on screen :

M= adiaEmedd sk -up - D gam

Aeruitiion | Cilmia compulation | Optior: |

Sigrd

Sekected e 141 o Bt it vtiart

[resrwreds HLE I_—:Il

| aK I LT

Refer to chapter 6 for more information on the use of managers.

11.2.1.Acquisition channel types for room criteria measurement

Channels Define the active measurement channels (the acquisition platform input

¥ 1 |Room criteria j lines) that will be used for spectrum acquisition. Note that only channels that

I 2 [Foomoitena j have been enabled in the hardware configuration dialogue box may be
- — selected (see chapter 4).

[T 2 |Room criteria j

[T 4 |Room criteria j The type « Room criteria » is automatically associated to each channel (all

fields are greyed).

11.2.2.Analysis parameters

Frequencies
Choose between octave and third octave spectrum analysis and define the " Dotaves i |1'3"3' :l'
frequency limits for the analysis. % Third octaves
i ; EY: Iﬂ
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11.2.3.Signal characteristics

Select of signal that will be used for the room criteria measurement.

Q Impulse signal

Signal

@ lpafes Mensunemini dalion
WL ﬂ:_:I

L MLs signal

dBBATI32 offers room criteria computation from the
measurement of an impulse response.

The duration of the measurement is defined in seconds.

L) Refer to paragraph 21.5 for the calculation principle
of room criteria.

L) Refer to paragraph 11.4 for detailed explanations on
the measurement process.

In MLS mode (Maximum-Length Sequence), follow the recommendations below.

It is necessary to connect an amplified loudspeaker to the LEMO4 output socket of the SYMPHONIE or

HARMONIE acquisition box.
Signal

" lpulsn Bepore dastion

& WLy 26 =]

The response duration should be carefully selected, as it
should be adapted to the geometry of the room.

Make sure that the response duration is long enough in
order to obtain a background noise at the end of the
measurement.

It is possible to average this response in order to decrease
the effect of background noise. The higher the average
number, the better the response quality, because the
influence of random phenomena (background noise)
decreases. On the other hand, the acquisition duration
increases (the signal to noise ratio increase by 3 dB when
doubling the number of averages.

Refer to annex 21.2 for more details on the MLS acquisition.

Refer to paragraph 21.5 for the calculation principle of room criteria. Refer to paragraph 11.4 for detailed

explanations on the measurement process.

U General remark (SYMPHONIE)

The output level of the signal can be set by the SYMPHONIE icon el iSRSNIl ULl

driver from the Windows task bar ool i crre
B Tiansmizzion e 250
, "  Analog past = 10 dB 0.7V
Click on the icon 8 Symphonie : 00066 with the right of the % loon in togmost 20 dB [0.25V]
mouse. A contextual menu appears. Choose the Configuration — | ™ -3 ol [0, ()

field and set the SYMPHONIE output level. The output level is e

changed in real time if you are playing a noise.

L For more information on SYMPHONIE or HARMONIE (for example, connection plugs and driver configuration),

consult the system installation manual..
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11.2.4.Criteria computation parameters

&

Fmamsize | Click on the Parametrize key of the measurement manager and select the criteria computation tab.
This dialog box is used to select the criteria that will be computed from the measured impulse response.

[Messunmact ant-up Gamogem _H
Aopalion (Crksis poncilston ||:|p|m; |
0 sy oridsiy
™ Azreres back grarsd ross

F Revsstemrstnn e
R p— 141 Rutil)  Dyraio i)

"2l [ =
|rdshpdap Cidsia

=] F gt
¥ RagTI ™ Schowde résgation
5 el ety sl

Ho) 135 250 S0 e X &

wmﬁlﬁlﬁlﬁmw% Fiouy [0 |m

I Detvdion [0 e

it I F E11

o 1o |

Refer to paragraph 21.5 for the calculation principle and definition of room criteria

The computation of intelligibility criteria account for the signal to noise ratios per frequency bands. It is however to
manually inputs these values.

By default, background noise is considered neglectable, thus having a signal to noise ratio infinite (100).

11.2.5.Measurement options

The configuration of measurement options can be performed in the Options tab of the measurement set-up dialog
box.

Msmermort vot-upDomogem__J ®  Define if decays are to be recorded into the measurement session,

Apcuisition | Citeis computsion  Options | for later analysis.

®  Define if the audio signal is to be recorded to hard disc.
When this option is activated, the audio recording is stored in the
active measurement session datafile at the end of the acquisition.

Sedecied Meive 111

¥ Decsy sioimge ®  Perform an autorange automatically before each measurement
I Signal siciage

[+ dutoranges beloe ssch soipasidon

™ Aulervaliec yakdslon u

Automatic validation of the results.

-I:;n-lﬂ E :’ ®  Define a delay before s_tarting a measurement (so that the operator
may leave the room during the measurement process).

Refer to paragraph 11.4 for more information on the measurement
process.

CHAPTER 11 - RoOM CRITERIA MEASUREMENTS PAGE 65



DBBATI32 SOFTWARE SUITE : USER MANUAL

11.2.6.Gain and threshold command, autorange

Once the measurement set-up has been completed from the measurement manager, perform the following from
within the measurement window.

Use the command = I Commands / Gains and threshold. This dialog box enables the definition of gain

and threshold settings. These parameters can be used in several ways by the application software. All parameters
and the available actions may be enabled or disabled according to the acquisition module, which calls this command.

1

Identification of active

The gains (linked andj/or Giains measurement channels

identical) for each active [ Lnked Ch 1

measurement channel | Gan 49

duieangs g_.d

( Autc;r?atic ﬁain setting [urstion g [d8
autorange) launch comman o EI_”
and associated parameters ‘\V
Physical unit used to F—————
display gain levels Lirits |-:[I 4 'l'|
Tongpa
Selection of the acquisition |:|.=|,H.||| E —
trigger conditions (no i
trigger, use of a threshold Diegt ™ Theer |Thee:
condition, logical operator) Dhestion Iﬂ @ a0 ﬂ

|l

HE-ER
[T

——  Gain view meters and
gain adjustment scrolling
bar

=
|

Activation of a threshold

A EEEERL.

Le
jjaahaaéaaé
—L

Threshold value

z Slope of the threshold
trigger (trigger active on a
rising or falling slope)

EL

U Gains
When the option Linked is active, the gains on all active measurement channels are modified: The gain setting of
one active channel leads to identical modification on all active measurement channels.

The gains on the active channels are identical, if the option Identical is activated. Each setting of one channel is
passed to all other active channels. This option is only available if the option linked has been chosen.

.

a Autorange . Start automatic gain setting according to the input level on the hardware platform.

The autorange proceeds as follows: during the duration, defined in the dialogue box, the programme stores the
highest reached value and adjust the gain so that this value is located “x” dB (margin defined in the dialogue box)
below that maximum measured value.

(] units: Selection of the display unit of the input level. The gain view meters may display the input levels
according to three different units:

® dB Phys: Display the view meters in physical decibel. This is a relative level in dB calculated according to
the transducer sensitivity and the reference 0 dB of the transducer type.

® dB ADC: Display the view meters in converter decibel. This is a relative level in dB. The level 0 dB is
defined as the full scale of the converter. The values in dB ADC are always negative between 0 and -90 dB.

®  Unit: Display of the view meters in physical units. In case the transducer is a pressure microphone, the
view meter displays the values in Pascals (Pa). In case the transducer is an accelerometer, the view meter
displays the values in m/s2.
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d Trigger: Define here the trigger parameters used for acquisition (not available in MLS mode).

®  Trigger selection: Direct: to start the measurement immediately after clicking on the start acquisition
command or Threshold: to start the acquisition with a threshold condition (negative or positive) defined on
the right hand side. The programme waits for the threshold, when the measurement start command is
activated.

®  Trigger delay (in ms): For threshold triggering, it is possible to start the acquisition with a pre-delay or a
post-delay in relation to threshold crossing. Input this delay or use the arrows up/down to increase/reduce
the value

®  Operation: Select a logical Boolean operator for the threshold trigger: OR to activate the recording if one
of the conditions is fulfilled and AND to activate the recording when all conditions are fulfilled.

(] channels

Ch. 1 2
Define an identifier for each /Ba/_l _I

active measurement channel L = \ . . )
and, if possible, enable or 1] j 1] j The gain adjustment scrolling bars allows the
disable the current -10 I J -10 user to perform manual gain selection :
measurement channel. -0 -20
Click on the arrows to increase or decrease
- -3l the gain value by steps of 1dB or unit.
-4 - -4 >
A0 &0 J Click on the scrolling bars to increase or
- D decrease the gain value by steps of 10dB or
units.
-7l -rd
-804 &0
-00 | j -0 j ) Enable / Disable the threshold condition

Threshold condition

indicator: becomes and stay db db /
yellow when one or several Thies ¥ [

threshold trigger conditions are ||~

fulfilled. EC | Esscl

Click once on the indicator to Trigger way. The threshold condition will be

reset it. fulfilled when the input level passes above
Slops |+ ™ ! P P
L Ij Ia/ (positive slope) or passes below (negative slope)

the threshold value.

for a given measurement channel

|1 Threshold level
L —1
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11.3. Display set-up and status bar

The horizontal toolbar can be used to set the graphical display parameters of the measurement window.
11.3.1.Dynamic settings

M Usg thle c?mmand Display / Autoscale to automatically re-scale the plots as a function of the measured
noise levels.
0y Use the command Display / Criteria... to select the criterion that will be displayed on the spectrum view.
Only the criteria selected during measurement set-up may be displayed..
I% Use the command Display / Link channels to enable or disable linked amplitude scales of plots for each
active measurement channel..
aura| Use the command Display / Automatic autoscale at the end of acquisition to automatically re-scale the

Hi plots at the end of the acquisition process
Time history | g
Use the command Display / Time history to display the time
% Ghow tive Fashcey history plot and select the frequency band to monitor. The following
D dialog box appears on-screen.
Frequency |,-.L -| Carcel | Tick the box Show time history and select the frequency band (or

overall level) to display.

Use the command Display / Set-up to define the display parameters of each type of data (spectra and time
histories) in the measurement window. The following dialog box is displayed on screen.

Display or not the Y-axis scale and select the graph dynamic
range (constant range or set up manually the minimum and
maximum limits)

Display or not X-aXIiS ’4—\ Spectrum, Time history Show / Hid t
scale : : ow / Hide one or two
# awis T s Eurmr[ﬂ/’ cursors on the plot.
R : v/ Scale &+ 2
W Scale v Show
Display or nottha glri(i [T Constart range —alue
on the plo ) : .
Waroug———— Show / Hide cursors’
W : - B
Min |3':"':I M Shaw_~ values and select
v\ Grid 4] o B Crmies | channels.
Max |en.n - Zoom
|

T |

11.3.2.Status bar

The status bar allows the operator to select the measurement locations and input a general comment, either by
direct input or by selection in a list, corresponding to the last 4 locations completed by the operators and the default
locations.

Lu:u:ati-:uan'rtu:hen j Cu:um.l Demao j IM
Measurement Overall comment on % of data acquired or processed
lncation the measiirement
T |
| rsfwin
It is possible to edit different locations for each measurement channels by using === fFiecn |
the syntax Location1 / Location2 in the edit zone. For example, the syntax Room Cheeel 1822 =l
/ Office will affect the location Room to channel 1 and Office to channel 2. Chaeeed | = |
This operation may be done with the command l@l Commands / Chaeeed | I |
Identifier. The dialog shown aside is displayed on screen. Input the locations .
for each active channels and a general comment.. [Doro |

[ae ] caca |
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11.4. Measurement process

11.4.1.Procedure

After measurement configuration, the user can control the measurement process with the following icons:

Start the acquisition process (F3)

The acquisition starts according to the defined acquisition and averaging parameters. When a trigger
condition is defined (with the command Gain and threshold), the analyser waits for the trigger event,
in order to start the measurement.

Stop an acquisition in progress (F4)

Accept current results (F7)
The measurement results are saved in a measurement session datafile.

Do not accept current results and restart the measurement (F6)

Decay edition (See chapter 12). Display the decay adjustment window to adjust manually the
decay 'slope and direct wave arrival in each frequency band, if the measurement results are not
correct

EFE R
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11.4.2.Sketches

The following sketch summarises the room criteria measurement process for the 3 modes available in dBBATI32.
the states of the generator and the status bar at the different stages of the acquisition process are indicated.

Impulse signal

LA ACQUISITION © See paragraph 11.2.5

|
|
|
i
Delay to leave '
|
|

Impulse sigpal (blank gun shot...)

[}
[}
[}
[}
[}
[}
i
[}
" 1
the room H i COMPUTATIO
< > !
i o | |
| = . 1 |
| - | |
[} = o= [} [}
| Pl | |
..................... r...................l SEEmmmEEn -1-.---------------------4--------- L
START i i STOP
[} [} [}
«Wait delay» «Measurement» <Computation» S'I'BI:'\I': e
[} [}
(1] ’ (2 ’ (3]

MLS Signal

© See paragraph 11.2.5
LA ® See paragraph 11.2.5
© See paragraph

[}
[}
[}
Emission of MLS sequencé

|
| |
| |
| |
| :-.
Delay to leave | I Autorange | Lo
the room ! P
| | 5
T mmmmEEm IF i i “susssmssssEmEmEmsEEEn IF.--- t
| | |
X : : : X >
START i ; ; s1oP
| | |

BARRE DE
STATUT

«Wait delay»  «Autorange» < Measurement» <Computation»

o ' e ' e

& The states Wait dela y and Autorange are optional.
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12. DECAY EDITION WINDOW (ROOM CRITERIA)

The time decay edition window is used to display the decays that are used to compute room criteria. This
window is displayed at the end of the room criteria measurement or analysis process (see chapters 11 and 18).

It is also possible to modify decays linked to an existing RT spectrum of the measurement session. When editing a
decay item, it is not possible to close the measurement session

This window present :

- The spectra or values of the room R
criteria RERU

- The time decays for each active T T
frequency band TSk =l

It is possible to zoom each time A Maiily

decay frame by double clicking _
within its frame (or by pressing the [| S "y
Enter key) 0 a5 0o

Nty THe D %4 Fl ey TR

g g & s

Regression line
computed. The slope
represents the RT
value in seconds

Active decay used
for regression
computation

Background noise level }—/

The search for the arrival of the direct wave and the decay zone is performed automatically by applying a calculation
algorithm for room criteria.

If the signal being studied is not clean, the algorithm for searching the decay zones cannot be applied. It is therefore
required to manually adjust the arrival of the direct wave, and maybe the RT calculation limit (see example below).
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The toolbar of this window allows the user to perform the following operations:

&' | Modify the measurement identifier and add comments $_ﬂj Select the room criteria to display

Define or modify the calculation parameters }"ﬂﬁ Automatic re-scaling of the plots

Define a study zone for a given frequency band.

dBBATI32 allows the user to exclude any part of the time El Link cursors on all the graphical view (not active for RT
history such as noise, parasites, double decay etc, that adjustment)

are not useful for the calculation process.

A BE

= ]| Relaunch an automatic criteria calculation according to mmpr|  Activate labelling of decay X-axis in distances rather then
the current calculation parameters. S| time

-+

When enabled, this option allows the user to select the
start and end points of the regression calculations.

Enable or disable the decay manual adjustment mode.
M| Hide display of the results

[=]

Activate manual adjustment of the beginning point of the . . . S
LI\__ direct wave %l Hide display of the time histories
L, | Undo the latest slope or direct wave adjustment I]Kl Save the results in the active measurement session
><| Close the time decay edition window without saving
Example : Manual adjustment of the direct A e T e ;
wave bHr M u&lp -l -ﬂf -I-"'

In this example, the impulse response features 2
successive peaks.

dBBATI32 cannot therefore correctly apply the room
criteria calculation algorithm.

Let consider that the first peak is a parasite noise.
Room criteria calculation must be applied to the
second decay.

Use the function for adjusting the direct wave and
move the cursor to the start of the second peak.

dBBATI32 then apply automatically the decay search ey
algorithm and indicate by a different colour the new
study zone.

The regression line used to compute the RT spectrum
is also re-calculated.

Eﬂ"] Advice

Use the linked cursors’ command to adjust the
direct wave start for all frequency bands.
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13. SIGNAL ACQUISITION

This command is accessible from the menu Acquisition / Record. The user can record audio signals then perform
any type of off-line processing operation. This command can be used as a digital tape recorder (DAT).

The analysis manager may be used to analyse audio recordings as spectra (chapter 16), reverberation time
spectra (chapter 17) or room criteria (chapter 18).

13.1. Recording command

The Record dialogue box allows the user to define the recording parameters and to carry out an acquisition.

I ;I I 7|t _.,.."'[l].__

25 %% I
|F|n:m:h:|hms ”HIE
4 4‘ -—-—-—il --1'-‘“II| "—Lﬂ"'l

With the following buttons the user can configure and control recordings:

200
Start an automatic gain setting (autorange) s I s I Stop the acquisition without saving signal file

el s W

Show gain view meter and set the gains and Stop recording and save signal file before the
threshold parameters end of measurement duration

| & Start recording @ Exit the signal recording mode

After configuration (see chapter 4) and calibration (see chapter 5) of the measurement chain, the user can follow
this procedure to carry out signal recordings:

U stage 1 : Definition of the acquisition mode (see paragraph 13.3)

Select the menu Acquisition / Record configuration and the rearming mode: manual or automatic (using a
threshold trigger). Then choose the command Acquisition / Record

U stage 2: Setting up the measurement parameters

Define the following parameters:

®  The acquisition frequency range
Choose the frequency range for the acquisition. This range defines the sampling frequency of the signal file. The
relation between the sampling frequency and the pass band is defined by the Shannon theorem.

The list of available frequency ranges depends on the hardware platform.

Symphonie, Harmonie : 20 000 Hz, 10 000 Hz, 5 000 Hz, 2 500 Hz, 1 250 Hz, 625 Hz, 300 Hz, 150 Hz, 80 Hz, 40 Hz.
Jazz: 20000 Hz, 10 000 Hz, 5 000 Hz, 1 000 Hz, 500 Hz, 100 Hz, 50 Hz.

®  The maximum record duration.

Define the duration for audio recording. Use the arrows up/down to increase/reduce the duration of audio
recording or input directly the recording duration via keyboard.

The maximum recording duration depends on the available hard disk space and the chosen pass band.
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a Stage 3 : Threshold and gain settings = I / Autorange| w200,

(see paragraph 13.2)
Select the icon of manual or automatic gain setting (autorange).

These commands are useful to set up the measurement dynamic range, in order to avoid overloads and underloads
during recording. The autorange is useful, if the sound level does not vary greatly over the recording duration.

The thresholds allow to start a measurement automatically, if a sound level passes under (or over) the defined
threshold.

The user can check with the overload indicators, if a threshold is exceeded (the lamp on the left-hand side becomes
yellow, if a threshold is exceeded) or if an overload has occurred (the lamp on the right hand side becomes red in
case of overload).

] stage 4 : Audio signal recording

Start recording after configuring the parameters. The recordings are saved on the hard disk of the computer in a
measurement session file (*.CMG). Use the following commands:

s Start recording according to the defined parameters (by using a trigger condition, the acquisition starts
only if this one is fulfilled).

s 1 Stop recording without saving the audio event.

sl Wl Stop recording and save signal file before the end of measurement duration.

sbrdid Exit the signal-recording mode

An indicator of the dialogue box reflects the recording status:

|Head5' | The programme waits for acquisition start command.

|ﬁ""'f‘a"t'ngl o dzsdiat . | The recording is activated, but the trigger condition has to be fulfilled for signal

recording.

|H ecording in progress

A recording is in progress.
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13.2. Gain and threshold command

This dialog box enables the definition of gain and threshold settings. These parameters can be used in several ways
by the application software. All parameters and the available actions may be enabled or disabled according to the
acquisition module, which calls this command.

Identification of active
measurement channels

The gains (linked and/or Qi
identical) for each active [ Lnkad
measurement channel |

Alesngs

Automatic gain setting [aration  pargn [d8
(autorange) launch command T EI_” ﬂ
and associated parameters \
Physical unit used to

display gain levels Lirite |-:I:I anC '|
Torgrea

Selection of the acquisition D:i-u|" E ns
trigger conditions (no ‘\<

s
'k

i
!.

ke
e

——  Gain view meters and
gain adjustment scrolling
bar

L
|

Activation of a threshold

S;E#&##E&E
=1

Threshold value

trigger, use of a threshold Diegt = Thies ||Thies

condition, logical operator) Derstion Iﬂ @ IT ﬂ
[ cen ][ aen ] |skee - =]

Ly
—| BB aekea
ml:

=l
|

Slope of the threshold
trigger (trigger active on a
rising or falling slope)

E\

U Gains

When the option Linked is active, the gains on all active measurement channels are modified: The gain setting of
one active channel leads to identical modification on all active measurement channels.

The gains on the active channels are identical, if the option Identical is activated. Each setting of one channel is
passed to all other active channels. This option is only available if the option linked has been chosen.

(| Autorange i . Start automatic gain setting according to the input level on the hardware platform.

The autorange proceeds as follows: during the duration, defined in the dialogue box, the programme stores the
highest reached value and adjust the gain so that this value is located “x” dB (margin defined in the dialogue box)
below that maximum measured value.

(] units: Selection of the display unit of the input level. The gain view meters may display the input levels
according to three different units:

® dB Phys: Display the view meters in physical decibel. This is a relative level in dB calculated according to
the transducer sensitivity and the reference 0 dB of the transducer type.

®  dB ADC: Display the view meters in converter decibel. This is a relative level in dB. The level 0 dB is
defined as the full scale of the converter. The values in dB ADC are always negative between 0 and -90 dB.

®  Unit: Display of the view meters in physical units. In case the transducer is a pressure microphone, the
view meter displays the values in Pascals (Pa). In case the transducer is an accelerometer, the view meter
displays the values in m/s2.
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a Trigger: Define here the trigger parameters used for acquisition.

®  Trigger selection: Direct: to start the measurement immediately after clicking on the start acquisition
command or Threshold: to start the acquisition with a threshold condition (negative or positive) defined on
the right hand side. The programme waits for the threshold, when the measurement start command is
activated.

® Trigger delay (in ms): For threshold triggering, it is possible to start the acquisition with a pre-delay or a
post-delay in relation to threshold crossing. Input this delay or use the arrows up/down to increase/reduce
the value

®  Operation: Select a logical Boolean operator for the threshold trigger: OR to activate the recording if one
of the conditions is fulfilled and AND to activate the recording when all conditions are fulfilled.

(] channels

Ch. 1 2
Define an identifier for each /Ba/_l _I

active measurement channel L = \ ) ) _
and, if possible, enable or 1] j 1] j The gain adjustment scrolll_ng bars _allows the
disable the current -10 -10 user to perform manual gain selection :
measurement channel. -20- J -20 . .

Click on the arrows to increase or decrease

- -3l the gain value by steps of 1dB or unit.

-l- -0 >

A0 &0 J Click on the scrolling bars to increase or

- D decrease the gain value by steps of 10dB or
units.

-7l -rd

-804 &0

-00 | j -0 j ) Enable / Disable the threshold condition

Threshold condition

indicator: becomes and stay db db /
yellow when one or several Thies ¥ [

threshold trigger conditions are ||~

fulfilled. EC | Esscl

Click once on the indicator to Trigger way. The threshold condition will be
reset it. fulfilled when the input level passes above
Slope |+ ™ u P P
e Ij Ia/ (positive slope) or passes below (negative slope)

the threshold value.

for a given measurement channel

1 Threshold level
L —1

13.3. Record configuration command

This command allows defining the rearming type after running a signal record (audio).

®  Manual

Reenid corligiaaliss

The successive recordings are started manually by the user.
Aaaming
& Manusl " Automatic
 Auomaic The successive audio recordings are started automatically (no user intervention
[ Osataling orky wil a ihugshald is needed).
g |
This option is only available in threshold triggering mode. Each time the
[ ok | Concel I threshold condition is fulfilled, a recording will be executed.

At the end of each recording, dBBATI32 stores the new item in a measurement session datafile.
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14. MLS ACQUISITION MODE

14.1. Set-up and measurement

The acquisition in MLS mode (Maximum Length Sequence) is used for measurements of the impulse response of
a given 'system'. It is based on the emission of a Binary Maximum Length Sequence (BMLS).

Refer to annex 21.2 for more information.

The command Acquisition / MLS acquisition mode to perform room impulse response measurements. Before
proceeding with the MLS acquisition, two items have to be connected to the hardware platform:

®  an amplified loudspeaker (noise source) connected to the output of the hardware platform, in order to

generate the BMLS.

®  connect one (or several) microphone(s) to input channel(s) to measure the system response

Location; IEarrierI

|Waiting..

3 1
i | Start acquisition Wl=F00L | Gain settings
.. ME_|| Stop acquisition LF#00.| Autorange
== || Set-up the acquisition parameters L3l Exit MLS acquisition mode

(| Stage 1 : Set-up acquisition parameters

Use the icon \é to define the acquisition parameters in MLS mode. The
dialogue box opposite appears on the screen.

Do 1E Ll
This dialogue box allows the operator to define the order (which interact with the Humber of m
response duration), the number of averages, the frequency range and the Lo
measurement mode. F —
- B
The response duration should be carefully selected, as it should be adapted to the Hods |.~.. e chua .|
geometry of the room.
Make sure that the response duration is long enough in order to obtain a background Auiiparidan cutsdan
noise at the end of the measurement. 10 sisc: S0 e
It is possible to average this response in order to decrease the effect of background Resonee dusstion
noise. OF o 280 mis
The higher the average number, the better the response quality, because the influence —
of random phenomena (background noise) decreases. On the other hand, the |! OF. J Carecel
acquisition duration increases (the signal to noise ratio increase by 3 dB when doubling
the number of averages.
CHAPTER 14 -MLS ACQUISITION MODE PAGE 77




DBBATI32 SOFTWARE SUITE : USER MANUAL

U stage 2 : Gain settings sl / Autorange w200

(see paragraph14.2)

Select the gain setting command (automatic or manual).

These commands are used to adjust the dynamic range required for the measurement in order to eliminate
surcharge and under loads during recording. Autorange is used when the sound levels to measure do not vary
greatly over the acquisition duration.

Threshold settings are not available in MLS acquisition mode.

a Stage 3 : Impulse response recordings

Start the acquisition when the set-up operations have been carried out. Impulse responses are saved to the
computer hard disk in a measurement session datafile (*.CMG) as an impulse response item.

14.2. Gain settings

This dialog box enables the definition of gain and threshold settings. These parameters can be used in several ways
by the application software. All parameters and the available actions may be enabled or disabled according to the
acquisition module, which calls this command.

. . Identification of active
The gains (linked and/or Gains
identical) for each active ™ L Ch A zl measurement channels
measurement channel [ |dentcsl Bs 6D ]
Euteange " =l - E o
Automatic gain setting [erstion. Blargn (48 i o Gain view meters and
(autorange) launch command E E [0 o] . gain adjustment scrolling
and associated parameters = - bar
B [u]| S |
Physical unit used to o L
display gain levels um: [#:0c ] 0 70
Tigges B E- 1] _J
] R B
Dighay [ 7| |5 & &
= r Thiex =
Demetion [o7 ] Jof oo fif| oo [
[ e[ ] [skee D | T

U Gains
When the option Linked is active, the gains on all active measurement channels are modified: The gain setting of
one active channel leads to identical modification on all active measurement channels.

The gains on the active channels are identical, if the option Identical is activated. Each setting of one channel is
passed to all other active channels. This option is only available if the option linked has been chosen.

allll

a Autorange . Start automatic gain setting according to the input level on the hardware platform.

The autorange proceeds as follows: during the duration, defined in the dialogue box, the programme stores the
highest reached value and adjust the gain so that this value is located “x” dB (margin defined in the dialogue box)
below that maximum measured value.
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(] units: Selection of the display unit of the input level. The gain view meters may display the input levels
according to three different units:

® dB Phys: Display the view meters in physical decibel. This is a relative level in dB calculated according to
the transducer sensitivity and the reference 0 dB of the transducer type.

® dB ADC: Display the view meters in converter decibel. This is a relative level in dB. The level 0 dB is
defined as the full scale of the converter. The values in dB ADC are always negative between 0 and -90 dB.

®  Unit: Display of the view meters in physical units. In case the transducer is a pressure microphone, the
view meter displays the values in Pascals (Pa). In case the transducer is an accelerometer, the view meter
displays the values in m/s2.

(] channels

Ch. 1 2
Define an identifier for each /Ba/_l _I

active measurement channel in 53 23 \ ) ) )
and, if possible, enable or 1] j 1] j The gain adjustment scrolll_ng bars _allows the
disable the current -10 I -10 user to perform manual gain selection :
measurement channel i J i Click on the arrows to increase or decrease
=4l 4l the gain value by steps of 1dB or unit.
-2 -4 >
50 &0 J Click on the scrolling bars to increase or
Bl 6l decrease the gain value by steps of 10dB or
units.

-0 -rd
-804 80
an]  =|f|-o0)™ =]l /] | NOT ACTIVATED

dE dB
Thies ¥ I-/
NOT ACTIVATED |\ a0 B||[F0=
Slope E E/

1 NOT ACTIVATED
| _— NOT ACTIVATED
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15. MANAGEMENT OF MEASUREMENT SESSION DATAFILES (CMG)

Any data acquired in dBBATI32 is stored in a measurement session datafile (extension *.CMG). From this
datafile, the user can perform a given analysis (for example, calculation of an averaged spectrum from a signal
recording).

From the measurement session window, it is possible to print tables of results and graphics, to copy and paste data
items to a spreadsheet or word processor for further analysis and for editing a measurement report.

This chapter deals with the following aspects of data management:
®  Create / Open / Save measurement sessions
B Description of the measurement session window and its toolbars
®  Information window
®  Comments
®  Audio playback
®  Edit/ Remove / Create data items
®  Qperations on data items (addition, subtraction, averaging, recombination, etc.)
®  List/ Plot data items
®  Create / Edit / Print test reports
B Edit / Execute requests
®  Print / Export / Copy the results

®  General set-up of dBBATI32

15.1. CMG datafile management

A measurement session data file, with the CMG extension, may represent several megabytes of data and
dBBATI32 may work simultaneously on several data files.

15.1.1.New CMG datafile
0

To create a new measurement session datafile CMG that is empty, click on the icon = or use the command File /
New (CTRL+N).

An empty measurement session is then displayed on screen.
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15.1.2.0pen a CMG datafile

"]
To open a CMG measurement session file stored on the computer hard disk, click on the icon or use the
command File / Open. The following dialog box appears on screen.

Select a measurement

Lk jru EL

=ha)| ol = ml

session file in the list o] Bt 6111 F_[E34050 CHG Choice of the hard disk
(files with extension ] deme_SE1115_ 103444 CHG i ast_531116_[54749 CHIG ;’_'g‘? OCt e ?{ IS
CMG) ] ot BT EMI0MG el st _ETT1716_ (PR Ol ;‘:e Cllvrlg ﬁcl’g \;vreere
o] bepd WO VIS 0SA[MA0MG o et 503106 (PRS00 G stored
] el 361 116._094065 CME ’
o] el 361 115_0541 85 CME
Name of the  [@—
selected
measurement = =
name ddema_SANTIT_ 181137 CHEG | |
session file i = d Open
7 T [T Tpe—e = Corcel I
Covisiok - 7 | il Detailed information on
_ General B TG - the selected CM_G files
informations on Sl 1FA1AR BT o (number of audio
the selected CMG =l End 17178 120 records, noise
file 0y 101, 135533 dugonpesch.. 4 quantities, codes, etc.)
Sawna WHSIER | ; B
Werrian 1.0 s i
It=mz ] Pl 4 =

The upper part of this dialog box allows the user to select a measurement session file CMG for processing in
dBBATI32 by choosing the appropriate location on the hard disk.
The lower part of this dialog box is activated when a CMG file has been selected in the list. Various information on the

datafile are given such as:

®  The date and time the file has been first recorded and when it was last saved, the version and the
number of items contained in the CMG file.

® By ticking the details box, the size in bytes of the datafile, the start and end dates of the
measurements, the number of events (audios, spectrums, etc.) as well as general parameters (dynamic
range, number of codes, etc.)

Once a file has been selected, click on the Open button to open the datafile and proceed with its analysis.

15.1.3.Close a CMG datafile

To close a measurement session file of type CMG, use the command File / Close. Closing down the window of the
datafile will also result in closing the CMG datafile. All others windows (results' listings, plots, etc.) will be closed as
well.

dBBATI32 will also prompt the user to save this CMG datafile if any modifications have been made to it before
closing.

15.1.4.Save a CMG datafile

Use the command File / Save (CTRL+S) or File / Save As to save the measurement session on the computer hard
disk.

15.1.5.Delete one or several CMG datafile(s)

Use the command File / Delete session(s) to delete one or several measurement session datafiles, including
temporary files. A dialog box is displayed on screen in order to select the datafiles to delete..
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15.2. Measurement session window overview

In the measurement session window, the data items are displayed as for a database. Each line corresponds to a
given type of data and each column corresponds to a given type of information about this data.

Click on the title of a column to
sort the list of data items

Toolbars of the measurement
session window

L R ]

The horizontal toolbars allows the user to
— - e perform general and data processing
esprciws el e 16| AR KX Ercake trd ol operations for the data items contained in
the measurement session.

| b dm | Comirwd

Euse  wwwd -_ Select data items in the list and perform the
Holl f Faraber | sildoraraads e BY desired operation.

L
)
x

TEE RS R T

Display of data items contained in the
datafile as for a database.
15.2.1.Toolbars

The following operations are possible for the data items contained in a measurement session file. According to the
type and number of items selected in the list, some operations may not be activated.

Create an empty measurement session file (CTRL + N) List (table) the selected data items
Open an existing measurement session file (CTRL+O) ﬂ’:ﬁ Playback the selected audio events
Save the active measurement session file (CTRL+S) Modify a data item (date, level correction, etc.)

Transfer data from a sound level meter Create a data item (Level or RT spectrum)

@&@ =

Activate the next window of dBBATI32 (CTRL + TAB) Delete the selected items

)
b

Open an existing measurement manager (*.GSM) Access batch processing analysis

Open an existing analysis manager (*.GSA) Add the selected items

Open an existing computation manager (*.GSC) Subtract the selected items

Display an information window about the measurement

session Average the selected items

Edit the general comment of the measurement session Recombine in octaves a third-octave spectrum

Automatically generate a test report Compute RT spectrum from time decays

Open the index on the on-line help system.
(Contextual help accessed by the F1 key).

IE B |=/|=~ & B

Plot (graphics) the selected data items

= Al items [date tupe) + Sort data items according
== to the selected request

Automatically adjust the width of each column

Automatically adjust the size of the measurement
session window

HE HEEirHED R

3 Edition of requests

1+

Select the window columns to display
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15.2.2.Measurement session information window

e lrmmnme | Use the command Ll Datafile / Session Information to display the
in LT 17 information window of the active measurement session.

=y The following information is given in this window:

[T 14 T

®  Date of creation and last modification
®  Number of data items contained in the datafile
aanch Ducey Tonmn Bet | |4 " Datafile size
S : B Start and end date and time
' ®  Number of data items of each family

A This list is updated automatically each time a modification is made into the
o : measurement session datafile.

15.2.3.Measurement session comments Crigg Eseropie CMG

Coinwid il COnETed S o el
L AT o g e ]

=
Use the command il Datafile / Session comments to input a general A
comment for the active measurement session datafile. [ ok | Corcel ]

15.2.4.Playback audio events

VAudio  HIEE3
L:69 R:E3 [Crng
(NNNNNRRNENNRRRRNEN]D

[

When a plot is displayed, a vertical cursor follows the progress of the playback on this plot.

Select an audio event in the list and use the command Iij)‘ Datafile / Replay to
playback an audio event through the sound system of the computer (signal output of
SYMPHONIE HARMONIE, JAZZ or integrated sound card). The dialog box shown
aside is displayed on-screen during playback.

15.2.5.Delete data items

Select the data items to remove in the list and use the command El Edit / delete or the Suppr function key.
After confirmation of the deletion, the data items are completely removed from the measurement session file.

Use the command Preferences / Measurement sessions not to activate the confirmation of data items removal.
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15.2.6.Modify data items (edition)

Select one or several data items in the list and use the command @l Datafile / Modify to edit general parameters
of these items. The user may modify the following parameters for each item:

®  The start date and time
®  The location and comment defined during acquisition
B The study zone of the item

Furthermore, it is possible to apply a calibration correction (level in dB) for some given types of data items.

Each item is identified in the measurement session by its identifier (ID). This identifier is a number.

15.2.6.1.Edition of items : date and time

(st hon of 201445 [Liege.CNG) ]|
uﬁw | LL._.THT E__]_* i" Cablrnticn: In the Date tab, edit the date and time values, corresponding to
acquisition start, of the selected data items.
= abwokie

The modification can be performed in an absolute manner
(direct edition of the date and time) or by bringing forward or
putting back the original date by a user-defined duration (format
§300 2001 004000 E : Day / hour / minutes / seconds / milliseconds).

The user has to confirm each date and time modification.

Co ] omse |

MWaadifa: stann of AF2d-A% [Livlisgs LNE]

| Troe | Indpav o
15.2.6.2.Edition of items : location and comments s Locsen | Comrwrt | Calbawicn
abaction Ims
In the Location tab, edit the comment relative to the location of i -

the measurement channel.

In the Comment tab, edit the comment relative to, for example,
the measurement conditions.

15.2.6.3.Edition of items : Level conversion

Mapadifa: atann of Ak 4-4% |Lislags. L] | . I s I

Datm | Lacabon I Cararant Callbwaben
G mlesction
. In the calibration tab, define a calibration adjustment for the
el cormamesion |34 (X selected data items.
In [0 | @

A calibration level conversion in decibels is applied globally with a

: resolution of 0.01dB.
[ Fomioas origrnl beresd asum I

Click on the key Restore original level value to cancel the
level correction.
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15.2.6.4.Edition of items : study zone

[H-sctec aton of 702445 [Listoge. CHGL K|
Ehidy | Troe | Infoevalane
Das | Locsion | Comwsnt Ciakbe bz
In the study tab, select the study zone for any subsequent -

analysis.
lpwel comrvmesion [ o

n [=m | o

Click on the Complete study key to select the complete duration
of the data item for an analysis.

[ Botons g bt vim |

15.2.6.5.Edition of items : Type for building - |
acoustics
Motz atann of AR 4-4% |Ligiags Thi]
=T
:ﬂu.-; In the Type tab, select the type of a given autospectrum or
audio file for building acoustics calculations.
vl acxratiania Ippt
; E:"'m — The spectra resulting from a measurement in dBBATI32 already
r B S have the correct type.
™ Bachgomnd
-
I Fgenied ipact notis
[ | s |

15.2.6.6.Edition of items : Information

Maadifa; atann of Ak 4-40% | Liglags, L]

®  DAC conversion value Daie |  Locsion |  Covwent | Colbwsion

Conversion value allowing us to pass directly from the digital Shay | Trea Irfosraicr

value measured on the acquisition card to the analogue value 5 pbection

expressed in Pascals. This value depends on the sensitivity of the UM wdumy

transducer and the gain used. Fa = G1Me00E DAL+ 0000000
Full e bt wm &

Example : For the hardware platform Symphonie, sampling is
performed over 16 bit, with values ranging from -32768 to
+32768. (s : i o
For a digital value of 5000, the level in Pascals is 5000 * DAC.

Thus : 5000 * 3.432e-4 = 1.716 Pa

Teanoducm Praziuw

®  Full scale level
Maximum value in decibels that can be measured with the current | o | B |
DAC value.

For Symphonie, this value is equal to : 20 log ( (32768*DAC) / P,) in dB
with a reference sound pressure level Py = 20 mPa

®  Transducer type used to acquired the audio data
®  Gain for the input signal
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15.2.7.Create new data item

Use the command g Datafile / Create to add a new data item (spectrum or RT spectrum) to the active
measurement session. The data values will be edited manually. The dialog box shown below appears on screen.

Mo den [Latage DEG) E

g Fi
= [Level = Dobyes Select the type of spectrum (level in dB or RT in seconds) as well as the
Al ¢ Thidsctees frequency resolution (octaves or third octaves). Click on the OK button

e

Ciste | Locstion | Conrsed | Coltasion| Typs  Viskaes |
Emmrion | Foqumrcy | Wale

The data item modification dialog box appears on screen (Values ! 'rﬂ'flg*
tab). Then, input manually the values of the spectrum for each i w1
frequency band (in seconds or in dB). ] w

L] E21
The user is not obliged to input a value for each frequency band.

: =]
It is possible to input a location, a comment and to give a particular GCEm
type to this spectrum by using the other tabs of this data item. Refer -
to paragraph 15.2.6.

15.2.8.0perations on data items

The following icons allows the operator to perform a serie of operations on data items selected in a measurement
session datafile.

ﬂ Add all selected data items (spectrum, audio, RT) and create a new data item containing the result.
j Subtract all selected data items (spectrum, audio, RT) and create a new data item containing the result.

E Average all selected data items (spectrum, audio, RT) and create a new data item containing the result.

The 3 above arithmetic operations may be carried out according to two calculation rules : algebraic or
logarithmic. Use the command Preferences / Operations to select which rule will be used (see paragraph
15.8.5.5).

(TR
M Recombine a third octave spectrum into an octave spectrum (autospectrum or time decays only) and create a
new data item containing the result.

L
ﬁ Compute a RT spectrum from a time decay data item selected in the measurement session. Use this function
if the RT spectrum corresponding to a given time decay has been deleted from the measurement session.

Use the command Preferences / Operations to select how the RT calculation will be carried out (see
paragraph 15.8.5.5).
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15.3. Plot data items (graphics)

Use the command gl Datafile / Plot, after selection of one or several data items in the list, to display the data in
a graphical manner, when possible. Double click on a data item in the list to also display a graphical view.

Data items of the following types may be displayed graphically in dBBATI32:

Signal edition view
®  Signal recording (audio)

Broad band spectrum and/or multispectrum view
®  Qctave, third octave, 1/Nth octave band spectra
B Reverberation time in octaves and third octaves

Let now describe each view in the following paragraphs.

15.3.1.Signal view

In this type of graphical view, any time history of a signal (in physical units), noise and vibration quantity (level in dB
or in physical units) can be displayed. An example of signal view is given below:

Select the channel units to
display, zoom functions, etc.

Define the
study zone and
the threshold
search
functions

& el ik L | ks, (R

= e =) o] e mmi

2| [ ]| Eresig 0eg7) 0 1

e
@;

=] ©h. 1

Display the item over its
complete duration

O

od
L Zoom an given part of
[ the signal
{ LI
L]

Ok

o TR B

4 | |

™ 1= I 2 2R ZIE- AN =

The toolbar of this graphical view allows the user to perform the following operations:

Ch.1 Select the active channel for the view

-
-

o E EEE )

The vertical toolbar allows the user to define the study zone

operations.

=

Select the display unit

E| il

Activate/ Deactivate automatic autoscale for the
zoom

i¥

Perform an autoscale in the signal zoom view

Activate the zoom view
Deactivate the zoom view

Beginning of the study zone

EN Y

End of the study zone

Define the study zone in between the cursors

Define the study zone over the complete duration of
the item

Show/Hide a channel and activate/deactivate a channel
for any subsequent study

Search for a threshold exceedance
Stop threshold search

Next threshold

for the signal and to perform threshold search
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Thieshodd search

The threshold search command (command Study / Threshold /
=0 ch 1 Search) allows the user to define the level of the threshold (value
Ll [Fal Slops given in physical unit) and a slope (positive or negative) to the
Wi M F s threshold condition.
-5 e |IZ e+ AT -
When the threshold condition has been fulfilled, the cursor is located at
| e | Careel | the threshold exceedance on the graphical view.

The command ‘il allows the user to stop the threshold search and the command ‘il allows the user to find the
next threshold exceedance.

The horizontal toolbar allows the user to define display parameters of the graphical view. It is possible to use zoom
functions to zoom a part of the signal and perform an autoscale for the zoom view.

The display units depend of the type of graphical view.

For signals, it is possible to select the following display units:

®  ADC : Displays the dynamic in dB converter. It's a relative decibel level. The 0dB level is the full-scale value
of the converters (i.e. a sample which has a numerical value of 2 16 (32767) corresponds to the 0dB value).
dBADC values are always negative between 0 and -90dB.

®  V: Dynamic display in Volts.

®  Physical unit : If the transducer is a microphone, he dynamic is displayed in Pascals (Pa), If the
transducer is an accelerometer, the dynamic is displayed in Acceleration (m/s2).

For sound and vibration quantities of type autospectrum, cross-spectrum and transfer functions, it is possible to
select the following display units:

®  dB : Level in decibels of the considered quantity (Leq, Slow, Fast, Impulse, etc...)

®  RMS (Root Mean Square) : Average quadrate value for all the instantaneous squared values expressed in
physical units.

®  PWR (Power) : The power represents the average of a squared value. It is the unit used to determine the
power at a given frequency for a determined (sinusoidal) signal. It is expressed in squared units

It is possible to display up to two signals on the same graphical view if the data items have the same characteristics
(periods, duration).
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15.3.2.Broad band spectra view

This type of view is used to graphically display spectra in broad bands (octaves, third octaves), An example of this
type of view is given below::

Definition of data display parameters and
general graphical view parameters

b L Twh Ty e L
] e e 6371 S I DB Pal P
ITri| bk et G R T R F ] AT

Display of
spectra on the
same graphical
view.

Display of overall
levels

LE

The toolbar of the graphical view allows the user to perform the following operations:

o Definition / Edition of data parameters for the |lﬁ Definition / Edition of display parameters for the
i graphical view graphical view

It is possible to display up to 6 data items on the same view if they have the same characteristics (periods,
resolution).
15.3.2.1.Display parameters of the graphical view

Set-up the graphical display parameters by the command |@I Plot / Plot set-up.

The plot is updated immediately when a maodification is made. Each plot has its own settings’ dialog box: a
modification on one plot does not affect the settings of another plot.

Display or not the Y-axis scale and select the graph
dynamic range (constant range or set up manually
the minimum and maximum limits)

Display or not X-axis
scale

Dizplay zpectrum Cmg Exemple. CMG

~ Cursors)— p| Show / Hide one or two
ol o] cursors on the plot.
W Show
[ Constant range “Valus
CManous—————— : : j - Show / Hide cursors’ values
it I'l':'-':' W Show_~ and select channels.
¥ Grid ] » B Choice |
/ Max [50.0 ~Zoom
|

I | '_IXD;I

Display or not a millimetered Zoom in the plot for the time
grid on the plot. portion between cursors (IN)

Zoom out the plot (OUT)
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15.3.2.2.Data parameters for the graphical view

+
Define data parameters for the graphical view by the command il Plot / Parameters. The following dialog box
appears on-screen. The tabs allows the user to define the following parameters:

® X axis tab

INipplag narsmaders Emiup

Most |Dais | Overshieveh| Grapes |
Detees
v ]
11 =]
™ al
[ | e ae |
® Data tab

Mosy D85 | Overslievek | Graphcs |

Spmctiad yrde deheighing
[ G por =] i =l
Dy |
|& =] Mn [200 Mg i1

woms | D Overndieveh: | Graphics |

In this tab, select the minimum and maximum frequency bands for
spectrum display in the graphical view.

If the All box is ticked, the spectrum is displayed over the complete
frequency range of acquisition.

In this tab, select if the data should be displayed in physical units
(Dynamic : Lin) or in decibels (dB).

Then select the required spectral unit (RMS or PWR for broad
band spectra and multispectra) as well as frequency weighting to
apply to the spectral data values.

If the Optimise box is not ticked, the user may then select the
minimum and maximum values of the display dynamic range.

In this tab, and for broad band spectra only, select the overall
levels to compute according to a given frequency weighting,
displayed in a list.

Overall levels are then displayed on the right hand side of the
spectrum view.
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®  Graphics tab

Wass | Dals | Overshiewels Graphecs |

ol T
™ Lires [51a recacie]
™ Lires Ppard e o)

In this tab, select the type of graphics that will be displayed : line
mode or bars mode.

Examples of the different types of graphical representation are
given below:

Bars mode

Line mode (stairs) Line mode (mountain)

15.4. Listings of data items (tables)

Use the command gl Datafile / List, after selection of one or more data items in the list, in order to display data
items as a table of results. The user can also double click on the items of interest to display the table of results.

Broad band spectra may be displayed as tables in dBBATI32.

[ttt
Mo [ <] F Agyeghied sverallevel
g [+ =l  Umssghisd vmsllsvel
I~ al

- i weighting, displayed in a list (A and Lo dERCampagnesiFrilistage C3iG
Lin levels). L 3
Famaly Autospecinm
Trpe Recewed impact nese
# miis resillizn | 17
Disls CO2OD 18013
The levels are listed in decibels (dB) PWR. kil ety
Overall levels are shown at the bottom of the table. Cismim sl h
CEanmm| 1
The toolbar of the table of results allows the user to perform the following Hz df
operations: &3
135 £13
il 20 a7
* | Definition / Edition of data parameters for the table of results =00 0
1k g1.7
Automatically adjust the size of the window ik e
el A7 B10
Crweral Lin® B11

Select the minimum and maximum frequency bands for spectrum data values
in the table of results..

If the All box is ticked, the spectrum values are listed over the complete
frequency range of acquisition.

Livtiage. WG - Listi
Select the overall levels to compute el - — M=
according to a given frequency 2| IE
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15.5. Automatic test reports

It is possible to create, edit and print test reports automatically after performing standard calculations in dBBATI32.
These test reports comply with the specifications of the I1SO standards currently in use.

Refer to paragraph 21.4 for details on the standards and the computation methods used.

O Select a data item in the measurement session datafile
Select in the measurement session data file a data item that result from a standard calculation.
All data items obtained from the computation manager

(insulation, impact noise, mechanical equipment noise,
absorption) may be used to create automatically a test

report.
The icon is activated when a compatible data item
for the creation of a test report has been selected.

Absorption :

- The item Al (equivalent sound absorption of an empty room) cannot be used to create a test report, because
this item is only used to check that other sound absorption indices are valid..

- The two RT items that have been used for computation in the report must be saved in the measurement session
datafile.

® Generation of the test report

Use the command Datafile / Test report to automatically generate a test report in HTML format.

iy The test report window features some
| P T R T “| fields that filled automatically by
! e dBBATI32 and other ones that the user
R : : has to complete, to identify the
The fields that appear N e measurement.

in light yellow may be e e e .
modified by the user \\. 8. e e

The Description field is automatically
completed with the location and
;R | s e comments of the selected data item.

As default, the fields Client and Test

The layout and the Company are empty. It is possible to

number of graphics \ _ complete manually these fields, and there

and tables in the X e T will be used again for all subsequent

report depend upon : reports by using the command

the data item selected . Preferences / Fields of test reports
in the datafile b (see be|ow)_

The parameters that have been used for
the computation of the data item
(selected in the computation manager)
cannot be modified.

However, in some reports, other
parameters may be completed manually.
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e ®  Definition of default fields for the test reports

ST Use the command Preferences / Fields of test reports to define as standard

J TesT B
25415 54N FRANCESCD the references of the client and the company that performed the test, featured on

each test report.
T compuamy

Erier texd: heve | This operation allows the user to save time when editing a test report, but it is
always possible to edit manually within a particular test report.

| [ I Cancel

®  Table of values

The table of values featured in the test reports uses symbols and colours explained below :

The listed spectrum

Fréquence | B (octewe), does not contain
i Mz dE this particular value
&3
The values marked in The listed spectrum
red are used to - contains a value that is
compute the single- . not valid for this
number quantity == | frequency band
.N
72 N Difference too small
A0 93 between received and
background noise
levels

© Save the test report

Use the command Report / Save or Rapport / Save As to save the complete test report in a HTML file (standard
format for web browsers).

Open a test report on another computer :
The graphic display in the report uses a Java applet that is installed as standard with 01dB programs. This applet
must be present on the computer to display correctly the graphics of a report.

Proceed as follow to display a test report :

- On the PC where dBBATI32 is installed, copy the Com directory, located in the directory where 01dB software
applications have been installed.

- Copy this directory on the PC, at the exact same location on the hard disc, where the test report is displayed.

O Printing the report

Use the command File / Print to print the test report. The user modifications (fields) in the test reports are taken
into account before the print operation.
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15.6. Description and selection of columns in a measurement session window

++
Use the command Datafile / Columns to select the columns that will be displayed in the main window of a
measurement session data file. The dialog box shown below appears on screen.

Select with the mouse the different column fields that will be
displayed in the main window of a measurement session data
file.

The key Select all allows the user to select all possible
columns fields while the key Unpick all allows the user to
clear all the column fields.

The table below gives the meaning of column available in a
measurement session window:

Columns Meaning

Selection (Sel.)

When selecting several data items in the measurement session window, a number is shown in this column
that displays the selection order of the data items.

Identifier of the data item. A number. This number is incremented (from 0)each time a data item is added to

1D the measurement session.
Family Set of data items of the same family : audio, autospectra, transfer functions, etc.
Type Type of a given spectrum (emitted noise, received noise, etc. for building acoustics)
Data type Type of quantity allowing us to define more accurately the data item (for a Fast sound pressure level, the
P family would be Leq and the data type will be Fast)
Lo Frequency weighting applied to the data item during acquisition or off-line analysis : A, B, C, Lin weightings,
Weighting I S
vibration weightings, etc.
Name Name of the analysis that created this data item. It is the name of the operator for a off-line analysis and the
name of the acquired quantity for a real-time measurement.
Date Date and time of the data item, corresponding to the date of creation or modification
1st channel Location defined during acquisition (Channel 1 by default). For cross spectra, it corresponds to the location of
location the first measurement channel.
Duration Duration of the data item (hour / minutes / seconds)
Period Base duration or integration time of data items that vary with time.
Average type Type of averaging method used to compute the data item (average, min., max., statistical)
Y axis Physical unit (or dB for the histograms) of the Y axis
X axis Resolution of the X axis (in seconds for time histories of data items, frequency resolution for spectrum data
resolution items)
X axis Unit of the X axis (Hz, seconds, %, etc.)
Channel(s) Number of the measurement channel on which the data item has been acquired
Comments Comments of the data item, from measurement set-up or item modification
Track For off-line analysis, this field indicates how this data item was computed : ID of the original data item, name

and type of operators used to compute the result)
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15.7. Edition and execution of requests (data sorting)

Measurement session datafiles have a structure similar to databases. As any measurement result is stored into these
datafiles, a set of requests functions allow the user to sort the data according to various parameters. One can
display, for example, data items of the same family only (audio events, narrow band spectra, octaves and third
octave spectra, etc.) in the measurement session view.

L 7ne simplest way to sort data is to click on a column field in the measurement session

15.7.1.0verview of requests’ edition

Use the command Datafile Edition of requests to open the dialog box that allows the user to define, edit or

remove requests.

Ll ol b |~ - il |
[ T —
- Ll kol i |
* gt nots

° W ksl il re globuel ymcusat |
* A bsorplon fgd ! _

e |

[ o | Cancel

dBBATI32 manages two types of requests: local requests, which apply only to the active measurement session,
and global requests, which apply to any measurement session. Global requests are preceded by an asterisk (*).

The procedure to define a request is the same in both cases.

Click on the key Add local request to add a new local request to the active measurement session and click on the
key Add global request to add a new global request for any measurement session that will be opened in the
application software.

Click on the key Edit to modify an existing request selected in the list and click on the key Remove to remove an
existing request from the list. By default, 5 types of requests are available :

® x All items
Sort data items of a measurement session according to their dates of creation.

®  * Jnsulation
Display only the data items of the measurement session that deals with Insulation : Emitted noise,
received airborne noise, RT, background noise and the results of sound insulation calculations.

®  * Impact noise
Display only the data items of the measurement session that deals with Impact noise : Received
impact noise, TR, RT, background noise and the results of impact noise calculations.

®  * Mechanical equipment noise
Display only the data items of the measurement session that deals with equipment noise : equipment
noise level, RT and standardised equipment noise level.

®  * Absorption
Display only the data items of the measurement session that deals with absorption : RT and the results
of sound absorption calculations.

CHAPTER 15 -MANAGEMENT OF MEASUREMENT SESSION DATAFILES (CMG) PAGE 96



DBBATI32 SOFTWARE SUITE : USER MANUAL

15.7.2.Add or modify a request (local or global

15.7.2.1.0verview

Access the dialog box shown below when creating a new request or editing an existing request.

Navigate, displacement, removal of the
conditions of a request.

Defiition of & reguesl

Give a name to

the request i | sudio Cheneed 2306 10 1 miey

Londitiony
MEG | Fiekds 1]
sl T i sinadl chibn no -
A Thaslion i i

AMG Thastion

List of conditions
that compose the
request

Sort data items
corresponding to the

request according to
e ditiona K| Geat elemenis moaning k[ sbcr =] 0k | Cocd |
parameter

| B k. specinun
| Claaity
| ool
Coteierns
| ot
| Loimded
| Cross-spaschium
Cymrpiduled] hisho %

After definition of the request name (that will appear in the list of requests), define one or several conditions that
compose the request. The columns of the list of conditions of a request allows the user to define the following

parameters:

®  Logic column

Define a Boolean operator (AND/OR) when several conditions have been defined. The data items will be
displayed when all the conditions of the request are verified (operators AND) or at least one condition is

verified (operators OR).

® NEG column (negative)

If this case is activated, the data items that will be displayed are the items that do not correspond to the

condition.

®  Fields column
Select the quantity according to which the data

items will be sorted. A list proposes all the fields that

characterise data items (family, name, ID, duration, etc.)

®  Op column (operation)

Equality, inequality of the quantity selected in the Fields column.

®  Value column

Value that takes the quantity selected in the Fields column. The operation of the Op column forms the

condition of the request.

Furthermore, a tool bar allows the user to perform the following operations:

Insert a condition in the list at the current mouse
location

Move up the condition selected in the list
(appears in video inverse)

| 'I]Tﬂ' | Remove the condition selected in the list

Move down the condition selected in the list (appears in
video inverse)

s
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The definition order of the conditions is important : indeed, the boolean operator (logic column) of the last condition

defined is applied to all the conditions that precede it.

For example, for a set of conditions to verify simultaneously (AND operator in between each condition), on), if the
operator for the last condition is OR, then the request will display data items that match all the conditions associated

by the AND operator as well as the data items that match the last condition.

The example below illustrates the principle:

b

Data items of the Audio family and of duration
ranging from 30 seconds to 1 minute will be
displayed.

15.7.2.2.Definition principle

Follow the instructions below to add a new request:

2 3

v

[ Logeo | MEG | Frds [ O ] o Loge | HER | Frkis

[ B Ak Farndp
P st i [N X0 SHL [omatzn D D000
M Darsbon (i 1NN oR [aralion D0 30000

Data items of the Audio family and of duration greater
than 30 seconds will be displayed as well as data
items (whatever the family) of duration less than 1

minute.

Iiu-\b: Charnal 2 |20k 1o | rn|

6 [l
¥
* e

AR 1ok rrassusarrant charred o
5 AND [ Lamiion
ARD Diasiian

1. Give a name to the current request. This name will appear in the list of request in the management dialog box.

N

list.

Repeat steps 2 to 4 for each condition to define

® N O U bW

Validate the request.

N s

On the same line, click on the Op column and select the equality value in the scrolling list.

Select the boolean operators in the Logic column to define interactions in between the conditions.

Define the order of the request conditions, remove a condition if necessary

On the first line of the conditions' list, click on the Fields column and select the desired quantity in the scrolling

On the same line, click on the Value column and select a value in a scrolling list or input it manually.
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15.7.2.3.List of the values available to define a request

Here is a complete table of the different choices available when defining a request.

Fields Description
Value column
column (Flelds column)

Frequency resolution of a broad ;<= <>
L nEEa band spectrum or multispectrum ; =;>;>= n=1,3,6,12, 24, 48
I Name of the application software _ .
Sppieaton used to create the item @ = e e
. . < <=; <> Manual input (day/month/year hh:mm:ss).
Date Date of creation of the item A 01/02/1999 16:42:05
. i . <<= <> Manual input (ddd/hh/mm/ss/ms)
Duration Duration of an item So s 30 seconds : 000j00h00M30000
attack decay sustain release, audio, autospectrum,
clarity, code, coherence, comment, counter, room
. . criteria, EDT, transfer functions (1/H1, H1, 1/H2, H2),
. St _Of da_ta ftems of the same family . histogram (%, Nb), cumulated histogram (%, Nb),
Family : audio, autospectra, transfer =; <> : ; A
) Intensity (active, reactive, free field), cross-spectrum,
functions, etc. . .
sound insulation, Leq, measurement, mean pressure,
psycho, RASTI, impulse response, sensitivity, Bark
spectrum, scalar spectrum, STI, TI, TR
'_I'ype of quantity allowing us t_o Peak, Fast, Fast Inst., Fast Max, Fast Min, Impulse,
define more accurately the data item I s 1 I s Max. T e Min. i
Data type (for a Fast sound pressure level, the =; <> Tiigels i, “mpufs Max, impuls Hin, |nstan_taneous,
. ! ! Isel, Leqg, Min, RC, RC Inst., RC Max, RC Min, SEL,
family would be Leq and the data ;
- Slow, Slow Inst, Slow Min, Slow Max, Tmax 3, Tmax 5
type will be Fast)
2 axis Physical unit of the X axis =; <> Bark, dB, Hz, Order, Scalar
quantity
Y1 axis Physical unit of the Y-axis.
quantity For cross-spectra, Y1 d i i i
>-Spectra, Y1 corresponds to Acceleration, counter, displacement, force, jerk, Noy,
the physical unit of the first item and =; <> pressure, rate, rate (DC), second, scalar, sone (D, F,
Y2 axis Y2 corresponds to the physical unit GD, GF), voltage, velocity, W/m?2
quantity of the second item used to calculate
the cross spectrum
Identifier of the data item. A
D number. This number is incremented | <; <=; <> Manual input of a number
(from 0)each time a data item is =5 > >= P
added to the measurement session.
Location defined during acquisition
1st channel (Channel 1 by default). For cross
- spectra, it corresponds to the @; = Manual input of a location
location -
location of the first measurement
channel.
Type of averaging method used to . .
Average type compute the data item =; <> Max, Min, Average, Stat
1st meas. Number of the measurement
Channel no channel used to create the item.
< <=; <> 23 4
2nd meas For cross-spectra, the number of ;=3 > o= 1,23,
Channel m.) each channel used to calculate the
cross spectrum is described
Name of the analysis that created
this data item. It is the name of the
Name operator for a off-line analysis and @; = Manual input
the name of the acquired quantity
for a real-time measurement.
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Period Base duration or integration time of | <; <=; <> Manual input (0,00000 seconds)
data items that vary with time. ;=5 > >= 125 ms : 0.12500
Frequency weighting applied to the
data item during acquisition or off- A, B, C, D, G, Lin, PL, Pla, PN, Pink A, Pink Lin, Road A,
Weighting line analysis : A, B, C, Lin =; <> Road Lin, TPN, Wb, WBc, Wc, Wd, We, Wf, Wh, Wj,
weightings, vibration weightings, Wk
etc.
Building Type of a given spectrum (emitted
acoustics noise, received noise, etc. for =; <> Background noise, emitted noise, received noise
spectrum building acoustics
. o <<= <> Manual input (0,00000)
Statistics Statistical index Ln A 199.8 : 99,8000
. - X axis unit for a quantity acquired . .
R with other software (not 01dB) @;= L] fiTati
X axis unit for a quantity acquired
B . with other software (not 01dB). For
Y1 axis unit example, the temperature
For cross-spectra, Y1 corresponds to @;= Manual input
the physical unit of the first item and
i ) Y2 corresponds to the physical unit
Y2 axis unit of the second item used to calculate
the cross spectrum
. . ) < ;<= <> Manual input (0,00000)
Version Version of the file format A Version 1.01 : 1,01000
Legend:
< Less than
<= Less than or equal to
<> Not equal to
= Equal to
> Greater than
>= Greater than or equal to
@ Contain the character string
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15.7.3.Execute a request

Once all the requests have been defined, use the scrolling list AllD items j of the measurement

session window or the command Datafile / Current request.

The selected request is then executed automatically. An example of execution of a request to display only items of
the audio family is given below:

i i ei#]

L e [ A m ] oo |

IoE

L To— TR AR TR A R T —

EEEILE
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15.8. Result exploitation and customisation

It is possible in dBBATI32 to print directly a data plot and/or a result listing and to export the results as graphics or
values in standard office spreadsheet and word processor software, for further processing and result presentation.
The user can also customise the way the data is displayed in the software.

15.8.1.Printing results

Using the commands of the File menu, results can be directly printed by dBBATI32, if a printer is connected to the
computer, of course. Use the command File / Print (CTRL + P) to display the Print dialog box. Specify which pages
should be printed, the number of copies, and the printer driver to use as well as other parameters (print quality,
etc.).

et
o
; g Pore | g | Figrs | dampcadi. |
Pros 1arga T Dol |||
" a | R 2 ——
O - "';"ﬁ —_—
- | (| ] |=
= gt [ ——
||| E—
HEEEEEE
E)=IFEEEl
.H-l'ﬂ'-l-l Sk |
[

Access directly to the printer configuration dialog box by the command File / Print Set-up and to a preview of the
document to print by the command File / Print Preview. The toolbar of the print preview window allows the user,
for example, to zoom in the preview document.

Graphic piint out
Lot rrisagies foram] l_ When printing graphics, the user can set a few additional
= ITI parameters by the commands Preferences / printout options.
Usper nargn a0
ul
il The user can set the margins of the graphic printout frame and the
‘wicth (el ﬁ :_: line thickness of the printed curves.
Hsight [ren] [120 &
Limee trickresss of pritsd cuaves jpoéz] 5 E
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15.8.2.Export data to a word or spreadsheet processor

The user may either export results as graphics (graphical plots and results listings) or export the results as values by
the command Edit / (CTRL+C). After the copy command of dBBATI32, simply paste (Edit / Paste) the data in a
word processor or a spreadsheet processor as shown below:

P

EFried THE—- [T —— [E—— =
Ui 3 2 -]
im i ) i
Firis 1 2 1
Hr 4 = =
LL b L] |4 ko]
hr— mna e nr
T L] L fEE]
X [ R EE Irs
HI oA = ki
1IE B =15 k-
& [ =13 s
Ll Ll d3E o E]
1 & e nr
cp L IR d7 k. =T
1k [y i3 ®i
138k [ %] 41 F 13
156 [T TE EX
] 1] 2 I b ]
25k S 4.1 W)Lt
] P %] 31 E HE
Lk ma T E &
= TES T E Eo-l ]
£ . ] Ex i
L 13 Nl 418 Ei
| Copy Values I Copy Image
i s it Doz Pt W=

R e DL = R e

1 BT SR bk ba IERL AR T IRET | =
Stk o e e et fee G e e e8] 5] ;
DEE @AT t BT a- | & F
G w0 = B e Wl
| = ] R __-_.In::'"z‘:“—-_ l MimnEgrnde la reeyary
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o COITHRR=TOATE REFOEMCRATIFT "
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L rd o T mA
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1E- 150 LK 56 | -
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15.8.3.Principle and configuration of the Copy command

The copy command may be configured to work in different ways in dBBATI32. Use the command Preferences /
Copy options to define how the copy command will work. The following dialog box appears on screen.

By default, for all graphical views, the command Edit / Copy can be used to copy the image of the graphical view.
The data values cannot be copied

ETNCTE = " Copy of tables of results

"wehae, copp rrn e chphom cants pelared i S In some cases, for a table of results mainly, it is possible to copy either an
SR I, o image of the table or the data values of the table at the ASCII format.

T Clopws e e iy

- Ty B gt The default option Be prompted for the type of copy each time allows

the user to display a dialog box for choosing to copy either the image or

' Bapoepieiiote e e oy sk the values of the table of results

il s iy v A besn deiesd ks w dsla e

ricey, 0 o v b 1
Z R E™E ;| The option Copy the values only can be
- _ used to copy directly the data values. The
ooy B hcy sk g option Copy the image only can be used to
T B ppegdend i e s of g etk ™ W Cancel | directly copy the image of the table.

ap bl e wd peredERc Ol ey Bera @ @ AT
Lt

®  Copy of an item when a study zone has been defined

IT e T e For items where a study zone can be defined (an audio signal for example),
[P Aot I A ey it is possible to copy the image of the view over the complete duration of
B the item (option Copy the whole) or to copy only the image of the view

= | over the defined study zone (Copy only the study zone).

The default option Be prompted for the type of copy each time allows the user to display a message to either
copy the image of the view over the complete duration or the study zone. The following message appears on screen:

] Cnireh el bbsmird ol it 3l iblue e,
+ Dbpapa-vinas popess ureqssrent osdie pline

|' iﬂ I Hu | Carad |

See paragraph 15.2.6 for more details on defining a study zone.

®  Copy data items at ASCII format
When copying directly data items from the measurement session window at ASCII format, an additional parameter is

the way it will be pasted in a word or spreadsheet processor.

The data values can be displayed vertically (default value) : data of X-axis and Y-axis are displayed in columns.
Alternatively, they can be displayed horizontally : data of X-axis and Y-axis are displayed in lines.
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15.8.4.Exportation of data at ASCII format (TXT file)

The command File / Export allows the user to copy the data values of one or several items of a measurement
session datafile at the ASCII format into a TXT file.

A wide range of application software packages may open these files: Windows notepad, word processors,
spreadsheet processors, database software, etc. The user can perform any operation on the formatted data to edit a
measurement report or to perform further calculations.

Each field in the ASCII file is separated from the next one by a tabulation, in order to easily import these files into a
spreadsheet processor.

We give below an example of ASCII file containing data from a sound insulation spectrum:

Id 9

Identifier number of the measurement.
Ident Name ISOL_0
Comment

Origin dBOper32
These fields correspond to the fields of a 01dB measurement session (*.CMG files) : The name of the operator that
allowed the user to perform the calculations, the comment associated to the item, the origin of the computation.

Family Sound insulation
Set of data items of the same family : audio, autospectra, etc.

Data Type Leq
Type of quantity allowing us to define more accurately the data item (for a Fast sound pressure level, the family would be
Leq and the data type will be Fast)

Type
Type of a given spectrum (emitted noise, received noise, etc. for building acoustics)

Begin 25/11/94 15:49:56

End 25/11/94 15:49:56

StudyBegin 25/11/94 15:49:56

StudyEnd 25/11/94 15:49:56

Start and end date and time of an item, Start study zone date and time of the item.

Period 0,000e+00
Base duration or integration time of data items that vary with time. Set to 0 when the items are time averaged.

Average
Type of average applied to the item (mean, maximum, minimum)

Average Duration
Averaging duration for a spectrum

Where emitted noise
Defined location for the measurement session..

Coord

Unit dB

Physical unit of the measured data. For noise levels, Pascal (Pa) is used. As the sound insulation calculation has been
performed from spectra in decibels, the unit is the decibel.

PowerUnit PWR
The power represents the average of a squared value. It's the unit used to determine the power at a given frequency for
a determined (sinusoidal) signal. It is expressed in squared units

Reference 1,000e+00

Reference value of the measured quantity for level conversion in decibels. For sound pressure levels, the reference value
of the international system is 2x10” Pa. Here, the reference is equal to 1 because sound insulation calculation has been
performed from spectra in decibels, the unit is the decibels.

dB/Lin dB
Unit of the stored quantity. Here, the levels are directly given in decibels (dB). For a time decay, for example, the values
are given in physical units (Lin)
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Weight Lin

Frequency weighting applied to the data
Partial 3

Xunit Hz

X Min 100 Hz

X Max 5 kHz

Partial corresponds to the broad band resolution of the spectrum: 1 means Octave, 3 means Third octave. X unit
corresponds to the physical unit of the X-axis: In this example, we are dealing with Frequency in Hertz (Hz). X Min and X
Max correspond respectively to the minimum and maximum frequency bands of acquisition (in this example, we consider
third octave bands ranging from 100Hz to 5kHz).

Nb Elements 1

Number of data values contained in the item.

100 Hz 125 Hz 160 Hz

1.6 kHz 2 kHz
16,5 19,5 21,7
47,9 49,8

200 Hz 250 Hz 315Hz 400Hz 500Hz 630Hz 800Hz 1kHz 1.25kHz
2.5 kHz 3.15 kHz4 kHz 5 kHz

28,7 28,5 32,3 35,2 40,8 42,1 43,6 42,3 45,5
45,3 43,9 44,4 44,9

The data values are given for each frequency band.

We give below the example of a data item of an averaged spectrum (averaging time of 30 seconds) in octave bands

Id 0 1

Family Autospectrum Autospectrum

Data Type Leq Leq

Type

Begin 10/05/99 14:38:41 10/05/99 14:38:41
End 10/05/99 14:38:41 10/05/99 14:38:41
Period 0,000e+00 0,000e+00
Average Average Max

Average Duration 3,000e+01 3,000e+01

2

Autospectrum
Leq

10/05/99 14:38:41
10/05/99 14:38:41

0,000e+00
Min
3,000e+01

The field average type can be: Average for an averaged spectrum, Max for a maximum spectrum, Min for a minimum spectrum.

Where #19

Unit Pa
PowerUnit PWR
Reference 2,000e-05
dB/Lin dB
Weight Lin

Partial 1

X unit Hz

X Min 31.5Hz

X Max 4 kHz

#19

Pa

PWR
2,000e-05
dB

Lin

1

Hz

31.5 Hz

4 kHz

#19

Pa

PWR
2,000e-05
dB

Lin

1

Hz

31.5 Hz

4 kHz

The three fields above are added for averaged spectra. Partial corresponds to the broad band resolution of the spectrum: 1 means
Octave, 3 means Third octave. X unit corresponds to the physical unit of the X-axis: In this example, we are dealing with
Frequency in Hertz (Hz). X Min and X Max correspond respectively to the minimum and maximum frequency bands of acquisition
(in this example, we consider octave bands ranging from 100Hz to 5kHz).

Nb Elements 1 1 1

31.5 Hz 55,7 56,3 50,7
63 Hz 57,5 58,2 49,4
125 Hz 72,8 73,3 65,6
250 Hz 73,1 74,0 61,2
500 Hz 69,9 71,0 49,0
1 kHz 62,3 63,8 39,4
2 kHz 60,7 61,9 38,0
4 kHz 66,3 67,5 47,2

The data values are given for each frequency band
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15.8.5.Customisation of dBBATI32

The software allows the user to customise various parameters for displaying the data.

15.8.5.1.Select the colours of the data to display

The commands Preferences / Colours allows the user to respectively set
the colours of the different types of data displayed on screen.

Select in this list the type of data for which you want to modify the colour.
The actual colour associated to this type of data is displayed next to the
list. Then, select with the mouse the new colour in the bottom part of the
dialog box.

Click on OK when all the modifications have been carried out

15.8.5.2.Select
the
fonts of o
the i’ Ar H-f-.ln-u-\-n . Carcul
d?ta to ] :::E’I.::“-: ks
display T el
T sl Floarsdsd W T Bk
T s [ BT
The command

Preferences /
Font allows the
user to choose

which  computer Eg

font will be used IW!:HH :I
to display text in

dBBATI32.

Select the font type, style (regular, Italic, Bold, etc.) and size in this dialog box.

Click on OK when all the modifications have been carried out..

15.8.5.3.General functions

The command Preferences / Functions allows one to customise the software :

Small icons : Tick this option to display small icons in the manager

™ fmellcani toolbars.
[ Cowpdiony koo
®  Compulsory location : Tick this option in order to oblige the user to input
F Dbiplay s cops o nesssserend ieeudi a location for any next data item.
¥ tetornae aly dirplay deca

®  Display and copy all measurement results
[ devangs ol mandoes sutorusicsly

™ B camanital
o . ®  Automatically display decays : The decay edition window is displayed
Yt automatically after a measurement or an analysis of reverberation time, or

|T| Cancel room criteria.
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®  Arrange all windows automatically : all windows within the software will be arranged automatically in the
main window, either vertically or horizontally.
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15.8.5.4.Start options

Stail mnide

Launch sdomabcaly when sailng sollwas

¥ [New peasion]
The command Preferences / Start allows to open automatically some
I Last sadissnan nanage elements when opening the application software.

¥ Last gnshsis rmansge
¥ Lae computaiion manegs

L

15.8.5.5.Parameters for operations on data items

The command Preferences / Operations allows the [Tl
operator to modify the default parameters of the Anrarady, opseons AT coarguiwion
calculations on data items. F et i Sen Bl Dk )
Eevglbate . 4D 4 o 4D & = ED 8 [5 & EmEi
- Ersages &) off) = &) ol = ) ;
ﬂJE The choice of the rules (algebraic or - _ "rf""'_"“_" 3
logarithmic) for arithmetic operations is applied to the L= b -
Envglste: 4D + 40 & = 168 =

addition, subtraction and averaging operations. Erasge: &) 8 + 4] i = 41

o
ﬂ The RT computation parameters apply to RT o= ] Comcel
calculation operation.

Refer to paragraph 15.2.8 for further information.

15.8.5.6.Measurement session general options

Use the command Preferences / Measurement session to
define general parameters about the management of measurement

Meacuizment sexzions’ preleiences

= Corfum delebe hevs: session datafiles.
' Carfim aed bere The option Confirm delete items allows the user to display a
™ S i in separatied Met dialog box to confirm or not any item removal operation in the
Aol ssve ol sessiors svey I"_Em active measurement session datafile.
The option Confirm add items allows the user to display a dialog
|' o] Cancel I box to confirm or not any item addition in the active measurement

session datafile.

The option save items in separated files allows the user to save the different items of a measurement session
files into binary files. The binary data of each item are stored in a BID (Binary Item Data) file and the references of
this item are saved into the measurement session itself.

The option Automatically save all sessions every X minutes allows the user to save all the opened
measurement sessions at regular time intervals. Therefore, a name must be defined when creating a new
measurement session.
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16. SPECTRA ANALYSIS

This chapter deals with spectra analysis (off-line analysis of audio records).

This mode allows the user to perform a batch analysis of existing audio signals stored in a measurement session
datafile (as acquired with dBBATI32) to obtain spectra in octaves or third octaves.

The audio items to analyse are selected in a measurement session datafile. To analyse several audio items
successively and in an automatic manner, use the batch command.

This chapter presents in a general manner how to set-up and perform spectra analysis.

Use the command Analysis / New to open a new analysis manager. This manager is P £
used to select which analysis will be performed and to configure the analysis parameters

Conbsguae Paiareyize
of each one of them. !

Analpsin mansger conligwation - Dema gea

T o Py Click on Configure to select which

t'ﬁE"‘"'"'"“"" I Vencal elements will be added to the
o ¥ Horlsordal manager.
-—J In this chapter, we select the type

i, | of element Spectrum.

The manager toolbar then looks like this:

= & N L refer to chapter 6 for more information on how to use the managers in
Caiges | Posstim  Spedamn dBBATI32.

All the display and analysis parameters can be saved in an analysis manager file (*.GSA) by using the command
Analysis / Save As.
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16.1. Analysis window overview

b,

Use the icon

Command toolbar :
analysis parameters,
start/ stop analysis, etc

Spscium | gpectrum of the analysis manager to start the analysis window.

Display parameters' toolbar : curves to
display, autoscale, time history, etc.

Paabriai T i - S i) DR |

8 A 30 1k dk

Gl ES

40

D 1 Cvmrmd 27 -'I -t
5

m

| k

3 i 1]

Display analysis
data with
cursors' values
and references

Status bar : state and information about the analysis process

The analysis configuration and control is accessible via the vertical command toolbar. In the following, we describe
the functions of each icon:

Show/hide information table

Start analysis

Stop the analysis in progress

Validate current results and store them in a

measurement session datafile

The following icons are displayed if averaging conditions are set
at the analysis parameters' stage (See paragraph 16.2.2).

|&]

©
[=1

Store the current averaged spectra in a
measurement session datafile

End analysis process in batch mode

Save results in @ measurement session datafile

Cancel current results and start again

The display type and the display parameters of the active curves are controlled using the horizontal toolbar:

1
1=

Automatic re-scaling of the display

Enable or disable display of the time history plot
and select the frequency band to monitor

ﬁl

Perform an automatic autoscale to adjust data
display at the end of the analysis.
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16.2. Analysis set-up

&

Faamshize | Analysis set-up can be done by pressing the key Parametrize of the manager.

Refer to chapter 6 for more information on how to use the managers.

16.2.1.Analysis parameters

Apakor cobap - Deme.gaa

irbysz | (iphors | Use the analysis tab of the analysis set-up dialog box.

Seeteit b et M Choose between octave and third octave spectrum analysis and
define the frequency limits for the analysis.

16.2.2.Averaging and processing options

fmalycn cob-up - Demsgaa

Use the options tab of the analysis set-up dialog box. Ay Optors |

= Automatic validation of the results. When a spectrum is Seead e H

calculated, it will be automatically stored in the active data
session. T Aot sabdstion
This option is useful for a batch analysis of several audio data

items (see paragraph 16.4). W fuverging e ssiecled kerst

F Shornge o nbevediabe spscia

o ] _omee |

®  Averaging over all the selected data items.
In this case, dBBATI32 will calculate the mean spectrum for all the selected audio items. The intermediate spectra
associated with each item may also be saved.

Refer to paragraph 16.5 for more information on the analysis process
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16.3. Display set-up and status bar

16.3.1.Dynamic settings

The horizontal toolbar can be used to set the graphical display parameters of the analysis window.

M Use the command Display / Autoscale to automatically re-scale the plots as a function of the computed noise
levels.

AUTO
i yse the command Display / Automatic autoscale at the end of acquisition to automatically re-scale the
plots at the end of the analysis process.

Time history [x] Use the command |g Display / Time history to display the time
history plot and select the frequency band to monitor. The following

dialog box appears on-screen.

p— Tick the box Show time history and select the frequency band
M ﬂl (or overall level) to display.

Frequency |4

Use the command Display / Set-up to define the display parameters of each type of data (spectra and time
histories) in the measurement window. The following dialog box is displayed on screen.

Display or not the Y-axis scale and select the graph dynamic
range (constant range or set up manually the minimum and
maximum limits)

Display or not X-axis Spectrum. Time history

scale : ~Cursorls) Show / Hide one or two
7 (/ cursors on the plot.
Scale = 1 2
v | Show
Display or nottha glriti ™ Constantrange | e
on the plo W arnious . v Show Show / Hide cursors’
Hin IBD'D = values and select
v\ Giid ﬂ _| Ll T | channels.
b IBD.EI ~£aam
i

(TR [ [

16.3.2.Status bar

The status bar allows the operator to select the measurement locations and input a general comment, either by
direct input or by selection in a list, corresponding to the last 4 locations completed by the operators and the default
locations.

Lacation| Living room j Cn:nm.l Dema - Iw
Measurement Overall comment on % of data acquired or processed
location the measiirement

By default, the location and the comment correspond to the audio data item being analysed.
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16.4. Selection of audio records to analyse

7, s [ 8 | B i i}  Select the audio records to analyse in a measurement
session data file.

®  Analyse one audio record > Start the analysis
process (see paragraph 16.5)

®  Analyse several audio records <> Use the batch
command explained below.

To analyse several audio records successively and automatically, use the batch mode.

El Use the command Datafile / Batch to display the batch window — [i4] #]
(] | &] L

shown aside.

In Siishug

Z 3 wi Tr CHlB Tada
Use the icon of the batch window to import the audio L apschey Tr CHG fodo
items selected in the measurement session datafile to the batch
window.
The following icons of the batch window may be used : Grapty |1 B

Use these icons to select in which order the Remove the selected item from the batch analysis

items will be analysed

Use this icon to reset the batch analysis. All Remove all items from the batch analysis

items are in the state "To do ".

"Group by" : For spectral analysis of existing audio items, this element

ZE?SZ?.')” g for the selected item is "Not must be set to 1 because the analysis is done sequentially, one item
) after another.

The main information bar of the analysis window shows
the indication «Batch», as well as the number of items analysed
and the total number of items to be analysed.

m.ﬁ.nalysis Spectrum - Demo.gsal Bﬂch |

Start the analysis process (see paragraph 16.5).
16.5. Analysis process

After configuration, the user can control the analysis process with the following icons:

Start the analysis. (F3)

The analysis starts according to the defined analysis and averaging parameters. If no audio record has been selected

in the measurement session datafile, this key is greyed.

Analysis is performed for :

- Either a single audio record selected in the session datafile (the main information bar of the analysis window
indicate the name of the session datafile)

- Either for a set of audio records defined in the batch window (the main information bar of the analysis window
indicates Batch)

Stop the analysis in progress (F4) @ Stop the analysis process in batch mode

The following icons are displayed if averaging conditions are set
Accept current results (F7) (see paragraph 16.2.2).
The analysis results are saved in a measurement
session datafile.

| Store the current averaged spectra in a measurement

____| session datafile.

LR E B

Do not accept current results and restart the n

analysis (F6) Save results in a measurement session datafile.
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17. REVERBERATION TIME (RT) ANALYSIS

This chapter deals with RT spectra analysis (off-line analysis of audio records).

This mode allows the user to perform a batch analysis of existing audio signals stored in a measurement session
datafile (as acquired with dBBATI32) to obtain reverberation time spectra and time decays in octaves or third
octaves.

The audio items to analyse are selected in a measurement session datafile. To analyse several audio items
successively and in an automatic manner, use the batch command.

This chapter presents how to set-up and perform RT spectra analysis.

Use the command Analysis / New to open a new analysis manager. This manager is
used to select which analysis will be performed and to configure the analysis parameters
of each one of them.

Analpsin mansger conligwation - Dem gea

Bt 4
Epecium :;f!jfl-“'jlw;— R Click on Configure to select
= e which elements will be added to

:.':'_Hn'-'hnlh'nlnl I el
| oo cvena g gt the manager.

= | In this chapter, we select the type

of element Reverberation time.

The manager toolbar then looks like this:

Anghis -Denggen [
= & 'l Refer to chapter 6 for more information on how to use the managers in
Corfgss | Passvin  Reeberstin dBBATI32.

All the display and analysis parameters can be saved in an analysis manager file (*.GSA) by using the command
Analysis / Save As.
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17.1. Analysis window overview
g

Use the icon Besbesia | Reverberation time of the analysis manager to start the RT analysis window.

Display parameters' toolbar : curves to display, time history, etc.

Command toolbar : Crae Ot & D R

analysis parameters, |
start/ stop analysis,
etc.

134 X0 % /1 Tk

I_q.-,-llr-l taiin ) .|.| =]
Display analysis data with Status bar : state and information
cursors' values about the analysis process

The analysis configuration and control is accessible via the vertical command toolbar. In the following, we
describe the functions of each icon:

S . Display the time decay edition window for RT
E Show/hide information table m spectrum calculation (See chapter 10).
. The following icons are displayed if averaging conditions are set
E. Start analysis at the analysis parameters' stage (See paragraph 17.2.3).

Store the current averaged spectra in a

@ Stop the analysis in progress =i measurement session datafile
OK Validate current results and store them in a @ End analysis process in batch mode

measurement session datafile

L..5 |l Cancel current results and start again

Save results in a measurement session datafile

The display type and the display parameters of the active curves are controlled using the horizontal toolbar:

Il Automatic re-scaling of the display *ml Perform an automatic autoscale to adjust data
a display at the end of the analysis.

|g Enable or disable display of the time history plot
and select the frequency band to monitor
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17.2. Analysis set-up

&

Faamehias | Analysis set-up can be done by pressing the key
Parametrize of the manager.

17.2.1.Analysis parameters

Use the analysis tab of the analysis set-up dialog box.

Choose between octave and third octave spectrum analysis and
define the frequency limits for the analysis.

Also, define the time basis used in the computation of the
reverberation time decay. Greater accuracy is achieved with a

ik | AT comgutsion | Dptions |

St il idand 1M1
Fusu
o Qlewes m-.||_1; -|
Ll | L]
I‘—m Hq|4- -|
T siep ol deoas [mi| =

smaller time basis, though at the expense of calculation time.

17.2.2.RT computation parameters

dnghen AT computaion | Dptions |

St ierns 1M1
gl sioe

Thut B e [
== [ =r
Forguls ognal on WS

I Sachanade miegpsbior}
™ Agreren backgoud i

Anads

=]

Co ] _ome |

Click on the Parametrize key of the measurement manager and
select the RT computation tab.

dBBATI32 offers reverberation time calculations from either
stationary, impulsive or MLS signals.

The computation algorithm therefore depends upon the type of the
audio records to analyse. Refer to paragraph 15.2.6.5.

From an impulsive signal source (using MLS or not), it is possible to
apply integration (Schrdeder) and/or suppress the background
noise.

During the calculation phase, the start and end settings define the
regression boundaries that are used to calculate the RT values by
frequency bands.

See chapter 21.2 for a detailed reverberation time calculation
explanation.

17.2.3.Processing and averaging parameters

Use the options tab of the analysis set-up dialog box.

®  Store the time decays associated with each RT spectrum,

for later analysis.

®  Automatic validation of the results. When a spectrum is
calculated, it will be automatically stored in the active data
session. This option is useful for a batch analysis of several
audio data items (see paragraph 17.4).

®  Averaging over all the selected data items. In this case,

Arabrer cokap - Dems.gaa E

Anabyss | AT compuision Options |

Seglicd il died 141

F Siouge of gecas
I Aidpansiic vabdstion

dBBATI32 will calculate the mean RT spectrum for all the
selected audio items. The intermediate spectra associated
with each item may also be saved.

Refer to paragraph 17.5 for more information on the analysis
process

F o ores ssiegiad ey
F S T e

[ = ]

arebs |
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17.3. Display set-up and status bar

17.3.1.Dynamic settings

The horizontal toolbar can be used to set the graphical display parameters of the RT analysis window.

M Use the command Display / Autoscale to automatically re-scale the plots as a function of the computed
noise levels.

RUTO

H yse the command Display / Automatic autoscale at the end of acquisition to automatically re-scale the
plots at the end of the analysis process.

Use the command |Q Display / Time history to display the time

history plot and select the frequency band to monitor. The following
dialog box appears on-screen.

Tick the box Show time history and select the frequency band
By IA :Iv ﬂl (or overall level) to display.

Use the command Display / Set-up to define the display parameters of each type of data (spectra and time
histories) in the measurement window. The following dialog box is displayed on screen.

Display or not the Y-axis scale and select the graph dynamic
range (constant range or set up manually the minimum and
maximum limits)

Display or not X-aXIiS Specl[um, Time history | Show / Hid i
scale : . ow / Hide one or two
# s T iz Eursur[s](/, cursors on the plot.
S [/ Szale =1 2
v Gcale v | Show
Display or nottha glri(i [T Constant tange e
on the plo W arious Show / Hide cursors’

Min {30.0 W Show_~ values and select

W\ Grid 4] ' B ETee | channels.
b & IED.EI — £00m
Close I ﬂ J LI Iri | Du!l

17.3.2.Status bar

The status bar allows the operator to select the measurement locations and input a general comment, either by
direct input or by selection in a list, corresponding to the last 4 locations completed by the operators and the default
locations.

Lu:u:atiu:unlLiving FOOIT) j Cu:um.l Dema j IM
Measurement Overall comment on % of data acquired or processed
lncation the measiirement

By default, the location and the comment correspond to the audio data item being analysed.
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17.4. Selection of records to analyse

Select the audio records to analyse in a measurement session data file.

r-_‘ CHET - an windos

ponse | mpulsse | THASSUE TEE TS RS lasi =
sponse  WILS 19000 1817 57 Tast =

Example of measurement session that contains the three types of
items compatible with RT analysis.

The following items may be used for RT analysis :
®  audio
®  impulse response
®  MLS impulse response

From an impulsive signal source (or MLS signal), it is possible to apply integration (Schréeder) and/or suppress the
background noise.

®  Analyse one audio record -> Start the analysis process (see paragraph 17.5)
®  Analyse several audio records - Use the batch command explained below
To analyse several items successively and automatically, use the batch mode.

El Use the command Datafile / Batch to display the batch window
shown aside.

s 3 mxcin Tr CHE Tada
Use the icon 2l of the batch window to import the items b udny frLHG fada
selected in the measurement session datafile to the batch
window.
The following icons of the batch window may be used : Gepz [ =]

Use these icons to select in which order the
items will be analysed Remove the selected item from the batch analysis

Use this icon to reset the batch analysis. All
items are in the state "To do ™. Remove all items from the batch analysis

Processing for the selected item is "Not Group by" : For spectral analysis of existing items, this element must
active"). be set to 1 because the analysis is done sequentially, one item after
another.

. The main information bar of the analysis window
M Analysis Spectrum - Demo.gsal Batch ) shows the indication «Batch», as well as the number of items
analysed and the total number of items to be analysed

Start the analysis process (see paragraph 17.5)
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17.5. Analysis process

After configuration, the user can control the analysis process with the following icons:

\l. Start the analysis. (F3)

The analysis starts according to the defined analysis and averaging parameters. If no record has

been selected in the measurement session datafile, this key is greyed.

Analysis is performed for :

- Either a single audio record selected in the session datafile (the main information bar of the
analysis window indicate the name of the session datafile)

- Either for a set of audio records defined in the batch window (the main information bar of
the analysis window indicates Batch)

@ Stop the analysis in progress (F4)

@ Accept current results (F7)

The analysis results are saved in a measurement session datafile.

| sl Do not accept current results and restart the analysis (F6)

m Time decay edition (See chapter 10). Display the time decay adjustment window to adjust
manually the decay 'slope in each frequency band, if the RT analysis results are not correct.

El Stop the analysis process in batch mode.

The following icons are displayed if averaging conditions are set (see paragraph 17.2.3).

— Store the current averaged spectra in a measurement session datafile.

Save results in a measurement session datafile.
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18. ROOM CRITERIA ANALYSIS

This chapter deals with the analysis of room criteria from existing data items (off-line).
These criteria are obtained from echogram curves per frequency bands. These curves result from an analysis by
digital filtering from an impulse response of the room. This response may be obtained by MLS technique.

dBBATI32 allows the user to compute the following room criteria :
®  Quality criteria : TR, EDT, Clarity, Definition, ST1.
® Intelligibility criteria : STI, RASTI.

These criteria are obtained from echogram curves per frequency bands. These curves result from an analysis by
digital filtering from an impulse response of the room. This response may be obtained by MLS technique.

Refer to chapter 21.5 for detailed explanations on the calculations, criteria definition and results’ interpretation.

The audio items to analyse are selected in a measurement session datafile. To analyse several audio items
successively and in an automatic manner, use the batch command.

This chapter presents in a general manner how to set-up and perform room criteria analysis.

Arisbais - Demauges

Use the command Analysis / New to open a new analysis manager. This manager is
used to select which analysis will be performed and to configure the analysis parameters
of each one of them.

e
i)+

h;"“';:d . e '_F““um"‘" Click on Configure to select which
jal =, vy o e .
| 4 Floom cibsia & ki elements will be added to the manager.

= I In this chapter, we select the type of

|I| element Room criteria.
Canoel |

The manager toolbar then looks like this:

radi Derags |
m & ‘2 L Refer to chapter 6 for more information on how to use the managers in
Cordguss  Fabieiizs  Foom cibeis dBBATI32.

All the display and analysis parameters can be saved in an analysis manager file (*.GSA) by using the command
Analysis / Save As.
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18.1. Analysis window overview

‘A

Use the icon Hemei=a | Room criteria of the analysis manager to start the room criteria analysis window.

Display parameters' toolbar : curves to
display, time history, etc.

dnaiprm Hpom reieg - [eme gnal CHEE |
Command toolbar : [ N IECTIaTry o [
analysis parameters, o
start/ stop analysis,
etc.
el O3 [LE ] Uk .}
= [ (ko8
E——
Display analysis data with Status bar : state and information
cursors' values about the analysis process

The analysis configuration and control is accessible via the vertical command toolbar. In the following, we describe
the functions of each icon:

Iﬂ Show/hide information table .. || Cancel current results and start again

.y Start analysis
.Ml _ || Stop the analysis in progress

OK Validate current results and store them in a
measurement session datafile

End analysis process in batch mode

Display the decay edition window (See chapter
12).

The display type and the display parameters of the active curves are controlled using the horizontal toolbar:

. . . Enable or disable display of the time history plot and
ﬂl Automatic re-scaling of the display |g select the frequency b%né to monitor yP

Select the room criterion to display in the spectrum  #ura Perform an automatic autoscale to adjust data display
view. Hib at the end of the analysis.

bl
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18.2. Analysis set-up

&

Faamshize | Analysis set-up can be done by pressing the key Parametrize of
the manager.

18.2.1.Analysis parameters

Use the analysis tab of the analysis set-up dialog box.

Choose between octave and third octave spectrum analysis and define the
frequency limits for the analysis.

18.2.2.Criteria computation parameters

Click on the Parametrize key of the measurement manager and select the
Criteria computation tab.

Fenter ipof mmrme 141
Frepsncsr

™~ Detesnz Wn1= =]
7% o ortasen

™ Ed . H*iﬁ:. -

The computation of intelligibility criteria account for the signal to noise ratios per frequency bands. It is however to

manually inputs these values.

T |
P el [T
Ll s s
™ Figmoes hachpowd jms
E;'::“'u'-""" By default, background noise is considered
TRlEeree 11 T 5 [» e neglectable, thus having a signal to noise ratio
lr::raa-- o i infinite (100).
F RETI T Safwoude rispalm
S ) Refer & h 21.5 for the calculaty
M 175 70 B0 OB A & & Ppeiy [7 = LU Refer to paragrap .5 for the calculation
j1 [0 [ [on [ [ [ [oa O i 7 m principle and definition of room criteria
T | F =1
[ I e i I

18.2.3.Analysis options

The configuration of measurement options can be performed in the Options
tab of the analysis set-up dialog box.

®  Define if decays are to be recorded into the measurement session, for

later analysis.

®  Automatic validation of the results.

This option is useful for a batch analysis of several data items (see
paragraph 18.4).

Refer to paragraph 18.5 for more information on the analysis process

EEEENIETTD
Anabem | Cissis compedsion. Opton |

[ Aulpindie gallalion
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18.3. Display set-up and status bar

18.3.1.Dynamic settings

The horizontal toolbar can be used to set the graphical display parameters of the analysis window.

M Use the command Display / Autoscale to automatically re-scale the plots as a function of the computed noise
levels.

AUTO
H yse the command Display / Automatic autoscale at the end of acquisition to automatically re-scale the
plots at the end of the analysis process

Use the command |Q Display / Time history to display the time

history plot and select the frequency band to monitor. The following
dialog box appears on-screen.

Tick the box Show time history and select the frequency band
By IA :Iv ﬂl (or overall level) to display.

Use the command Display / Set-up to define the display parameters of each type of data (spectra and time
histories) in the measurement window. The following dialog box is displayed on screen.

Display or not the Y-axis scale and select the graph dynamic
range (constant range or set up manually the minimum and
maximum limits)

Display or not X-aXIiS Specl[um, Time history | Show / Hid i
scale : . ow / Hide one or two
# s T iz Eursur[s](/, cursors on the plot.
S [/ Szale =1 2
v Gcale v | Show
Display or nottha glri(i [T Constant tange e
on the plo W arious Show / Hide cursors’

Min {30.0 W Show_~ values and select

W\ Grid 4] ' B ETee | channels.
b & IED.EI — £00m
Close I ﬂ J LI Iri | Du!l

18.3.2.Status bar

The status bar allows the operator to select the measurement locations and input a general comment, either by
direct input or by selection in a list, corresponding to the last 4 locations completed by the operators and the default
locations.

Location | Living room j Cu:um.l Dema j omputation 100%

Measurement Overall comment on % of data acquired or processed
location the measiirement

By default, the location and the comment correspond to the audio data item being analysed.
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18.4. Selection of records to analyse

7, s [ 8 | B i i}  Select the audio records to analyse in a measurement
session data file.

®  Analyse one record - Start the analysis process
(see paragraph 18.5)

®  Analyse several audio records <> Use the batch
command explained below.

To analyse several items successively and automatically, use the batch ER -]
mode. IIEI
[

El Use the command Datafile / Batch to display the batch window
shown aside.

wxcin Tr CllE
s [r LHG

Use the icon of the batch window to import the items
selected in the measurement session datafile to the batch window. G by 1 El

The following icons of the batch window may be used :

Use these icons to select in which order the
items will be analysed Remove the selected item from the batch analysis

Use this icon to reset the batch analysis. All
items are in the state "To do ". Remove all items from the batch analysis

active"). be set to 1 because the analysis is done sequentially, one item after

Processing for the selected item is "Not Group by" : For spectral analysis of existing items, this element must
another.

The main information bar of the analysis window shows

m.ﬁ.nalysis Spectrum - Demo.gsa[ Batch ) the indication «Batch», as well as the number of items analysed

and the total number of items to be analysed

Start the analysis process (see paragraph18.5)

18.5. Analysis process

After configuration, the user can control the analysis process with the following icons:

Start the analysis. (F3)

The analysis starts according to the defined analysis parameters. If no record has been selected in the measurement

session datafile, this key is greyed.

Analysis is performed for :

- Either a single record selected in the session datafile (the main information bar of the analysis window indicate
the name of the session datafile)

- Either for a set of records defined in the batch window (the main information bar of the analysis window
indicates Batch)

k

if the analysis results are not correct

m Stop the analysis in progress (F4) @ Stop the analysis process in batch mode
Accept current results (F7)
LK || The _ana(ljystlsf_rlesults are saved in a measurement Decay edition (See chapter 12). Display the decay
session datarile. |t adjustment window to adjust manually the decay
I: Do not accept current results and restart the slope and direct wave arrival in each frequency band,

analysis (F6)
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19. STANDARD CALCULATIONS

dBBATI32 can performed standard calculations from a variety of national and international standards.

This chapter presents the use and configuration of the following types of standard calculations : Insulation,
Impact noise, Mechanical equipment noise and sound absorption.

Use the command Standard calculations / New to open a new computation Corpuaton DenageEl
manager. This manager is used to select which calculations will be performed and to 53] &
configure the calculation parameters of each one of them. Lonba

L ompuf sl manaspe confapn shien - Deme. o

4 B3E3

Click on Configure to select which elements I irdaion A=
will be added to the manager. [ v I reoies

by Mt paasE el roer _Hezhanid spmerenl jume
In this chapter, we select each type of " I M

standard calculations that can be done.

iff i

The manager toolbar then looks like this:

& o = &£ !
Conlgprs Fararahes noulsion  Inpact s Machenical Mibaraphion

Refer to chapter 6 for more information on how to use the managers in dBBATI32,

All the display and acquisition parameters can be saved in a measurement manager file (*.GSC) by using the
command Standard calculations / Save As.

19.1. Computation parameters

&
Faamshize | Computation parameters can be accessed by pressing the key Parametrize of the manager. The dialog
box shown below appears on screen :

Cobccionon seivg Domogs @O indi
Select from each tab the standard indices to

it | imgesn i | Sasmenmare | Al | compute.

B0 dandanh
=
by :';q' For some calculations, it is possible to modify
i) A | kel [ default computation parameters, such a
Bl harnt 141 T reference RT value or room volumes.
indd e [e
French dandsds Fo When only one index is displayed, the result is a
=l spectrum.
(=R “Wohers of I_
F Dol /DAl gk | Rafessros AT TS T
F bed Ordfmad | PE M = Dnl/Onls | Reseree AT [os W When two indices are displayed side by side, the
result is a spectrum and the corresponding
[T ] s | single value quantity.
Example : ¥'D . Raw sound insulation spectrum D
[ DT # DR&T 158 . Normalised insulation spectrum DnT and corresponding single number value

DnTw.
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Each criterion selected requires input data items in a measurement session datafile. The following tables
give an overview of the criteria that can be computed, the corresponding standard, and the required data items for

computation.

Refer to chapter 21.4 for detailed explanations of the computation of each standard criteria.

m Input data items
Standard Emitted | Received RT Background
noise noise spectrum noise
spectrum | spectrum spectrum
Raw level difference D X X -
Standardised level difference DnT NF'S 31-057 X X X -
Raw level difference D X X -
g Normalised sound insulation Dn ISO 140-4 X X X -
] Standardised sound insulation Dn,T X X X -
& | Sound reduction index R 1SO 140-3 X X X -
(NFEN 140-3)
Apparent sound reduction index R' ISO 140-4 X X X -
(NF EN 140-4)
A weighted standardised level difference DnAT NF S 31-057 Spectrum DnT
2 8 | Weighted normalised sound insulation Dn,w 1SO 717-1 Spectrum Dn
23 Weighted standardised sound insulation Dn,T,w Spectrum Dn, T
» 3 Weighted sound reduction index Rw ISO 717-1 Spectrum R
Weighted apparent sound reduction index R'w (NF EN 717-1) Spectrum R’
Impact noise Input data items
Standard Received RT Background
impact noise | spectrum noise
spectrum spectrum
© Normalised impact sound pressure level LnT NF S 31-057 X X -
"3 Normalised impact sound pressure level Ln X X -
@ | Normalised impact sound pressure level L'n ISO 140-6 and X X -
] Standardised impact sound pressure level L'nT IS0 140-7 X X -
A-weighted normalised impact sound pressure level LnAT NF S 31-057 Spectrum LnT
[V"]
o 9 | Weighted normalised impact sound pressure level Ln,w Spectrum Ln
-",5, E Weighted normalised impact sound pressure level L'n,w 1SO 717-2 Spectrum L'n
Weighted standardised impact sound pressure level L'nT,w Spectrum L'nT,w

Mechanical equipment noise|

Standard Input data items
| Normalised equipment noise level LeT NF S 31-057 Equipment noise level (Leq) + RT spectrum
Absorption
Standard Input data items

Absorption coefficient as

ISO 354 (NF EN 20354)

RT empty room + RT room with test specimen

Weighted sound absorption index aw

ISO 11654 (NF EN 11654)

Spectrum as

X : compulsory  NF : French standard
IS0 : international standard

- : optional
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19.2. Computation process

19.2.1.Selection of the data items

d Simple calculations

Select the required data items to start a standard calculations. The icons of the computation manager are greyed
until the adequate items have been selected in the measurement session datafile.

Example

o OG- e ey

Ripoamariarn Biceesad impaci sake OIOCOD0 1404012
Rapepecium  Hechgroord roies TLELACI 14 06 211
D p I 1 5T

When emission, reception and RT spectra are selected, the icon Insulation becomes active in the manager toolbar

Warning ! For insulation calculations from spectra obtained using the MLS technique, two conditions must be
fulfilled:

- All the spectra must have been obtained using the MLS technique.

- Itis recommended that all spectra have the same response duration

U Batch processing

BT [5]  To analyse several items successively and automatically

c[a] [B]=] [a]®] |.a=] obtain standard results, use the batch mode

L=l — Lot Z | Use the command Datafile / Batch to display the
il Lty fedo batch window shown aside.
1 Ll Te
i | i | T | T x
Z|—» Use the icon 2 =l of the batch window to import

the items selected in the measurement session
datafile to the batch window..

0 CHGE T mndiin pamcipals

T oo i iz Uil ll E 51

The following icons of the batch window may be used :

Use these icons to select in which order the
items will be analysed Remove the selected item from the batch analysis

Use this icon to reset the batch analysis. All
items are in the state "To do ™. Remove all items from the batch analysis

Processing for the selected item is "Not "Group by" :Allows to create groups of items. For the above example,
active"). group items by 2 (emission and reception) for a batch processing of
insulation criteria.

Start the computation process (see paragraph 19.2.2).
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19.2.2.Run the computation

The computation process is started by clicking on the icons of the computation manager.

During computation, it is possible that some warning and confirmation dialog boxes are displayed. A message is
displayed for example if the level difference between the received noise spectrum and the background noise
spectrum, per frequency band, is too small.

Computation time may be long if many criteria have to be computed.
The results are then saved in the active measurement session data file. The added items may be identified using the

values in the Family and Type columns. The Comment features any eventual warning that may have occurred
during computation.

'_‘ Limbage [l - Haim wirsdos . rl1 E I
[ 1-odatar A GEE IR
0 | Famity | Type [ .| Date | Incation || Comme=]
4 Bujlope ke Batkgroufd s 174 31000 1404 A
= Saund irguldlion O Feench standand) 11 3100 140329 D C ogaC
25 Sound irauldtion OnT F DedT pnk e 171 0T 140228 Dafid [ 2|
%  Sound irsulation OnT 7 Db T roed trafic saie 10 010000 1403299 Demn ot
I Sou irmubslion B Ew 1A D0 140329 Dema Cpreesc
B Sousd irsubslion D50 slasdad) 1A DN 1a03 28 Deg e
'-:"i S irciibalion O 5 Do (ER IRl pein iR F | 'I?I.Tl [l [ ||"ﬂ
4 L3

L) once the results are stored in the measurement session datafile, it is possible to edit, print and display the
results (see chapter 15).

A test report may be automatically generated from these results. It may then be edited, printed
and saved (see paragraph 15.5).
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20. SIMPLIFIED USER LEVEL

In standard mode, all the functions of the software are available. It is possible to access to the simplified
version of the software by using a command User level of the Preferences menu.

20.1. Limitations

This version offers a simplified user interface to the operator, but some functions are not available.

®  One measurement channel only
All types of measurements are available but they can only be performed with one active measurement channel. As a
consequence, the type « Emi. / Rec. Simultaneously » is not available.

®  No analysis manager
The analysis manager is not available in the simplified version. It is therefore not possible to obtain results by
analysis of audio records.

®  No audio signal recording
The signal recording mode (DAT recorder) is not available. Only measurement and standard calculations are
available.

®  No importation of datafiles
It is not possible to import datafiles such as 16bit 01dB files, WAV files or MP3 files into a measurement session
datafile.

®  No room criteria
Computation of room criteria is not available

®  No averaging
It is not possible to average measurement results over several measurements, whatever the type of measurement
selected.

®  Time step of the decays : fixed value
The time step of the decays used for RT spectrum computation is fixed to 20 milliseconds.

®  Only one measurement or computation manager, saved automatically

There is only one measurement manager and one computation manager in the simplified version. There contents
cannot be modified, as all possible measurement or computations are displayed in the toolbars. Start a manager by
simple click on an icon of the main toolbar.

CHAPTER 20 - SIMPLIFIED USER LEVEL PAGE 133



DBBATI32 SOFTWARE SUITE : USER MANUAL

20.2. Measurement manager set-up (simplified version)

In simplified mode, the following measurements may be performed:

®  Standard spectrum ®  Background noise spectrum
®  Emitted noise spectrum ®  Mechanical equipment noise spectrum
B Received airborne noise spectrum ®  Reverberation time spectrum

B Received impact noise spectrum

&

Faanshias | Measurement set-up can be done by pressing the key Parametrize of the manager. The dialog box
shown below appears on screen :

Refer to the corresponding chapters in standard mode for more detailed explanations on how to
configure and perform measurements in dBBATI32.

— gl - Frrprmnms
R a ] BT [l N r'-_EI
3 ™ beraied 7 ey I T itdaesn .
= Siagplad! 5 e I Full mtuver illzlll '3
F g BT coarpui o

Bl [ 5}

M s paErand r:': e | :'l H m o
M ocpeedy megpmwon

r

Diptcen
F Soe e Gecag

P Pk rose peresasi F e HEAL rewe specinms

=
= F ldmain adepar bebas g
Siakdsasicn i son ke [T =% complesss LB
B D e s it
I [ I Cawd |

®  Impulse and standard signal : The measurement duration is defined in seconds.

®  MLS signal : The response duration should be carefully selected, as it should be adapted to the geometry of

the room.

Make sure that the response duration is long enough in order to obtain a Repors —

background noise at the end of the measurement. dugafion |--E J "’|

It is possible to average this response in order to decrease the effect of — Mumberof e =]
g

background noise. The higher the average number, the better the response

quality, because the influence of random phenomena (background noise) L‘-‘"s’;ﬂ a0
decreases. On the other hand, the acquisition duration increases (the signal to Dl - 5
noise ratio increase by 3 dB when doubling the number of averages. )

Refer to annex 21.2 for more details on the MLS acquisition.

®  General remark (SYMPHONIE)

The output level of the signal can be set by the SYMPHONIE icon |SubaliltlIEii D I

driver from the Windows task bar ool " e
K Teansmisson D [2.50¥]
: o W fumslog part = 10 d8 O]
Click on the icon i#8 Symphonie : 00DEE

with the right of the F lcon in bopmec I~ 70 48 025
mouse. A contextual menu appears. Choose the Configuration field 0K ]| Canod I~ 30 48 jO0EV]
and set the SYMPHONIE output level. The output level is changed in
real time if you are playing a noise.

LY For more information on SYMPHONIE or HARMONIE (for example, connection plugs and driver configuration),
consult the system installation manual,
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"  Noise generator parameters
A pink noise generator may be used for measurement of emitted and received noise spectra as well as RT spectra.

It is necessary to connect an amplified loudspeaker to the LEMO4 output socket of the SYMPHONIE or
HARMONIE acquisition box to generate a pink noise.

This generator may manually activated with an icon of the measurement window or the F11 function
key. It may also be automatically started and stopped by dBBATI32. To do so, tick the option automatic and
define a stabilisation duration before staring the acquisition and the emission duration, as a function of the
percentage of the complete duration of the measurement.

®  Frequencies

Frequencies
Choose between octave and third octave spectrum analysis and define the " Detaves Min |1DD vI
frequency limits for the analysis. % Third ock
Adnird octaves : Maﬁm

®  RT computation

RT computation . . . . .
Start [dB) Bususnife 1250 dBBATI32 offers reverberation time calculations from either stationary,

impulsive or MLS signals.
|'5 j |3EI j ™ Shict ) )
i . The computation algorithm therefore depends upon the type of
v {achroeder integration measurements.
[~ Remove backaround noize

From an impulsive signal source (using MLS or not), it is possible to apply integration (Schréeder) and/or suppress
the background noise.

During the calculation phase, the start and end settings define the regression boundaries that are used to calculate
the RT values by frequency bands.

See chapter 21.2 for a detailed reverberation time calculation explanation.

" Options
Optrs Define if time decays are to be recorded into the measurement session, for later
P Sione e e analysis.

F Siore MYAL noie spechum
I tugcmalic mdorangs befcie scouislior
[ Automatc vabdaton

Tick the box Equipment noise spectrum storage to save the mean Slow
spectrum along with the measurement results (autospectrum data item).

i M"*‘d*‘ri‘“"_l Perform an autorange automatically before each measurement
Delsy |5 =
Automatic validation of the results.

Define a delay before starting a measurement (so that the operator may leave the room during the measurement
process).
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21. ANNEXES

21.1. Edition of the software licence number

About dEBablk? E

Use this command (menu ? / About dBBATI32) to
obtain general information on the software version, oy WErEon LD
copyright and licence number. ; I'S Coppight [C) 195343

Licerse rambe: | 00000 M s

If the licence number of the software module has to
be modified, click on the key Licence number. The
following dialog box appears on screen:

I ALl

Edition of the kbense menben x|

Applcation: Enter the new licence number, provided by 01dB technical support.

F{,ﬁ.;.hw.; TEXTERE XY Start again the application software in order to account for this

modification.
[ o | Caresl |

21.2. MLS technique

To measure an impulse response, most of use an impulse excitation such as a gun shot (with blank bullets). This
method however is limited : non-linearity, insufficient dynamic, not repeatable, etc. It is the reason why an excitation
with a stationary signal is preferred, as it offers a greater precision of the result, however, the measurement process
and computation load could only be carried out on large computers with great computational power.

The MLS technique(Maximum Length Sequence) allows us to perform impulse response measurements that, once
there are been filtered by frequency band, will give access to reverberation times and spectra (such as emitted and
received noise spectra).

The Hadarmard transform (mathematical operation) is a great tool that can be used to obtain an impulse response
from a stationary excitation in a simple and fast manner.

The emission of a white noise (binary pseudo-random sequence of maximum length) and the simultaneous
measurement in a given point of a room will allow us to perform accurate frequency measurements, with great
dynamic, in presence of extraneous noise sources. The MLS is therefore an efficient measurement technique in noisy
environments that works without a powerful noise source and that allows to obtain results more accurate than
traditional methods.

This technique is already implemented in various standard, such as for evaluation of noise barriers.
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21.3. Reverberation time calculation algorithm

The reverberation time calculation is performed from the decay curves on each of the selected frequency bands.
These decay curves are generated at the time of frequency analysis of the recorded signal.

The reverberation time calculation is divided into the following steps:

®  Determination of signal emergence and significant sequence

Terminology

Reference band The reference band is the medium frequency band of the considered frequency range
i.e. when using the standardised 125 Hz to 4 kHz octave bands, the meaning channel is
500 Hz.

Study zone The study zone is the time section of the decay taken into account for the RT
computation. As default value, the study zone is the complete duration of the original
signal file. It may be changed in order to improve the result using the observation window

Study Zone / Meaning Channel
LEVEL : :
L AFL : ; ;

TIME

This step is dedicated to identifying the section of the decay curve to be taken into account for the RT calculation.
From the decay curve of the reference band, the program calculates the average level between the limits of the
study zone. It checks the sequences of the decay curve where the level exceeds the average value and retains the
largest value. This is the sequence on which the following computation will be performed. In the figure above the
first sequence will be considered.
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®  Determination of the pre-sequence noise (PRSN), sequence starting point (SSP) and sequence cut
off point (SCOP).

Terminology:

PRSN The pre-sequence noise is the noise level prior to the source generation. The PRSN is frequency
band independent

sSSP The sequence starting point is the point on the decay where the sequence starts. This point is
defined in multi band mode. The SSP is frequency band independent

SCOP The sequence cut off point is the point on the decay curve where the noise source has been
interrupted. The SCOP is frequency band independent.

MULTI BAND The multi band mode means that computation is performed taking into account all considered
bands with particular weighting. The weighting consists in giving more importance to the high
frequency bands than the low ones.

| MULTIBAND |

Considered Sequence

Forecast
first point
of the

sequence

/

Pre-sequence noise

At this stage, the aim is to define the SSP and SCOP common to all decay curves. From the forecast first point of the
sequence ( see figure above ), a recursive algorithm is applied to define the SSP. On the other hand, the
determination of the SCOP point is performed. At the end of the process, the SSP and SCOP co-ordinates as well as
the PRSN level are known.
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® Determination of the sequence ending point (SEP) and post-sequence noise (POSN) on each of the
considered frequency bands.

Terminology

SEP The sequence ending point is the point where the decay ends and the post-sequence noise starts. The SEP
is frequency band dependent

BAND DEPENDANT

Considered Sequence

rgver,  SCOP

Forecast : F ¢ _
of the
SE[_[IJEIII:I;\

last point

Y

Pl;e—sequen;:e noise | | \ Pﬁst sequeﬁce nuise.
PESN POSN

POSN The post-sequence noise is the noise level once the decay itself has ended. The POSN is frequency band
dependent.

For each of the considered frequency bands, this stage is dedicated to defining the SEP and the POSN. To do so, the
same type of algorithm as during the SSP and PRSN determination is applied. Once completed, on each band, the
limits on the decay curves to be taken into account for the reverberation time calculation are known.

Depending upon the RT calculation parameters, the integration as described by Schréeder and the POSN subtraction
may be performed prior to calculating the RT values. When using a source cut-off noise, the next step is bypassed.

= Applying integration (SCHROEDER theorem ) and POSN subtraction when using an impulsive noise

The 01dB program allows you to perform an integration (as defined by SCHROEDER in 1965) as well as POSN
subtraction when using an impulsive noise.

As a matter of fact, the data measured from an impulsive noise represents the impulsive response of the room and
should not be used directly to calculate the reverberation time.

When using the integration, it is also recommended that the POSN subtraction be performed in order to obtain
reliable results.

The program allows you to perform the integration without POSN subtraction and in this case, the results are the
user's responsibility

In 1965, SCHROEDER proved the identity between the square of the impulsive response of a room and the average
of the decay curves due to a source cut off.

CHAPTER 21 - ANNEXES PAGE 140



DBBATI32 SOFTWARE SUITE : USER MANUAL

206 = M [ r¥0a0dx
It is expressed by the following formula : { al j> .[n (=)

where :
S2(t)  the mean sound intensity of the decay at t
r(t) the impulsive response

t = 0 is the source cut-off
N represents the source sound power

As the integral has to be calculated to the infinite according to the formula, it is not possible to perform a reliable RT
calculation without using the POSN subtraction as the recording is finite.

The figure below shows the principle of the integration using the POSN subtraction.

LEVEL
" SCDP
decay

Extended

smface \\
[
e

L]

An estimated decay curve is defined using a linear regression between the SCOP and SEP points.

This decay curve is extended to infinity. Therefore, the integration between the SCOP point and infinity is possible as
the surface of the triangle ( extended surface ) is known.

At the end of the process, the reliable decay curves are completely defined and the RT determination is applied.
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® Reverberation time calculation according to the user defined parameters.
User defined parameters
X : Start (dB) Defines the regression starting point (RSP) on the decay curve to be considered for the

linear regression calculation. The RSP point is defined as being the point on the decay
which is X decibels below the level of the SCOP. The RSP point is frequency dependent.

Y : Dynamic (dB) Defines the regression ending point (REP). The REP point is defined as being the point on
the decay curve which is Y decibels below the RSP point. The REP point is frequency
dependent.

Strict The strict option disables the calculation on the band where it is not possible to define the

REP point i.e. if the decays dynamic range is lower than Y -X. In this case, the RT value
for the corresponding band is not calculated.

The figure below shows the principle of the RT value calculation

LEVEL

» dB

Y dB

The Reverberation time for the corresponding frequency band is calculated as being the slope of the linear regression
between the RSP and REP.

In the case where the REP cannot be calculated ( below the SEP ), when using the strict option, the RT is not
calculated whereas when disabling it, the RT is calculated between the RSP and the SEP.

Once the RT is calculated, the program displays the correlation between the linear regression and the points of the
decay curve. The RT computation process is ended.
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21.4. Standard calculations

21.4.1.Insulation

French
standard

Raw level difference D

Standardised level difference
DnT

A weighted standardised level difference
DnAT (with reference to Pink noise or
Road traffic noise)

Standard NF S 31-057 NF S 31-057 NF S 31-057
Inputs - 1 emitted noise spectrum - 1 emitted noise spectrum - 1 Standardised level difference spectrum
- 1 received noise spectrum - 1 received noise spectrum DnT
- 1 RT spectrum
- Optionally, 1 background noise
spectrum - Optionally, 1 background noise
spectrum
Parameters Reference RT value
Frequencies - Octaves or third octaves - Octaves or third octaves - Octaves or third octaves
- The DnT spectrum must comprise all
frequency bands in the range 100 - 5000 Hz in
third octaves, or 125 - 4000 Hz in octaves
Computation Per frequency band : Per frequency band : Calculation for the frequency bands in the
range 100 - 5000 Hz in third octaves, or 125 -
D=L1-L2 (dB) DnT =D+ 101g (T /TO) (dB) 4000 Hz in octaves
L1 : Emitted noise level T : RT reception room j @ indice of the frequency band
L2 : Received noise level TO : Reference RT value m : 6 for octaves measurements
18 for third octaves measurements
The lower limit of the T duration is Sj : Level for the frequency band j of the
If background noise spectrum as 0.4 s. If the measured value is less reference emitted noise spectrum for which
an input, there is an additional than this limit, T=0.4s for the the calculation is made (pink noise or road
correction. (cf (1)) calculation. traffic noise) (Cf Table 1)
Gj : A weighting value for the frequency band
If background noise spectrum as j (Cf Table 2)
an input, there is an additional DnTj : Value of the standardised level
correction. (cf (1)) difference for the frequency band j
A weighted overall level of the theoretical
emitted noise spectrum :
m (§+C)/10o
XE=1 Olg(Zl 0 )
J=
A weighted overall level of the theoretical
received noise spectrum :
m (§j=DnTj+Cj)/10
XR=1 Olg(Zl 0 )
_]:
DnAT = XE —XR (in dBA)
Limitations Cf background noise correction Cf background noise correction (1)
1)
Result Result per octave or third octave Result per octave or third octave Single number value in dBA
bands, over the whole frequency bands, over the whole frequency
of the input spectra quantities of the input spectra quantities (pink noise or road traffic noise
according to the reference used)
o
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ISO Sound reduction index R | Weighted sound Apparent sound Weighted apparent
reduction index Rw reduction index R’ sound reduction index
standards R'w
Standard ISO 140-3 (NF EN 140-3) ISO 717-1 (NF EN 717-1) ISO 140-4 (NF EN 140-4) ISO 717-1 (NF EN 717-1)
Inputs - 1 emitted noise spectrum - 1 sound reduction index - 1 emitted noise spectrum - 1 apparent sound
- 1 received noise spectrum spectrum R - 1 received noise spectrum reduction index spectrum R’
- 1 RT spectrum - 1 RT spectrum
- Optionally, 1 background - Optionally, 1 background
noise spectrum noise spectrum
Parameters -V : Volume of reception -V : Volume of reception

room (m°)

- S : Area of the test
specimen equal to the test
opening (m?2)

room (m°®)

- S : Area of the test
specimen equal to the test
opening (m2)

Frequencies

- Third octaves

- Third octaves

- The sound reduction index
spectrum R must contain the
frequency bands ranging
from100 to 3150 Hz

- Octaves or third octaves

- Octaves or third octaves

- The apparent sound
reduction index spectrum R’
must contain the frequency
bands ranging from100 to
3150 Hz in third octaves and
125 - 2000 Hz in octaves

bands, over the whole
frequency of the input
spectra quantities

[’

R

octave bands, over the
whole frequency of the input
spectra quantities

R]

Computation Equivalent absorption area A | Computation is carried out Equivalent absorption area A | Computation is carried out
per frequency band: taking into account the per frequency band: taking into account the
frequency bands ranging frequency bands ranging

A =(0.16 *v) / T|m?) from 100 to 3150 Hz A =(0.16 * V) / T|m2) from 100 to 3150 Hz in third

octaves and 125 - 2000 Hz

V : Volume of reception The reference curve (cf V : Volume of reception in octaves.

room (m3) table 3) is shifted in steps of | room (m?)

T : RT reception room 1 dB towards the measured | T : RT reception room The reference curve (cf
curve (R spectrum) until the table 3) is shifted in steps of
sum of the unfavourable 1 dB towards the measured

Sound reduction index per deviations is as large as Apparent sound reduction curve (R’ spectrum) until the

frequency band : possible but no more than index per frequency band : sum of the unfavourable

32.0 dB (2.0 dB per deviations is as large as

(dB) frequency band — 16 bands) | (dB) possible but no more than

32.0 dB (2.0 dB per

L; : Emitted noise spectrum | An unfavourable deviation at | |, : Emitted noise spectrum | frequency band — 16 bands)

L, : Received noise spectrum | @ particular frequency occurs | |, : Received noise spectrum | in third octaves and 10.0 dB

S : Test area when the result of S : Test area (2.0 dB per frequency band
measurements is less than — 5 bands) in octaves.
the reference value.

If background noise Only the unfavourable If background noise An unfavourable deviation at

spectrum as an input, there | deviations are taken into spectrum as an input, there | @ particular frequency occurs

is an additional correction. account. is an additional correction. when the result of

(Cf (2)) The max. unfavourable (CF (3)) measurements is less than
deviation at any frequency the reference value.
should be recorded if it Only the unfavourable
exceeds 8.0 dB. deviations are taken into

account.
After the progressive curve The max. unfavourable
shifting, (dB) is the value deviation at any frequency
of the reference curve at should be recorded if it
500 Hz. exceeds 8.0 dB
After the progressive curve
shifting, (dB) is the
value of the reference curve
at 500 Hz.
Limitations
Result Result per third octave Single number value in dB Result per octave or third Single number value in dB

CHAPTER 21 - ANNEXES

PAGE 144




DBBATI32 SOFTWARE SUITE : USER MANUAL

1SO Raw level Normalised Weighted normalised Standardised Weighted standardised
standards difference D §ound . sound insulation §ound . sound insulation
insulation Dn Dn,w insulation Dn,T Dn,T,w
Standard ISO 140-4 ISO 140-4 IS0 717-1 ISO 140-4 1SO 717-1
Inputs - 1 emitted noise - 1 emitted - 1 Normalised sound - 1 emitted noise - 1 standardised sound
spectrum noise spectrum insulation spectrum Dn spectrum insulation spectrum Dn,T
- 1 received noise - 1 received - 1 received noise
spectrum noise spectrum spectrum
- 1 RT spectrum - 1 RT spectrum
- Optionally, 1
background noise - Optionally, 1 - Optionally, 1
spectrum background background noise
noise spectrum spectrum
Parameters -V : Volume of Reference RT
reception room
(m*)
Frequencies - Octaves or third - Octaves or - Octaves or third - Octaves or third - Octaves or third octaves

octaves

third octaves

octaves

- The Dn spectrum must
contain the frequency
bands ranging from100
to 3150 Hz in third
octaves and 125 - 2000
Hz in octaves

octaves

- The DnT spectrum must
contain the frequency
bands ranging from100 to
3150 Hz in third octaves
and 125 - 2000 Hz in
octaves

Computation

Per frequency
band :

Per frequency
band :

D=11-12 D,=D-101g
(dB) (0.16%V / T*A,)
(dB)
L1 : Emitted
noise level V : Volume of
L2 : Received reception room
noise level (m?)
T : RT reception
room
If background Ao : Reference

noise spectrum
as an input, there
is an additional
correction. (cf

(3)

equivalent
absorption area
(10 m2)

If background
noise spectrum
as an input,
there is an
additional
correction. (cf

3)

Computation is carried
out taking into account
the frequency bands
ranging from 100 to
3150 Hz in third octaves
and 125 - 2000 Hz in
octaves.

The reference curve (cf
table 3) is shifted in
steps of 1 dB towards
the measured curve (Dn
spectrum) until the sum
of the unfavourable
deviations is as large as
possible but no more
than 32.0 dB (2.0 dB per
frequency band - 16
bands) in third octaves
and 10.0 dB (2.0 dB per
frequency band - 5
bands) in octaves.

An unfavourable
deviation at a particular
frequency occurs when
the result of
measurements is less
than the reference value.
Only the unfavourable
deviations are taken into
account.

The max. unfavourable
deviation at any
frequency should be
recorded if it exceeds
8.0 dB

After the progressive
curve shifting, (dB)
is the value of the
reference curve at 500
Hz.

Per frequency
band :

D,y =D +101
T/To) (dB)

T : RT reception
room

TO : Reference RT
value

If background
noise spectrum as
an input, there is
an additional
correction. (cf (3))

Computation is carried
out taking into account
the frequency bands
ranging from 100 to 3150
Hz in third octaves and
125 - 2000 Hz in octaves.

The reference curve (cf
table 3) is shifted in steps
of 1 dB towards the
measured curve (DnT
spectrum) until the sum
of the unfavourable
deviations is as large as
possible but no more than
32.0 dB (2.0 dB per
frequency band - 16
bands) in third octaves
and 10.0 dB (2.0 dB per
frequency band — 5
bands) in octaves.

An unfavourable deviation
at a particular frequency
occurs when the result of
measurements is less
than the reference value.
Only the unfavourable
deviations are taken into
account.

The max. unfavourable
deviation at any
frequency should be
recorded if it exceeds 8.0
dB

After the progressive
curve shifting, (dB)
is the value of the
reference curve at 500
Hz.

Result

Result per octave
or third octave
bands, over the
whole frequency
of the input
spectra quantities

o

Result per
octave or third
octave bands,
over the whole
frequency of
the input
spectra
quantities

Single number value in
dB

an

Result per octave
or third octave
bands, over the
whole frequency
of the input
spectra quantities

Single number value in dB
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21.4.2.Impact noise

French standard ‘ Normalised impact sound pressure level LnT

Standard

A-weighted normalised impact sound pressure level
LnAT

NF S 31-057

NF S 31-057

Inputs

- 1 received impact noise spectrum (received noise
level of test floor excited by a standardised tapping
machine).

- 1 RT spectrum

- Optionally, 1 background noise spectrum

- 1 normalised impact sound pressure level LnT

Parameters

Reference RT value

Frequencies

- Octaves or third octaves

- Octaves or third octaves

- The L.t spectrum must contain the frequency bands ranging
from100 to 5000 Hz in third octaves and 125 - 4000 Hz in
octaves

Computation

Per frequency band :

(dB)

L; :Received impact noise (raw impact noise level)
T : RT reception room
TO : Reference RT value

The lower limit of the T duration is 0.4 s. If the
measured value is less than this limit, T=0.4s for the
calculation.

Computation is carried out taking into account the frequency
bands ranging from 100 to 5000 Hz in third octaves and 125 -
4000 Hz in octaves.

j : indice of the frequency band
m : 6 for octaves measurements

18 for third octaves measurements
Cj : A weighting value for the frequency band j (Cf Table 2)
LnTj : Value of the normalised impact sound pressure level for
the frequency band j

m
If background noise spectrum as an input, there is an — N (I +G)/ 10 )
additional correction. (cf (1)) lLoar = 1019 ( >_ 10 ) (in dBA)
J=1
Limitations Cf background noise correction (1)
Result Result per octave or third octave bands, over the Single number value in dBA
whole frequency of the input spectra quantities
LnA
I1SO Normalised impact sound Weighted normalised impact sound Normalised impact sound
standard pressure level Ln pressure level Ln,w pressure level L'n
Standard ISO 140-6 1SO 717-2 1SO 140-7
Inputs - 1 received impact noise spectrum 1 Normalised impact sound pressure level Ln - 1 received impact noise spectrum
(received noise level of test floor spectrum (received noise level of test floor
excited by a standardised tapping excited by a standardised tapping
machine). machine).
- 1 RT spectrum - 1 RT spectrum
- Optionally, 1 background noise - Optionally, 1 background noise
spectrum spectrum
Parameters -V : Volume of reception room (m?) -V : Volume of reception room

(m*)

Frequencies

- Third octaves

- Third octaves

- The Ln spectrum must contain the frequency
bands ranging from100 to 3150 Hz in third
octaves

- Octaves or third octaves

Computation

Per frequency band :

=L+ 101g (0.16*V/ T*Ay) (dB)

L; :Received impact noise (raw impact
noise level)

V : Volume of reception room (m?)

T : RT reception room

Ao : Reference equivalent absorption
area (10 m2)

If background noise spectrum as an
input, there is an additional
correction. (cf (2))

Computation is carried out taking into account
the frequency bands ranging from 100 to 3150
Hz in third octaves

The reference curve (cf table 4) is shifted in
steps of 1 dB towards the measured curve (Ln
spectrum) until the sum of the unfavourable
deviations is as large as possible but no more
than 32.0 dB (2.0 dB per frequency band — 16
bands)

An unfavourable deviation at a particular
frequency occurs when the result of
measurements is less than the reference value.
Only the unfavourable deviations are taken into
account.

After the progressive curve shifting, (dB) is
the value of the reference curve at 500 Hz.

Per frequency band :

Lo =L + 10 Ig (0.16*V / T*A))
(dB)

L; :Received impact noise (raw
impact noise level)

V : Volume of reception room (m?®)
T : RT reception room

Ao : Reference equivalent
absorption area (10 m2)

If background noise spectrum as an
input, there is an additional
correction. (cf (3))

Result

Result per third octave bands, over
the whole frequency of the input
spectra quantities

Single number value in dB

an

Result per octave or third octave
bands, over the whole frequency of
the input spectra quantities

]
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ISO Weighted normalised impact Standardised impact sound Weighted standardised impact sound
standard sound pressure level L'n,w pressure level L'nT pressure level L'nT,w
Standard ISO 717-2 ISO 140-7 1SO 717-2
Inputs - 1 normalised impact sound pressure - 1 received impact noise spectrum - 1 standardised impact sound pressure level
level L'n spectrum (received noise level of test floor L'nT spectrum
excited by a standardised tapping
machine).
- 1 RT spectrum
- Optionally, 1 background noise
spectrum
Parameters Reference RT

Frequencies

- Octaves or third octaves

- The L'n spectrum must contain the
frequency bands ranging from100 to
3150 Hz in third octaves or 125 - 2000
Hz in octaves

- Octaves or third octaves

- Octaves or third octaves

- The L'nT spectrum must contain the
frequency bands ranging from100 to 3150 Hz
in third octaves or 125 - 2000 Hz in octaves

Computation Computation is carried out taking into Per frequency band : Computation is carried out taking into account
account the frequency bands ranging the frequency bands ranging from 100 to
from 100 to 3150 Hz in third octaves L'y=L-101g(T/Ty) (dB) 3150 Hz in third octaves and 125 - 2000 Hz in
and 125 - 2000 Hz in octaves. octaves.

L; :Received impact noise (raw impact
The reference curve (cf table 4) is noise level) The reference curve (cf table 4) is shifted in
shifted in steps of 1 dB towards the T : RT reception room steps of 1 dB towards the measured curve
measured curve (L'n spectrum) until TO : Reference RT value (L'nT spectrum) until the sum of the
the sum of the unfavourable deviations unfavourable deviations is as large as possible
is as large as possible but no more If background noise spectrum as an but no more than 32.0 dB (2.0 dB per
than 32.0 dB (2.0 dB per frequency input, there is an additional frequency band — 16 bands) in third octaves
band — 16 bands) in third octaves and correction. (cf (3)) and 10.0 dB (2.0 dB per frequency band — 5
10.0 dB (2.0 dB per frequency band - bands) in octaves.
5 bands) in octaves.
An unfavourable deviation at a particular
An unfavourable deviation at a frequency occurs when the result of
particular frequency occurs when the measurements is less than the reference
result of measurements is less than the value.
reference value. Only the unfavourable deviations are taken
Only the unfavourable deviations are into account.
taken into account.
After the progressive curve shifting,
After the progressive curve shifting, (dB) is the value of the reference curve at
(dB) is the value of the reference 500 Hz.
curve at 500 Hz.
Result Single number value in dB Result per octave or third octave Single number value in dB

L',

bands, over the whole frequency of
the input spectra quantities

L'y

21.4.3.Mechanical equipment noise

French
standard

Normalised equipment noise level LeT

Standard NF S 31-057
Inputs - 1 equipment noise level in dBA (received noise level when the equipment is working)
- 1 RT spectrum
Parameters Reference RT value
Frequencies - Octaves or third octaves
- Le input RT spectrum must contain at least the frequency bands 250Hz and 500 Hz
Computation | |l =L.-101g (T /To)| (dBA)
Le : Raw equipment noise level
T : RT reception room
To : Reference RT value
T is defined as the arithmetic average of the measured reverberation time in the frequency bands 250 and 500 Hz.
Result Single number value in dBA
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21.4.4.Absorption coefficient

Absorption coefficient as

Weighted sound absorption index aw

standard
Standard ISO 354 (NF EN 20354) ISO 11654 (NF EN 11654)
Inputs 2 RT spectrum : - 1 Absorption coefficient spectrum as
- TRy : RT empty room
- TR, : RT room with test specimen
Parameters -V : Volume of empty reverberant room (m?)
- S : Surface of test specimen (m2)
Frequencies - Third octaves - Third octaves
- The as spectrum must contain the frequency bands ranging from
100 to 5000 Hz
Computation Equivalent absorption area of test specimen per 1- Calculation of practical absorption indice per frequency
frequency band : band:
A=0.16*V*(T,-YT)| (m?) looi = (i + ap + ) /3 no unit
- TRy : RT empty room i : octave band i
- TR, : RT room with test specimen i1, Oz, O3 : sound absorption indices (as) for the three third
octave bands of the octave band i.
no unit
The averaged value is computed to the second decimal and
rounded by steps of 0.05, with a limitation of oy = 1.00 for the
rounded averaged values greater than 1.00.
Examples of rounded values :
0.92 is rounded to 0.90,
0.93 is rounded to 0.95
0.97 is rounded to 0.95
0.98 is rounded to 0.90+0.1.
2- Computation of the weighted sound absorption index
Oy :
A translation of the reference curve is performed (Cf table 6) by
steps of 0.05 towards the measured values until the sum of the
unfavourable deviations is less or equal to 0.10.
An unfavourable deviation at a particular frequency occurs when
the result of measurements is less than the reference value.
Only the unfavourable deviations are taken into account.
@is the value of the shifted reference curve at 500 Hz..
3- Add shape indicators :
Each time a sound absorption index ay; exceeds the value of the
reference by 0.25 or more, one or several shape indicators are
added, between brackets, to the a,, value.
If the absorption excess occurs at 250 Hz, use the notation L.
If the absorption excess occurs at 500 or 1000 Hz, use the
notation M.
If the absorption excess occurs at 2000 or 4000 Hz, use the
notation H.
Limitations The equivalent absorption area A; of the empty room
measured per octave bands must be greater than
values given in table 5, when multiplied by a factor
(V/200)%3
(m2)
The curve of the equivalent sound absorption area of
the empty room as a function of frequency must be
regular and should not present any holes nor peaks of
amplitude greater than 15% of the averaged value of
the two adjacent third octave bands.
Result Result per third octave bands, over the whole Single number value + shape indicators, if required
frequency of the input spectra quantities
Es] : for example 0.70 (MH)
in option :
in option : .
A Result per octave bands ranging from 125 to 4000 Hz
A
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d Background noise correction

(1) : Background noise correction for NF S 31-057 French Standard

When the level difference between the noise source level and the background noise level lies in the range 5 to 7 dB
(limits included), 1 dB has to be subtracted to the measured values.

If the level difference is less than 5 dB, the measurement is considered as not significant. However, if the quality
requirements of the measurement have been fulfilled, the result may be obtained

(2) : Background noise correction for ISO 140-3 and ISO 140-6 standards
If the level difference is less than 15 dB but greater than 6 dB, the background noise correction factor is given by the
formula :

|L =10 Ig (lost/ 10 _ 10Lb/ 10)|

L : Corrected noise level (dB)
Lsb : Combined signal and background noise level
Lb : Background noise level

If the level difference is less than 6 dB, for any frequency band, the background noise correction is equal to 1,3 dB.
This correction correspond to a level difference of 6 dB.

(3) : Background noise correction for ISO 140-4 and ISO 140-7 standards
If the level difference is less than 10 dB but greater than 6 dB, the background noise correction factor is given by the
formula :

|L =10 Ig (10st/ 10 _ 10Lb/ 10)|

L : Corrected noise level (dB)
Lsb : Combined signal and background noise level
Lb : Background noise level

If the level difference is less than 6 dB, for any frequency band, the background noise correction is equal to 1,3 dB.
This correction correspond to a level difference of 6 dB.

(] Tables of values used for the standard calculations

Table 1 —Sj reference spectrum values for road traffic noise (standard NF 31 057)

Frequency Sj values per third Sj values per
octave band (dB) octave band (dB)
100 66
125 66 71
160 66
200 65
250 65 70
315 63
400 62
500 61 66
630 61
800 61
1000 60 65
1250 59
1600 59
2000 58 63
2500 56
3150 54
4000 52 57
5000 50

Note : For pink noise reference spectrum, this value is constant whatever the frequency band.
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Table 2 —Cj values for A-weighting

for computation of single number values in dB(A) (standard NF 31 057)

Frequency Cj values per third octave band (dB) Cj values per octave band (dB)
100 -19,1
125 -16,1 -16
160 -13,4
200 -10,9
250 -8,6 -8,5
315 -6,6
400 -4,8
500 -3,2 -3
630 -1,9
800 -0,8
1000 0 0
1250 0,6
1600 1
2000 1,2 1
2500 1,3
3150 1,2
4000 1 1
5000 0,5

Table 3 — Reference values for airborne noise (ISO standard)

Frequency Reference value per third octaves (dB) | Reference value per octaves (dB)
100 33
125 36 36
160 39
200 42
250 45 45
315 48
400 51
500 52 52
630 53
800 54
1000 55 55
1250 56
1600 56
2000 56 56
2500 56
3150 56

Table 4 — Reference values for impact sound (ISO standard)

Frequency Reference value per third octaves (dB) | Reference value per octaves (dB)
100 62
125 62 67
160 62
200 62
250 62 67
315 62
400 61
500 60 65
630 59
800 58
1000 57 62
1250 54
1600 51
2000 48 49
2500 45
3150 42

Tableau 5 — Maximal values of sound absorption for a room of volume V = 200 m? (ISO standard)

Frequency

125

250

500

1000

2000

4000

Equivalent sound absorption area, m2

6.5

6.5

6.5

7.0

9.5

13.0

Frequency

250

500

1000

2000

4000

Value

0.80

1.00

1.00

1.00

0.90

Table 6 — Reference curve values for computing the weighted absorption index a,, (ISO standard)
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21.5. Room criteria

dBBATI32 allows the user to compute the following room criteria :
®  Quality criteria : RT, EDT, Clarity, Definition, ST1.
®  Intelligibility criteria : STI, RASTI.

This chapter present the definition of each index and a brief introduction to their meanings.

These criteria are obtained from echogram curves per frequency bands. These curves result from an analysis by
digital filtering from an impulse response of the room. This response may be obtained by MLS technique.
For each criterion, the computation principle is identical. It may describe as follow:

For each frequency band (octaves or third octaves) :

B Detection of the arrival of the direct wave and computation of the background noise level before the source
signal is emitted.

®  Detection of the end of signal emission and computation of the background noise level after source
emission.

®  Calculation of the cumulated energy between the start and a given point of the echogram, with or without
background noise removal.

®  Calculation of the criterion with or without background noise removal, by cumulating difference.

Refer to chapters 11 and 18 to know how to compute room criteria

21.5.1.Reverberation time

U RrRT60

The reverberation time, for a given frequency and a given location in space, is defined as the time taken for a sound
to decay by 60 dB after the sound source is abruptly switched off. The decay must be more or less constant.

The reverberation time is usually estimated between -5 to —35 dB of sound decay.

Subjective evaluation

The RT60 is an indicator of the reverberant feel, or sonorousness, of a sound field. If the reverberation time is too
short, the acoustic field of a room may be considered as too « dry ». If the reverberation time is too long, the
acoustic field of a room may be considered as too « confuse ».

For speech : The RT value must not be too long in order to avoid a masking effect (RT 60 < 1 to 1,3 s).

For music : The RT value must not be long, otherwise the sounds may not be distinguished from one another. The
obtained result is a confuse.

The influence of RT 60 may not evaluated on its own as it always combine the level of the reverberant part of the
echogram with respect to the direct sound.

U EeDT (Early Decay Time)
The Early Decay Time could be considered as a short reverberation time computed on the first 10 dB of the sound
decay. The EDT is measured between 0 and -10 dB and extrapolated to a 60dB sound decay.

The idea to limit the RT measurement dynamic to 10 dB comes from the fact that, during a concert, the human ear
can only rarely listen to sound decay of greater dynamic.

The EDT value is compared to the RT 60 value. It allows us to estimate the balance between the early sound energy
and the overall sound energy. The more the energy is concentrated at the beginning of the response (sound not
useful), the greater the sound decay slope, and the shorter the EDT. The EDT is useful because it takes into account
the effect of the first sound reflections in a room, and therefore it is closer to the subjective judgement of the
listeners.

Subjective evaluation

This criterion appears to be closely related to the reverberation feel of the room, although it interpretation remains
difficult. The EDT is linked to several others sensations such as the sharpness of attacks and their intensity.

For the same room (same volume), there is a significant difference between the RT60 and EDT values. The EDT
varies more quickly as a function of distance than the RT.
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21.5.2.Energy criteria

U calculation of cumulated energy and energy criteria
A

The cumulated energy is calculated for a point P by adding the energy of each point located
between the beginning of the echogram and the point P. If one wishes to calculate the
criteria with background noise removal, the cumulated energy is calculated while subtracting

the background noise energy at each point of the echogram.

Emission

«———><>€c——>€«————————>
Background Decay Background noise
noise >
Arrival of direct
wave

Each integral used to compute the criteria correspond to the difference between two cumulated energies. For
example, the Clarity 80 will give :
80ms

th(t).dt:cumuKSOms)—cumu(ondedirece)

There is a relationship between the sound energy contained in a given time interval and the sound energy in the
following time interval. Several time intervals have been proposed : 33, 35, 50, 80 and 95 ms. For each interval, the
main idea is the same : the energy contained in this interval is considered as useful and the energy of the next time
interval is considered as secondary or even harmful in particular cases.

This comes from the functioning of the ear. The ear cannot differentiate sound reflections that occur in less than 35,
50 or 80 ms. The individual contributions of the first reflections are therefore added. These energy relationships
describe the subjective indicators such as Clarity.

U ciarity 80

This criterion, defined by Reichardt, is the ratio between the sound energy contained in the first 80 milliseconds of
the impulse response after the arrival of the direct wave (where the time T is set to zero) and the energy contained
in the rest of the impulse response. It draws a relationship between the subjective sensation of a sound field and the
interpretation of reflected sounds by the ear :

80ms

Ihz(t).dt
C80=10.log—2—

[

d[ h*(1).dt

ms

:10.log(578eov) (in dB)

with h(t) the impulse response of a room.

This parameter is negative when the energy after 80ms is greater than the energy in the range 0-80ms. It is positive
when the energy after 80ms is less than the energy in the range 0-80ms (E80 > Erev).

Subjective evaluation
This criterion is mainly employed for music. It translates subjective sensations dealing with :

®  The definition

®  The discrimination

®  The sharpness of attacks

®  The differentiation between different voices
®  The transparency

®  The source location, etc.
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Values
The measurement of the clarity coefficient C80 is performed with an Omni-directional microphone.

Examples of values for known auditory (1) :

Auditorium Smallest value | Averaged value | Greatest value
Gross Musikhereinsalle -5,30 22,90 20,30
(Vienna)
Salle P_Ieyel _3,37 _0,70 4,37
(Paris)
Auditorium M. Ravel
(Lyon) -3,07 -0,13 2,88

(1) JULLIEN J.P.
Acoustique des Salles, CNET LANNION, 1982, p.19

In general, values around 0 dB mean that the acoustics of a room is well suited for listening to symphonic music. For
music, the limits that are usually used range form -2 to +2 dB. For operas, C80 must lie in the range 1 to 4 dB.

U ciarity 50

This criterion, as for C80, is calculated as the ratio between the sound energy contained in the first 50 milliseconds of
the impulse response after the arrival of the direct wave (where the time T is set to zero) and the energy contained
in the rest of the impulse response. The 50ms threshold is mainly used for speech and very little for music.

) Definition

We use the criterion "Definition" (D) of index 50 which is in fact the ratio E50 / Etot :

50ms
th(z).dt
D50=, _gtso(; Expressed in en %.
Ihz(t).dt
U sm
We use again an energy ratio.
100ms
h2(¢t).dt
ST1=10log,——— (in dB)
th(t).dt
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21.5.3.1Intelligibility criteria

An intelligibility criteria is essential to characterise the acoustic field of a conference room, a theatre and in more
general terms, any place where speech is important. When a speech signal is produced in a room, normally or with
the aid of a speech amplification system, the syllables tends to mask each other because of the multiple reflections
and the reverberant sound spoken word so that the listener may not clearly distinguish them. When the speech
sound level is too weak with respect to the background noise, the intelligibility is too low because of this masking
effect.

Various objective criteria are available to qualify the speech intelligibility of a room. The C50 Clarity coefficient OR the
D50 definition (see preceding paragraph) can be used to estimate speech intelligibility although they do not take into
account the background noise level.

Q s (Speech Transmission Index)

The STI index is an objective criterion that characterise speech intelligibility. The STI is an indicator that takes into
account all the possible causes of speech intelligibility alterations, excepted the non-linear effect.

STI formula

Let first recall that any alteration of the signal modulation may be expressed at a signal to noise ratio. We start with
the acquisition of a M.T.F.(Modulation Transfer Function) for the octave bands ranging from 125Hz to 8kHz, covering
the whole frequency range of speech phones.

Any modification of the room characteristics result into an effective reduction of the signal modulation with a delay.
The M.T.F may be obtained from the impulse response of the room h(t) by calculation of the modulation index m(F)
for low frequencies F, contained in the speech modulation.

Ihz(t).e_zmdt
m(F)="—;
‘[hz(t)dt

The numerator is the squared Fourier transform of the impulse response. Ispeech and Inoise are the respective
sound intensities of speech and noise.

Iparole
“Iparole+Ibruit

Let compute signal to noise ratio per frequency bands such as:

SINKF)=1 om;%

We then calculate the mean S/ Nk after limitations of the S/NVk(F) to 15 dB.

S/NF%.ZS/NI{(F)
n being the modulation frequency number.

Let now calculate Transmission indices for speech per frequency band :

77 =S/ Ni+l5
le——30

The STI is the weighted sum of the TIk :

Z(Wk. L)

W

STI=
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Use of the STI index

The STI allows us to measure the critical distance dc for which speech intelligibility becomes bad. Indeed, it decays
relatively quickly at short distances of the orator, then from the distance "dc", it becomes more or less constant,
reflected sounds being predominant.

For conference rooms with absorption coefficients varying from 0,1 to 0,4, the distance dc is between 15 to 20
meters.

U rasTI (RApid Speech Transmission Index)

The RASTI method allows us to perform objective measurements of the qualities of speech intelligibility. The
computation technique is similar to the STI calculation, with the following differences :

®  The octave bands 500 Hz and 2 kHz are not taken into account
® Al signal to noise ratios (Xi) are limited to +15 dB
®  The arithmetical average (X7) for all Xi are performed

RASTI = ( Xi + 15) / 30

There are additional limitations to the validity of RASTI measurements :
®  Distortion and non-linear cut-offs are not considered.

®  The emerging pure tones of the background noise outside the frequency range 500 Hz — 2 kHz are not
allowed. It is assumed that the background noise is stationary during the whole measurement.

Values

The STI and RASTI criteria vary between 0 and 1. There is a scale to interpret the intelligibility from the se values:

Bad Poor Average Good Excellent

< >
0 0.3 0.45 0.6 0.75 1
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