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1 File

Several file operations are accessed via the File menu as shown below.

MHew Group Chrl+r

Inzert in Active Group... Chrl+

Open Group... Chrl+0

Claze

Save Active Measurement b, Clrl+5

Grerem Al Mesmmememt * Az Measurement System Carrection File  Crrledt+C
& ey Bt s i Cirl+E Wiith Filename <_Activeteas_ Ltk
Save Achive Flot Az Chrl+&,

Frint Active Plaot Chrl+F

Print Prexiew Active Plat...

Corvert Meazurement]z]...

E it

1.1New Group B

Creates a new window displaying one or two plots. It is named group, since the window may
contain a group of measurements.

1.2Insert in Active Group...

Inserts measurement file(s) to the active measurement group window. Text-file(s) containing data
that is to be plotted may also be inserted. A browser is displayed where one or several files may
be selected. File types to be displayed in the browser are:

Win

WinkdLS Test Files [* wmt]
Mono 16-bit WA Files [*.wav]
MLSSA Files [*.tim)

D ata columnz Files[” bat]

Information about the file formats is given below.

1.30pen Group... &

Opens a measurement, text or plot file in new measurement group window.

Open Group... does the same as Insert in Active..., except:



1. Open Group... will open a new window using the settings in the current plot window
while Insert in Active Group... will insert the data in the active plot.

2. Plot chart file type (*.tee) may only be selected from Open Group..., because it is a new
plot and can not be inserted to a current plot window.

1.3.1 Browser: Open
A browser is displayed. File types to be displayed in the browser are:

‘ * i, bee
Measurement Files(® wrb,* wrmb,* wan, tim)
WinkdLS Binan Files* wmb]

WAnbALS Test Files[* wmt]

Fano 16-bit Wk Files* wav]

ML552 Files(™ tim)

Plot Chart Files[*.tee]

D ata columnz Files(® )

The file types are described below

1.3.1.1.1 Measurement Files (*.wmb, *.wmt, *.wav, *.tim)
Lists the measurement file types described below.

1.3.1.1.2 WinMLS Binary Files (*.wmb)

The recommended file type, binary file including header. The header contains information about
the sound card and other measurement settings. The header has been extended since WinMLS
ver. 2, but the old file format may still be read.

1.3.1.1.3 Measurement Text Files (*.wmt)

File type in text format. It has a header containing some measurement settings. Note that the
scaling may not be correct when using this format.

1.3.1.1.4 Mono 16-bit WAV Files (*.wav)

Wave-file, the common binary format for PC audio. If the .wav-file was generated using
WinMLS it contains the same header as the *.wmb-format is using. Note that the scaling will not
be correct when the .wav-file is saved in WinMLS using the normalization option. Since the
format is 16-bits, it is recommended that it is normalized when saving to obtain the best possible
resolution.

1.3.1.1.5 Measurement MLSSA files (*.tim)

File type used by the software MLSSA. Note that the scaling may not be correct when using this
format.

1.3.1.1.6 Plot Chart Files (*.tee)

File type containing the chart settings used in the plots. These are the settings found in Plot-
>Chart Settings for Active Plot, e.g. background gradient color, mouse zooming and axis
settings.

If such a file type is opened, it is done in a new window.

1.3.1.1.7 TAB-separated Data (*.txt)



Not supported yet in the current version!!! Text-file containing data that is to be plotted. The
data must be grouped in columns and separated using TAB. One column of data plots one curve
using 0,1,2,3.... as x-axis. Several columns of data will use the first column as x-axis and plots the
remaining as curves. All columns must be the same size.

1.4 Close

Closes the active window. If there are any unsaved measurements in the window, the user is
asked to save or not.

1.5Save Active Measurement As... B

Saves the measurement that is active in the plot window in time domain (e.g. the result of a MLS
measurement is an impulse response). The file formats are described in the Open Group...
chapter above.

If the active measurement is a performed 1-channel measurement or opened from file, the 1-
channel browser is displayed. If a 2-channel performed measurement is active, the 2-channel
browser is displayed. If a > 2-channel performed measurement is active, the multi-channel
browser is displayed. These three browsers are shown below. Note that it is possible to increase
the size of the browsers by dragging in the lower left corner.

1.5.1 Browser for saving 1-channel measurement
Save Active Meazurement Az E
Lagre i Iﬁ b easurements j ﬁl
1 Loudzpeakers
|1 RoomAcoustics
|1 Soundeards
1 Studios
|1 Yiolinz
Filnasr: Lagre I
Filpe: [WinLS Binary Files [~ wrb) | Avbryt |
Title: | Title
Comment: IEDmment
Defaults for saving...
v

The usage should be quite intuitive. The defaults are set by clicking the button

Defaultz far zaving...




1.5.2 Browser for saving 2-channel Measurement

Save Active Meazurement As 2]

Lagre i Iﬁ Meazurements ﬂ gl

1 Loudszpeakers
1 Roomdcoustics
1 Soundcards
1 Studios

1 iling

File ch1:  [MeasChi_1 Lagre |
Filtype: [ \/intLS Binary Files [ wmb) =] Avbiyt |

File ch.2: |MeasCh2_1

Title: IT_I,Ipe the fitle here, masimum 80 characters

Comment chi: IType the comment here, masimum B0 characters

Camment ch2: IEDmment channel 2, mawirum B0 characters

Defaulkz for zaving... |

2

The usage should be quite intuitive. The defaults are set by clicking the button

Defaulisforsaving- |\ hich is the same as Measurement->Defaults for Saving...

1.6 Save Active Measurement

Displays sub-menus for saving the active measurement shown below.

Az Measurement System Carrection File  Crrledt+C
With Filename <_Activetdeas > Chrl+t4

Each item is explained below.

1.6.1 As Measurement System Correction File

Saves the active measurement as measurement system correction files and sets it as active in the
measurement system correction part of Measurement->Hardware Calibration.... It is named
activemeas. If the active measurement is a multi-channel measurement, each channel will be
corrected.

In order to turn on the measurement system correction feature, click the y button on the
Measurement Settings Toolbar.



1.6.2 With Filename <_ActiveMeas >

Saves the using the filename ' ActiveMeas_'. The folder and extension is taken from
Measurement->Defaults for Saving.... Note that if a measurement with the same name already
exists, it will be overwritten.

If the active measurement is multi-channel, channel 2 get the name ' ActiveMeas 2', channel 3
gets ' ActiveMeas_3' and so on.

This is the fastest way of saving a measurement and is well suited if another application, e.g.
MLSSA, is used to export measurements while measuring with WinMLS.

1.7 Save Data in Active Plot As...

Saves the curves in the plot as columns in a .txt-file.

All curves belonging to a measurement in the plot are saved as columns using tab as separator. A
one-line header contains the title of the columns. The first column of the header is named "x-
axis”, the next column(s) are given the name of the series title (maximum 30 characters). The
character Tab is used as column separators in the header also.

Note that if the x-axis is not the same for all series, then only the curve(s) that has the same x-axis
values as the first plotted measurement is saved. This is the case e.g. if the sampling frequency is
not the same, e.g. if a value is missing e.g. when plotting room acoustics parameters.

Note also that an alternative method that gives access to advanced settings is found in Plot-

>Chart Settings for Active Plot..., click the Export tab, then click the Data tab. The dialog box
will then show the settings below.

F'iu:turel Mative Data |

Sefies: I[aII] [ Ilidlli'i?r;tlndex

Earmat: v Faint Labels

" Test [# Heades

L

" HTML Table Dielimiter:

" Excel - I—

1.8 Save Active Plot As...

Saves the active plot in one of the formats shown below

JPEG interchange format Files(*.jpa]
YWindows Enhanced kMetafiles [*.emf)
YWindows Metafiles [*.vmf)

Bitmap Filez [*.bmp)

Chart Settings A5 CI Fileg [*.tx)
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A method giving access to more advanced settings is found in Plot->Chart Settings for Active
Plot..., click the Export tab. The dialog box will then show the settings below.

—Farmat
&z Bitmap

" az Metafile

O ptions | Cize |

Perfarmance:
’75' Qualty & Speed

[~ Gray zcale

=3 L ;I
% Quality: (95 =l

From the example in the figure above, we see that it is possible to set the quality and size when

saving as .jpg-file.

1.9 Print Active Plot €

Prints active plot in active window.

1.10

Print previews active plot in active window.
As we see in the figure below, this dialog box can be used to determine printer, set orientation,
margins and amount of details in the plot.

B TeeChart Print Preview

Frinter: I HF Desklet B70C Senes Printej

—Orientation:
= Partrait

{+ Landzcape
—hargine
[15 =

=l =
[i5 =[5 =
[15 =

Hezetdargis |

W Wiew Margins

Dretail;
M are MHarmal
| J

I~ Propartional

E) =)

Print Preview Active Plot... &

=] B3
Setup... | Print | Cloze
. I
1 1
1 1
- .- ... = = e e e e e e e e i

1 1
! Hayitud:Fpery Laprs: !
| T e
| AN IFd ml
. A A |
L 4 !
'y E,f""-r | :H:: | e !
1

] I o o o 1
T, K L b IR
[ - HI
1 . lII' | ) 1
[ s P ey |
! .pl'l. 1 11 1111 1 L1111l 1 !
: 1 L1 11111 1 11111l I]:
1 1
1 1
A -
1 1
1 1
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1.11 Convert Measurement(s)...

Converts a measurement file of one of the supported formats to one of the other supported
formats.

Select Measurement Files to Convyert 7| =

Sok i Iﬁ Loudspeakers ﬂ gl

Filnavn: I"LS P_wibrometer vamb" "L5F_Room.wmb" LS Corrvert I
Filtype: [ \/intLS Binary Files [ wmb) =] Close |
Corwvert bo; IM:::r‘u:u 16-bit Wi Files [ wav] j
T arget path: II::"'.WINMLS 20004 easurements D

[~ Momalize if saving as . wav-file

7

The dialog box above shows an example on how to convert three files of the format .wmb to
.wav. The .wav-files are put under in the Target path.

1.12  Exit

Closes all windows and quits WinMLS.

Measurement and post-processing setups are saved to temporary files so the settings are the same
the next time WinMLS is opened.

2 Edit
2.1Copy to clipboard

Copies the active plot to the clipboard so that it may easily be pasted to other software, such as
Word.

12



3 View

From this menu you can select which resources you wish to view on your screen. The ones which
are viewed are check-marked as shown in the figure below.

v olume and Input Level(z] Dialog  Ch+L
v Meazurement Selection Toolbar
Measurement Settings Toolbar
Lizgt of Curves T oolbar
v Plot Toolbar
FErequency Plotz Toaolbar
Tirme Window Toalbar
v Setupsz Toolbar
v Standard Toolbar
v Status Bar

Note that the toolbars can be moved around and the positions are saved in the post-processing
setup file.

3.1 Volume and Input Level(s) Dialog

Displays a dialog box for setting volume and input level(s).
The content of the dialog box to be displayed depends on the settings. If the WinMLS mixer is
used and if measuring in sync. loop-back mode, it will look like the figure below.

Yolume and Input Levels |
—Output— ~InputCh. 1—— Input Ch. 2——— ~Spnc.0uty — Sync. Input
e o o
o R | S|
o [N | B 5
I e I | e B
= = = = :._IZ = = = =
IInizal. Ineal, dB unc. Incal. dB unc. Uneal, || de dB
{11962 || | |46304 [4338 | |0 |04eo || fe13o2 ) f23034 |04
EEEEEERERERRREREEEEEEEER

If sync. loop-back mode is not used, the controls Sync.Out and Sync. Input are not needed and
will not be displayed in the dialog box. The horizontal waitbar at the bottom of the dialog box
informs the user about the measurement progress.
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The sliders are used to set the volumes. If the mixer is not calibrated, Uncal. will be written
above the volume which may be given a value in the range 0-65535. Changing the volume from
e.g. 20000 to 20001 will usually not make any difference. How much it has to be changed to
actually change the volume is sound card dependent.

The calibration procedure will determine the volume in dB, and if calibration is turned on
(Measurement->Hardware Calibration) the last part of the dialog box shown in the figure
above will look as shown below.

.....................

di" dB
[-7.00 | -0.41

df
|-15.00

dB  dB rel
J-a00 [1318

dB  dB rel
|-64.45 [-144.0

d
|-9.75

It is now possible to see how much the volume is changed in dB, and this information is used to
determine the absolute gain of the systems to be measured.

If the sound card does not support the WinMLS mixer, WinMLS is not able to set the volumes
and the dialog shown below will be displayed.

Input Levels Ed |
oot N |50 -

Ch 2:| [-14£0 B unc

3.2 Measurement Selection Toolbar

The Measurement Selection Toolbar is used for selecting measurement mode and
measurements for post-processing.

keazurement Selection

|IMLS I -I Jstudioststudiol wmb I I AConcerkHall figd waw ”'_I

¢ studioshstudio wmb

- ACancertHall armni, way
oA ConcertHall figd, was
Meas, 13

3.2.1 s =] Measurement mode

The measurement modes are shown in the figure below.

Mo excikation (scope)
Trigged, no excitation {scope)
Sinusoid {scope)

Excitation From text file

14



3.211 MLS

This is the default measurement mode and should be used for measurements of
impulse/frequency response. The MLS-specific settings are found in the Measurement Settings
Toolbar.

3.21.2 MLS (scope)

This mode is similar to the MLS mode, except that no post-processing (Hadamar transform) of
the recorded signal is performed. This may be useful for detecting errors.

3.21.3 No excitation (scope)

In this mode, no signal is played. It is intended for analyzing a signal, such as finding the
background noise level. The length of the recorded signal is also given hereby the sequence
order in the Measurement Settings Toolbar.

3.21.4 Trigged, no excitation (scope)

This mode is intended for analyzing impulsive signals. It is similar to the No excitation (scope)
mode except that the maximum of the signal is automatically detected and the signal shifted so
the maximum is found after 150 samples.

3.21.5 Sinusoid (scope)

A sinusoid is used for excitation, otherwise the mode is similar to No excitation (scope).
Measurement->Sinusoid Settings sets the frequency and level of the output signal.

3.2.1.6 Excitation from text file

In this mode, any excitation signal may be specified as a text file. The file must be put in the
WinMLS folder and be named WinMLSExcitation.txt. An example file is found in the
WinMLS folder.

3.2.2 ¥ Delete unplotted measurements from memory

Same as File->Delete unplotted measurements.

3.2.3  |sudessudoLems 7] Active measurement in upper plot

From the combo box to the right of theﬁl icon, the active measurement in the plot is selected (if
two plots are displayed in the window, it selects the active measurement in the upper plot). All
the performed and inserted measurements are available from the combo box list.

3.2.4 Update both plots with the same
measurement

If the active window contains two plots and if is toggled, the combo box to the left of the
button will determine the active measurement for both plots. If it is not toggled, the combo box to

15



the right of the button will determine the active measurement in the lower plot, given that is
toggled (see two chapters below).

3.2.5 . iconcenralifiswar | Measurement in lower plot or
reference measurement

3
This combo box displays the active measurement in the lower plot if is toggled. Ifk
toggled, it displays the reference measurement (the reference measurement is used for division).

326 =4 Select “lower plot measurement” or
“reference measurement” in combo box

As explained in the chapter above, the status of these two toggles, determines what the combo
box to the left of the toggles will display, the active measurement in the lower plot or the
reference measurement.

3.3 Measurement Settings Toolbar

As different from the other toolbars, none of the settings in this toolbar can be found in any
dialog box. If you intend to use WinMLS for advanced MLS measurements, this toolbar should
be useful. It is, however, hidden in the default setup since new users may find it confusing.

b eazurement Settingz

o e o e e e e |

3.3.1 [t =] Number of Channels to Measure

From this combo box choose the number of channels you want to measure. If this is set to 1 ch.,
one impulse response is the result of a MLS measurement. If it is set to 2 ch., two impulse
responses will be the result and so on. WinMLS is capable of measuring up to 24 separate
channels. In the standard versions 1 or 2 channels are offered, if you need more please contact us.

3.3.2 [0 =] Sampling Frequency

The sampling frequency determines how many samples per second the sound card transmits and
receives. It determines the frequency range of your measurements. Theoretically the frequency
range is half the sampling frequency (Nyquist criterion). You may get close to this limit if you
correct for the influence of the measurement system.

The supported sampling frequencies is sound card-dependent, most sound cards support 11025,
22050 and 44100 Hz. The newer cards support 48000 Hz, and some new cards 96000 Hz. A
sound card that supports 192000 Hz should soon be available.

You may select the sampling frequency from the list of the most usual sampling frequencies, but
you can also write the number directly in the window. If the sound card does not support the
selected sampling rate, an error message will appear when trying to start a measurement.
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3.3.3 [+ =] Sequence Order

Range: Typically 11-20 using PC with 16 MB RAM, or even higher order with more RAM.
The important thing to know about the Sequence Order is that it determines the number of
samples of the measured data. See Length of Measured Data, which is discussed below.

The sequence order determines the number of samples in the maximum length sequence (MLS).
The number of samples in the MLS is given as 2" (Sequence Order) — 1. When the MLS
measurement method was first introduced, the maximum length sequence was generated using
shift registers. By connecting the shift registers in a special way it was found that a Maximum
Length Sequence could be generated. This was the longest sequence that could be made before it
repeated itself, and the length was given as 2”(# of shift registers) - 1. The Sequence Order is the
same as the number of shift registers used to generate the sequence. It was found that this
sequence had very useful properties for measurements.

3.34 3= | ength of Measured Data

The Sequence Order and the Sampling Frequency gives the length of the measured data.
Increasing the sequence order increases the length of the measured data, while increasing the
sampling frequency decreases it. When measuring systems with long delays, such as a room, this
number should be increased. If it is too low, the measured impulse response may have time
aliasing. This is because the impulse response has not finished its decay.

3.3.5 [t =] Number of Averages

The number of averages determines how many times the MLS signal is repeated during the
measurement. The desired number of coherent averages (pre-averages) can be typed in the edit
window or chosen from the list. Up to 256 averages can be done if the sound card resolution is 24
bits, and 65536 averages if it is 16 bits.

The reason for averaging is that it will decrease uncorrelated noise and thus increase the quality
of the measurements. For doubling of the number of averages, the signal-to-noise ratio is
theoretically increased with 3 dB.

The total measurement time increases when the number of averages increases. Note that if the
system you are measuring is somewhat time-variant, a long measurement time can decrease the
quality of the measurement. An example of a time-variant system is a concert hall where people
are running around. Try to avoid measuring during such situations. In any case, for room
acoustical measurements, a measurement time of more than 60 seconds is not recommended.
Electrical or mechanical systems are usually very little time-invariant, so for those long
measurement times seldom is a problem.

3.3.6 Fese | Total Meas. Time

The total measurement time is displayed here. It is approximately given as Length of Measured
Data multiplied by the number of averages plus pre-sent sequences (explained below). If
measuring in loop-back mode, add approximately two seconds.
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3.3.7 [ =] Number of sequences to pre-send

This parameter decides how many times the excitation signal is to be played before the input
signal is recorded and the measurement actually takes place.

When measuring using the MLS method, the excitation signal must be played at least once before
recording the result. This is because the system to be measured has a transient immediately after
the excitation that must be suppressed. After playing one sequence, this should have died out if
the other parameters are correctly set. Therefore, the number of sequences to pre-send should be
setto 1.

3.3.8 [~z Sequence Type

Two different types of sequences for MLS measurements are available, A or B. This feature is
meant for distortion/non-linearity checking. Non-linearity causes spurious peaks in the impulse
response. The peaks are replications of the true impulse response. For measurements using a
different sequence, these peaks are situated at different places in the impulse response. By
visually inspecting two impulse responses measured with different sequences, the amount of non-
linearity may be determined. Distortion/non-linearity is usually caused by the transducers (either
microphone or loudspeaker) and may in some cases be reduced by reducing the volume.

3.3.9 # Measurement System Correction

Using this option will correct your measurements for the influence of the measurement system.
But in order to do this, your measurement system first has to be measured. The procedure for this
is described in the FAQ. Measurement System Correction is not recommended if you measure
without using synchronization loop-back because a linear phase shift is added since the start of
the impulse response may not be correctly determined. Also the magnitude frequency response
may in some cases be incorrect because of this shift of the impulse response.

If you measure using synchronization loop-back, you might experience a small tail at the very
end of the impulse response. This is a result of the correction filtering procedure. If this tail is
more than —50 dB below the maximum of the impulse response, it should be nothing to worry
about for most applications.

When the Measurement System Correction is turned on, the relative amplification will be
measured, even if no level calibration has been performed. If the amplification of the system you
are measuring has increased 5 dB after you performed the reference measurement, the peak of the
impulse response will be at 5 dB. The linear amplification may be displayed by plotting for
example the first part (it is given by the maximum) of the impulse response using linear axis. To
plot the amplification in dB, do the same using logarithmic x-axis, or plot the magnitude
frequency response.

3.3.10 E Pre-emphasis

This option will pre-filter the excitation signal using the filter found in the Type of Emphasis
combo box described below.
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3.3.11 Zi De-emphasis

This option will post-filter the recorded signal using the inverted filter found in the Type of
Emphasis combo box described below.

3.3.12  [wweeszoots x| Type of emphasis

This combo box contains the filter(s) used for pre- and de-emphasis. The MLS signal is initially
white, which means that it contains an equal amount of all frequencies. For most acoustics
measurements it gives a better result to use a signal that gives more power to the lower
frequencies. Selecting LowBoost200HzShelvingFirstOrder it will boost the frequencies below
200 Hz with 20 dB using a first order filter. For more information read How to add pre-filtering
(emphasis) to the excitation signal (MLS)? in the FAQ.

3.4List of Curves Toolbar

This toolbar gives immediate access to the curves in the active plot.

% [W¥| — CurveMeas. 1
% | — [ R
% [W| — Curve...\Roomd coustics\omni. way

@E W — Curve. \StudicshStudiol wrib

@E ™ Curve.. \LoudspeakershLSP_Anechoic.vwmb

@E ™ CurveMeas. 3

The operations described below can be done from this toolbar. Note that if two plots are
displayed in the window, the operations will only affect the active plot.

3.4.1 Deleting curve(s) from the plot

A curve may be deleted by first marking it, then pushing the Delete key. In the figure above, the
curve named CurveMeas. 2 is marked since it has a blue background. Note that if several curves
are marked, they may all be deleted.

3.4.2 Dragging curves to change the order

If a curve in the toolbar is marked (CurveMeas. 2 in the example above), the curve may be
dragged up or down using the mouse. Note that the curve at the end of the list is displayed as the
top curve in the plot. In the figure above, CurveMeas. 3 will be displayed on top, while
CurveMeas. 1 will be below all the other curves.

Note that if several curves are marked, they may all be dragged.

3.4.3 [ Change curve type

Clicking on this icon, will display a dialog box where a new curve type may be selected.
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3.4.4 ¥ Display the curve

If M is checked, the curve will be displayed in the plot. If not it will not be displayed but is
present in memory and may be displayed later.

3.4.5 — Change the curve color

The color of a curve may be changed by clicking — (found to the left of Curve Meas. 1 in the
figure of the toolbar above). A dialog box will be displayed from where a new color may be
selected.

3.5Plot Toolbar

This toolbar should be found very useful. It contains settings for zooming in x- and y-direction,
selecting one or two plots, which plot type(s) to be displayed and finally a button for accessing
the settings of the active plot type. In the figure below we see a plot with the toolbar on top.

Magnltude Frequency Response
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Note that if two plots are plotted in the current window, the settings for the active plot will be
displayed in the toolbar. It is a good exercise to click in the other plot to set it active and see how
the toolbar settings will change.

3.5.1 [ [ setting the lower x-axis limit

The controls shown above are used to set the lower x-axis limit.
If auto-scale lower x-limit [LI is toggled, the minimum x-value of any of the curves in the plot

will be used as minimum value. The edit window Il':' shows the current value, 10 Hz in this
example. It is Eossible to type a new value, but remember to validate it by clicking Enter.

The controls are used for moving the limit in either left or right direction.

3.5.2 |7z [di] Setting the upper x-axis limit

The controls shown above are used to set the upper x-axis limit.

If auto-scale upper x-limit IT] is toggled, the maximum x-value of any of the curves in the plot

IZ":EIEIEI

will be used as maximum value. The edit window shows the current value, 24000 Hz in

this example, which is the maximum in x-direction since IT] is toggled. It is possible to type a
new value, but remember to validate it by clicking Enter.
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The controls EII are used for moving the limit in either left or right direction.

3.5.3 A5 = Setting the lower y-axis limit

The controls shown above are used to set the lower y-axis limit.
If auto-scale lower y-limit il is toggled, the minimum y-value of any of the curves in the plot
| 31

will be used as minimum value. The edit window |2 shows the current value. It is possible
to type a new value, but remember to validate it by clicking Enter.

The controls E are used for moving the limit either up or down.

3.54 Tl [ Setting the upper y-axis limit

The controls shown above are used to set the upper y-axis limit.

If auto-scale upper y-limit il is toggled, the maximum x-value of any of the curves in the plot
will be used as maximum value. The edit window 1% shows the current value. It is possible
to type a new value, but remember to validate it by clicking Enter.

The controls E are used for moving the limit either up or down.

3.5.5 | Auto-scale the plot in all directions

This is a very method of auto-scaling a plot.
If EI is toggled, the rlot is auto-scaled in all x- and y-direction. As a result of this, all the four

buttons [= , lll, £ and il will be toggled. So clicking El has the same effect as clicking all
these four buttons.

3.5.6  ElDisplay one or two plots in the window

t
If hl is not togged, one plot is displayed in the active window as shown in the left part of the

j -
figure below. If hl is toggled, two plots are displayed in the active window as shown in the right
part of the figure below.

Magnitude Frequency Response
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3.5.7  [reauncyresponse-s 2] Selecting Plot Type in Active Plot

This combo box contains the plots shown in the figure below and lets the user select which plot
type the active plot should contain.

Time Data (Impulse Response)
Integrated Time Data (Step Response)
Ermergyw-time Curve

\Schroeder Curve

Frequency Response - Speckrum
Phase Response - Funckion
Group Delay

Waterfal

Imparted Data

Rioom &c, Parameters

Lewvels

3.5.8 Settings for the Active Plot

Clicking on this button will display a dialog box containing the settings for the active plot. An
alternative method is to double click in the active plot.

3.6 Frequency Plots Toolbar

This toolbar gives quick access to settings useful for all the general frequency domain plot types
(magnitude, phase, group delay and waterfall).

Frequency Platz T oolbar

FWNRE LR E

Note that if two plots are displayed in a window, the toggles will affect only the active plot. An
exception is the toggles involving the “global” Plot->General Frequency Domain Settings....

*  Logarithmic x-axis. Same as rhs: found in the plot type

settings. In case WinMLS is displaying two plots, only the active plot will be refreshed
when the button is clicked.

Hz

- Logarithrmic

¥%  Smooth curve. Same as I ' Use Smaothing. found in the plot type settings. In case WinMLS is
displaying two plots, only the active plot will be refreshed when the button is clicked.

¥ Invert curve. Same as I Invert resulling response [samples] © in Plot->General Frequency Domain

Settings...

2 Microphone compensation. Same as [~ Mietaphore: | found in settings for the Frequency
Response/Spectrum plot type

& Display guidelines on frequency response. Same as I | £ddBuideires | found only in settings
for Frequency Response/Spectrum plot type
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N

Perform division using reference measurement. Same as
[ Divide [complex] active meas. with reference measwrement i Plot->General Frequency Domain

Settings...

Update reference measurement on new measurement. Same as I Update sfter new measursment
in Plot->General Frequency Domain Settings...

N 3

Display time window settings for the reference measurement. Same as

Time window settings for Reference Meazurement... | . .
in Reference measurement group in Plot-

>General Frequency Domain Settings...

-.f

Display time window settings for the active measurement. Same as
Time Data plot type zettings. ..

| in Active measurement group in Plot->General
Frequency Domain Settings...
FFT  File->General Frequency Domain Settings...

[=

Waterfall slice scrolling downwards, used to set the active slice, for reading cursor values
displayed at the Status Bar. The active slice gets a green color. This button is enabled only
if the waterfall layout mode in the waterfall plot type settings is Separate lines waterfall as

shown in the figure below.
"Waterfall layout

b ade:

lines waterfall

Separate

5 Waterfall slice scrolling upwards, used to set the active slice, for reading cursor values
displayed at the Status Bar. The active slice gets a green color. This button is enabled only
if the waterfall layout mode in the waterfall plot type settings is Separate lines waterfall as
shown in the figure above.

3.7 Time Window Toolbar

This toolbar will set the time window used for FFT-calculation for the frequency domain plot
types. Below the toolbar is displayed together with the Time Data plot type. The time data
window is displayed in yellow.

Tlrlli" |r||j| I Tl I |":|:Ir

| - |2 73 [a]2] _"328 33z [[o] [F2555 [ [Hamming (half) -] |_

1] a0 100 150 200 250 300 350
Time [m=]
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3.7.1 fefzs [ils] Setting the lower window limit

The controls shown above are used to set the lower window limit.
The button tl will move the time window to the lowest possible value.

The edit window Iz,g?g shows the current value in the unit displayed in IE as will be explained

below. It is possible to type a new value, but remember to validate it by clicking Enter.

The controls will move the window one sample in each direction and is thus to be used only
if very small moves are required.

3.7.2 M=l Setting the upper window limit

The controls shown above are used to set the upper window limit. They work similar to those
described in the chapter above, so no further explanation should be needed.

3.7.3 [=% Window length

This control shows the total window length in the unit displayed in IE as will be explained
below.

3.7.4 [ Window x-axis unit

This control displays the unit of the x-axis. In the figure above it is set to ms, which means that
the unit is milliseconds. The unit is always the same as the x-axis unit for the Time Data plot

type.

3.7.5  [Irectangur =l Time data window type

The possible window types are shown below.

iFeckangular
Blackman-Harris (Full)
Cosine (Fully

Harnming {Full}
kaiser-Bessel (Full)
Blackman-Harris (half)
Cosine (half)
Harnming (half
kaiser-Bessel (half

Note that when windowing transient signals such as impulse responses, a rectangular or half
window should be used. A full window is usually used for stationary signals.

3.7.6  ®| Display time window in time data plot type

If this is toggled, the selected time window will be displayed when plotting Time data.

3.8 Setups Toolbar

Using this toolbar is a convenient way of loading and saving the measurement and post-
processing setups.
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| x|

||MasterSetup vI Ell& IF‘l:nstF‘rI:u:Sel:up "’I E

The purpose of this dialog bar is to make it easier for the user who wants to work with setup files.
All the WinMLS settings are saved in setup files. From this toolbar most things can be done,
except deleting a setup file which can be done from Measurement->Save/Load Measurement
Setup... or Plot->Save/Load Post-proc Setup....

The save diskette-icon would change appearance when the setup is changed, e.g. it is disabled
when it is not changed. This is the way for the user to see if the settings have been changed, this I
think will be useful!!!

3.8.1 mestersere 2| Select a new Measurement Setup

From this combo box a new measurement setup may be loaded. In addition to the measurement
settings, post-processing settings will also be loaded, since the measurement setup contains a link
to the post-processing setup. This measurement setup combo box thus is able to load all WinMLS
settings.

3.8.2  # Save Measurement Setup

Click this button to save the measurement setup, the Save As dialog box will be displayed, this
will be described under Measurement->Save/Load Measurement Setup....

If any of the measurement settings are changed, the icon turns red !l This way the user will be
notified that the settings have been changed since the last setup was loaded.

3.8.3 B| save Post-processing Setup when
Measurement Setup is saved

If this is toggled, the post-processing setup will be saved when the measurement setup is saved.

The toggle is the same as the I ave both Measwement and Flot seup. getting in Plot->Save/Load Post-
proc Setup....

3.8.4 lestrrocsee 2] Select a new Post-processing Setup

From this combo box a new post-processing setup may be loaded.

3.8.5 = Save Measurement Setup

Click this button to save the post-processing setup, the Save As dialog box will be displayed.
This will be described under Measurement->Save/L.oad Measurement Setup....

If any of the post-processing settings are changed, the icon turns red !l This way the user will
be notified that the settings have been changed since the last setup was loaded.

3.9 Standard Toolbar

The standard toolbar contains the most frequently used buttons.
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File->New...

File->Insert...

File->Open...

File->Save Active Measurement As...
File->Print

File->Print Preview...

Edit->Copy to Clipboard
Measurement->Start Measurement
Measurement->Cancel Measurement
Plot->Select Plot Type(s) and Active Meas...
Plot->Chart Settings for Active Plot...
Plot->Hold Plotted Curves

Plot->Solo Active Measurement Curve

Plot->Auto Refresh
Determines if auto refresh is turned on or off. If it is turned on, it can be in two modes as
seen from the Plot->Auto Refresh sub-menu. Either Active Measurement or All
Measurements.

Plot->Refresh All
Plot->Delete All Curves
Plot->Add Curve(s)

Add legend to active plot. This and other legend settings are found in Plot->Chart Settings
for Active Plot..., select the Legend tab.

Add gridlines to active plot. This and other gridlines settings are found in Plot->Chart
Settings for Active Plot..., select the Axis tab, then select the Ticks tab, or the Minor tab
for the minor gridlines.

Display title to active plot. This and other title settings are found in Plot->Chart Settings
for Active Plot..., select the Titles tab.

Display footer to active plot. This and other comment settings are found in Plot->Chart
Settings for Active Plot..., select the Titles tab. Then select SubFoot as shown in the
figure below.

Seriesl Generall Bz Titles

Display axis title to active plot. This and other axis title settings are found in Plot->Chart
Settings for Active Plot..., select the Title tab.

26



3.10 Status Bar

The status bar is displayed at the bottom line of the software. The left part is used to display the
help text when the mouse cursor is placed at a control. For example, if the mouse cursor is placed

at the [ button, the text Frint Freview active plot " \i]] be displayed.

Print Preview active plat |x=17202.338 |p=82 3621 o

To the right of the help text, the cursor values (x,y) in the plot is displayed, as shown above. This
is the position of the mouse pointer relative to the curve of the active measurement. Using this
you can read out the values of the active measurement curve. Note that if you have plotted
several measurements it is the cursor values of the active measurement that will be displayed.

If a frequency domain plot type is displayed, the wavelength, half- and quarter-wavelength will
be displayed to the right of the cursor values as shown in the figure below.

|#=3509.912 |y=52.1654 v 0.0980m lw2: 0.0490m w4 0.0245m

3.10.1  Status bar during a measurement

When performing a measurement, the current average and its input level(s) are displayed in the
status bar. In the figure below the levels for average 8 for a 2 channel measurement is displayed.

|&wg, o 8 |Ch1; -7.17dE unc |ChZ: -47.83dE un

4 Measurement

This menu contains the measurement settings

Start Meazurement Chrl+3
Cancel Measurement ESC
Test Current Levels Chl+T

Set Input Yalume
Set Dutput Wolume

Meazurement Information...
Delete Unplatted keasurements

Sound Card Settings. ..
Hardware Calibratian...

v Meazurement Settings T oolbar
Sinuzoid Settings..
Advanced Settings...

beazurement T asks. .
Defaults for Saving...

keasurement Setup...
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4.1 Start Measurement @

Starts a measurement using the current settings.

A too high output volume may damage your equipment, so consider adjusting down the output
volume before selecting this option. The levels cannot be adjusted during a MLS measurement
since it will give a wrong result.

4.2 Cancel Measurement ©

Cancels a measurement if one is being performed.

4.3 Test Current Levels

Recording (and playback) is started so the user may see the current input (and output) level(s).
This is useful for setting optimal levels before performing a measurement.

Note that a too high output volume may damage your equipment, so consider turning down the
output volume before selecting this option.

4.4 Set Input Volume(s)

Sets the input volume, starting from the lowest possible level and gradually increasing. The
volume is adjusted so the input level is set in the range —1.5 dB to —5 dB. These limits may be set
in Measurement->Advanced Settings....

The procedure works only if the WinMLS mixer is supported, and it works for 1- and 2-channel
measurements.

If the procedure is slow, adjusting the volume sliders manually will help increasing the speed.

4.5 Set Output Volume

Sets the output volume. This procedure is similar to setting the input volume as discussed above.

4.6 Measurement Information...

Displays information on the active measurement as shown in the figure below.
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Meazurement Info Ed |

| CWwWinMLS DebugiMeasurementst Studiost Studiol wmb

Title: A studio with Genelec LSP 10394 in Centre -
Comment: & studio with Genelec LSP 10394 in Centre
Date and Time of Measurement: 13:20:43, 07Dec2000
Channel: 2

Channel name; .. \3tudiostStudiol . wmb

Tokal nurmber of channels: 1

Sampling Frequency: 45000,00

Length in samples: 16333

Maxirurn Recording Lewels 26,00 dB

Feedback loop used: ves

WANMLS mixer used: ves

Input audio device: Yxpocket In #1
Input Bits per Sample: 16

Mixer input wolume index: 11760
Mixer input calibrated; ves

Calibrated mixer input walume: -15,00
Hardware input calibrated: yves

Input unit label; Pascal

Input Corversion Fackar in dB: 17,600

Cubput audio device: YWXpocket Cut #1
Cutpuk Biks per Sample: 16
Mixer oukput volume index: 11760 ;I

Close

Note that the measurement file formats .wmb and .wav will contain all information, while the
formats .wmt and .tim contain less information. However, note that if the .wav-file is normalized
when saved, its level information will not be correct.

4.7 Delete Unplotted Measurements *]

Deletes all the measurements that are present in the memory (of the active window), except the
measurements that are plotted.

Even the unsaved measurements will be deleted. Since WinMLS stores all the performed and
inserted measurements in memory as default, it may be needed to clear the memory.

4.8 Sound Card Settings

Opens the Sound Card Settings dialog as shown below.
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Sound Card Settings x|

— Mixer and zpnchronization settings — Input zettings — Dutput zettings

¥ Use the WinMLS Mixer — Input device [for 1 and 2 ch. meas. ] — Output device

teasure initial time delay? |3"l4 Delta-1010LT =l |3£4 Delta-1010LT =l
’]Dnl}l if iy zound card is synched'j — Inpt line — Output line

Lime | A 1Y -

Sound card delay [zamples): Idl:l I mein J I e J
Loop-back Input line: I Line In j" Iput rumber of bits: |1E 'I Dutput number of bits: I'IE "|
Loap-bask Input channel Inght :Iv kulti-channel input devices. . | Dutput master volume: E5000
™| lze advanced loop-back signal

— Sound Card zpecific zettingz [zee your WinkLS or hardware documentation) ———— 1~ Adwvanced zetlings
COutput zettings — Other zettings [ Save measurement for diagnosis:
. 1 r IMEaE. Way
Treble: i IEEI - I J
i r V' Turh aff unwarted feedback
Eiaza; I
ass _ & r 1-ch. mode: |Stereo |

4.8.1 Mixer and Synchronization Settings

— Mixer and synchronization settings

IV Use the WinMLS Miser
Meazure initial timne delay?

’]Dnl_l,l if my gound card ‘iz synched'j

Sound card delay [zamplez]: |4EI

Loop-back [nput line: I Line Ir . I
Loop-back Input channel: IHight TI

[T | Use advanced loop-back signal

V' Use the 'inLS Miser should be checked to make use of the WinMLS internal mixer. If it
cannot be checked, this may be because your sound card does not have a software mixer, or it is
not compatible with the Windows® sound system. If not checked, several settings in this dialog
box will be disabled.

4.8.1.1 Synchronization Mode — Measurement of initial time

delay, or not.
v Use laap-back far synchranization | should be checked if the measurement is to be performed in loop-
back mode. Then the settings below must be set.
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The initial time delay is the same as the time a pulse takes to travel through the system we are
measuring. Typically the distance from the loudspeaker to the microphone. This can be measured
in several ways when measuring transfer functions with WinMLS.

These settings only apply when measuring transfer functions and not when measuring in scope
mode.

beazure initial time delay?
“Dnl_l,l if ry gound card ‘iz S_I,ln-:hed'j

by if my zound car iched!
Mo, detect ztart of meazurement
Y'es, my zound card ‘iz synched'
ez, with loop-back and end-check
'es, with loop-back,, no end-check

Each of the items in the list shown in the figure above is explained in the chapters below.

4.8.1.1.1 Only if my sound card ‘is synched’

‘Is synched’ means that the sound card is able to start record and playback at the same time, or
with a delay that is constant. This must be fulfilled to be able to measure the initial time delay
correctly.

Note that the constant time delay for the sound cards may be of importance. If this is the case, use
the mode Yes, my sound card ‘is synched’ explained below.

WinMLS checks the sound card type. If it is one of the types we have tested and found to be
‘synched’ then the measurement is performed so that the initial time delay will be found.

In the current version of WinMLS the Digigram VX sound cards, Siena, Card Deluxe and Delta
1010LT is on the “list”. Please note that the Digigram VX pocket and Delta 1010LT has a
deviation of 1 sample when using this method of determining initial time delay.

If the sound card is not found in our list, then the measurement is performed in the No, detect
start of measurement mode explained below.

4.8.1.1.2 No, detect start of measurement

This mode does not measure the initial time delay. The initial time delay is removed so the
impulse starts from the very beginning. A special algorithm is used to detect the start of the
impulse response.

Multi-channel measurement note: The start detection will not work properly if a multi-channel
transfer function measurement is performed and one of the channels contains a non-impulsive
signal. This is because all channels are searched to find the start of the first pulse.

48.1.1.3 Yes, my sound card ‘is synched’

You can select this mode if you know that your sound card is able to start record and playback at
the same time, or with a delay that is constant. The constant delay can be corrected for in the

|4|:| setting explained below.

Sound card delay [zamplez]:
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The initial time delay will be measured if this is set properly.

48.1.1.4 Yes, with loop-back and end-check

The measurement is performed using a physical loop-back, usually connected from output right
channel to input right channel.

A pulse is sent through the loop-back before the measurement is performed and it makes it
possible to determine the initial time delay correctly.

After the measurement is finished, a pulse is also sent through the loop-back. The time delay
between this pulse and the pulse sent before the measurement was started is checked. This end-
check is used to detect errors in the measurement caused by non-continuous play or record. The
loop-back settings (see below) must be properly set.

For more detailed explanation see the WinMLS User’s Guide in the chapter Measurement 3:
Measuring using loop-back.

48.1.1.5 Yes, with loop-back, no end-check

Same as the mode above, except that the end-check is not performed. This means that this mode
measures the initial time delay exact, but errors in the measurement caused by non-continuous
play or record are not detected. The loop-back settings (see below) must be properly set.

gives the delay of the sound card in samples. This is found by doing a MLS measurement of the
sound card with its input connected to the output using a cable. Plotting the first part of the
resulting impulse response using Time Data as plot-type and Samples as x-axis, will show the
delay.

4.8.1.2 Loop-back settings

Sound card delay [zamples]:

I? gives the delay of the sound card in samples. The delay is found by
doing a MLS measurement of the sound card with its input connected to the output using a cable.

Plotting the first part of the resulting impulse response using Time Data as plot-type and Samples
as x-axis, will show the delay. In addition to being used for the loop-back, this setting is also used
for the Yes, my sound card ‘is synched’ mode.

Loop-back Input ine: I Hneln j' gives the input line used when performing a loop-back
measurement. For the Digigram® cards, Analog Input should be selected, but for other sound
cards it is usually Mic or Line.

Loop-back input channel I':“E’ht :I' gives the channel that the loop-back is to be connected to. If the
loop-back input is stereo, it is usually connected to Right channel. But if it is mono (e.g. the Mic
input), it must be set to Left.

I Use advanced lnop-back signal | should be checked if problems occur when measuring in loop-back
mode. A short MLS signal is used for the synchronization instead of the standard pulse. This
signal is less prone to noise, but may demands a fast PC since will need more processing. If you
are using a sound card capable of measuring DC offset (e.g. TB Tahiti/Monterey) it is strongly
recommended to use this setting.
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4.8.2 Input Settings

— Input zettings
— Input device [for 1 and 2 ch. meaz. ]
[ 222 In 11 =l
— Input line
I.-’-'-.nalu:ug [Fput j

[ nput number of bits: I 16 = I

Mulbi-channel input devices... |

— Input device [far 1 and 2 ch. measz.]
V4222 |n #1 j—‘

gives the sound card input device. Note that the combo box list may
contain devices that cannot be used for measurements.

Input line
lrl.ﬁ.nalu:ug Input j ) . . o
gives the input line. For the Digigram® cards, Analog Input should
be selected, but for other sound cards it is usually Line, or Mic. Note that the combo box
list may contain /ines that cannot be used for measurements, e.g. CD player and Aux.

it Ul el J16 & gives the bit depth used for recording. You may choose either 16 or
24 bits. 24 bits usually gives a slightly better measurement result and allows a larger
dynamic range, but your sound card may not support 24 bits.

Multi-channel input devices. opens the dialog box for setting input devices if a multi-channel

(>2 channels) measurement is to be performed.

4.8.3 Output Settings

— Output settingz

— Output device

[Vx222 Dut #1 i
— Output line

IWave Cutput j
Cuatput number of bits: 16 =
Output master valume: BRO00

33



Output device
ﬁwzzz Out #1 =l

gives the sound card output device. Note that the combo box list
may contain devices that cannot be used for measurements.

Output line
’VI Wiave Dutput j

gives the input line. It is usually called Wave Output or Wave, or a
translation if your operative system is not English.

D Gy ool 16 =] gives the bit depth used for playback. You may choose either 16 or
24 bits. Your sound card may only support 16 bits. Bit depth makes no difference to the
MLS signal if emphasis is not used, but 24 bits usually gives slightly better measurement
results if pre-emphasis is used.

O Gy 1 3 16 =] gives the master volume for all output lines and can be given a

value from 0 to 65535. We recommend that you set it to 65000 (or exactly the maximum
value 65535). If you have problems with distortion on your sound card output, then
setting a lower value might reduce this.

4.8.4 Sound Card Specific Settings

— Sound Card zpesific settings [zee pour 'WinkLS or hardware documentation)
Cutput settings Other zettings

Treble: J' IEEI
E ER

Hass:

L

The sound card specific settings are sound card dependent. On some sound cards you may set
Treble and Bass, 3-D sound and other settings, but for other sound cards no such settings are
supported. In that case all settings will be ghosted as shown in the figure above.

If your sound card has such special settings, it is likely that they will influence the result of your
MLS measurements. Therefore, WinMLS will extract these settings and allow you to set them.
These settings will be saved in the measurement setup file as the other measurement settings.
This way you are sure to have exactly the same settings each time you do a measurement.

The output tone controls Treble and Bass found on the left side of the figure above can be set to
a number from 0 to 100. This setting will greatly affect the frequency response of your sound
card. You may use this as an equalizer to boost either the high or the low frequency region.

If any of the Other settings are supported, they will be listed and turned off as default. You may
turn them on by checking them. We recommend that you do not check the controls unless you
know exactly what the control does. For more information about this, consult your sound card
hardware documentation. A way of testing it would be to compare a measurement with the
control turned off with a measurement with the control turned on.
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Note that it is possible that a sound card has settings that is not displayed in the Sound card
specific settings, e¢.g. the Digigram sound cards volume settings Advanced Input and Advanced
Output.

4.8.5 Advanced settings

—Advanced zettings
[T Save measurement for diagnosis:

IITIEEIS. W3y |

IV Tumn aff unwanted feedhack

1-ch. mode: I Steren j

I Save measurement for diagnosis:| should be checked if you want to save everything that is recorded
during the whole measurement to a .wav file. This can be useful if you need to see what has
happened during your measurement. Then you can simply play the file and listen to it, or open
the file in a sound editor. For 1 channel measurements, a mono .wav file is generated, for multi-
channel measurements a stereo .wav file is generated.

== = gives the name and path of the diagnosis file to be saved.

IV Tum off unwanted feedback | (etermines if unwanted feedback that may occur between the
measurements should be turned off. If this is not checked, feedback may occur between the
measurements because then the original sound card volume is being restored. If checked, it will
make sure that the volume setting causing feedback is turned off.

1-ch. mode; I Steren

El gives if input/output is mono or stereo when performing a 1-
channel measurement. In most cases this should be set to Stereo. However, if you have a sound
card that is mono full duplex (probably an older card), you may set it to Mono.

4.9 Hardware Calibration...
Displays the dialog box shown below.
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Hardware Calibration Ed |

— Abzolute level calibration

¥ Input calibration Settings. .. | foor channel:|1 vI
¥ Output calibration Settings. .. |

—Wink LS miser INPUT relative calibration

¥ Usze conm. file: |W222-‘v"><F'Dcket j Calibrate |

Dizplay levels in: IdE rel. calibrated [0 dB max) j

—ink LS miser QUTPUT relative calibration

¥ Use con. file: IWEEE-WPDcket j Calibrate. .. |

Display levels in; |dB rel. calibrated (0 dB max) |

— Measurement System Comection File

-ywpocket [ Detais

Advanced Settings... | ok I Cancel |

4.9.1 Absolute Input Level Calibration
V¥ Input calibration Settings... | far channel: |1 vI

v Input calibration | Jetermines if the input is to be absolute calibrated.
%l displays the input absolute calibration settings dialog box as described below.

felieoe I1 j’ determines which channel the Settings... are displayed for. For a 1-channel
measurement, this number should be set to 1.
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Input Level Calibration for Channel 1 |

—iaeneral settings

Type of calibration (see below; IDetailed calibration j
V¥ Use transducer with urit: IPres. [Fa] j

= Niahal calitratian (saund catd sensitiib anknetan o not messured)

TioEal i consersian [EE |-5.4?4 Ealitrate | SELHTE S, | [Last call 25166, 1SMaywEnmT

—Detailed calibration

Sound card conversion [dB]: |-5.296 Calibrate | Settings. .. | Last cal: 23:09:48, 15May2001
|1I:I
Transducer sensitivity [m/Unik]: II:I.Z Calibrate | Sekkings. .. |

O I Zancel

4911 General settings

[petsited calbration 7| ¢ ysed to choose between Detailed calibration and Total calibration.
These will be discussed below.

v Use transducer with unit: | should be checked if you are having a transducer (e.g. a microphone)
connected to the input. It makes sure the units are correctly set and allows you to specify the
transducer sensitivity if Detailed calibration is selected.

x| choose the unit of your transducer. If you are using a microphone, select
e i Pres [Pa].

49.1.2 Total calibration

The purpose of this type of calibration is to calibrate the whole input chain in one operation
without having to calibrate the sound card first. This calibration is fast and simple, but we
recommend that you instead use the Detailed Calibration (see below) if you are using WinMLS
both for electrical measurements and measurements where you are using a transducer (e.g. a
microphone), or a pre-amplifier with changeable gain.

Tokal inpuk conversion [dE]: |-5.4?4 Calibrate | Setkings. .. | Last cal: 23:16:48, 15Mayz001

"Tutal calibration (sound card sensitiviky unknown or nok measured)

|-5.4?4 gives the number WinMLS uses to calibrate the input. This number will automatically be
set when clicking the %I button, but it may be manually set.
_Colrate | performs the calibration procedure.
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% opens the calibration settings shown below.
Last cal: 23:16:48, 15May2001 displays the date of the last calibration. It is set by clicking _Iga"':IrEItE .

Total Cal. Settings |

— Calibratar zettings

Frequency [Hz]: I'I oo - I

SPL [dB]: 938 -

|lze external signal generator

T est level |

] I Cancel |

In the dialog box above you can set the level and frequency for the calibration, and choose if you
want to use an external signal generator or use the sound card output as signal generator. Using
the sound card output should be fine as long as you have something to measure the signal level
with (the measured level is used as the reference level), e.g. a voltage meter if you are doing an
electrical calibration. The Test level button should be clicked to test the levels.

49.1.3 Detailed Calibration

Detailed calibration

Sound card conversion [dB]: |-5.2'EIE- alibrate | Settings. .. | Last cal: 23:09:48, 15May=2001

¥ amplifier Gain [dE]: |1n

Transducer sensitivicy [my/Unit]:  [0.2] Calibrate | Sekkings. .. | Lask cal: 10:38:21, 03Augz001

Sound card i dg]: -5.296 Zalibrak Sefttings... | Last cal: 23:09:48, 15May2001 .

ound card conversion [dE] I alibr ate | ettings I ask ca g ! is for

calibrating the sound card input sensitivity. This must be done before calibrating the Transducer
sensitivity.

e |1|:| should be turned on if you are using an external pre-amplifier.

Type the amplifier gain in the edit box. If you want to determine the amplification of the pre-
amplifier, we suggest that you do this manually by plotting the frequency response of the
measurement system with and without the pre-amplifier. Note that the sound card calibration and
the pre-amplifier gain and status (checked/unchecked) must be correct in order to get a correct
calibration of the transducer sensitivity.

Transducer sensitiviky [miUnik]: IIZI.2| Zalibrate | Sektings. .. | Last cal: 10:33:21, 038ug2001 the transducer

sensitivity of your transducer may be given by the manufacturer, then you may type this value in
the edit box. You may also measured the transducer sensitivity by clicking the %I button.
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However, you should first click the %I button to set the correct calibration settings. You
must also make sure the Amplifier Gain and Sound card conversion settings are correct.

4.9.2 Absolute output level calibration

¥ Output calibration Settings... |

v Dutput ealibration. Determines if the input is to be absolute calibrated.
%l Displays the output absolute calibration settings dialog box as described below.

Output Level Calibration |

—iaeneral settings

Type of calibration (see below; IDetailed calibration j
v Use transducer with unit:: IPres. [Pa] j

= Niahal calitratian (saund catd sensitiib anknetan o not messured)

TioEal i consersian [EE IEI.Z alitrate | SEEhNEE, |

—Detailed calibration

Sound card conversion [dB]: |-4.?31 Calibrate | Settings. .. | Last cal: 0903720, 20Apr2001
™ amplifier Gain [dE]: ||:|
Transducer sensitivity [Unitf]: II:I.Z Calibrate | Sekkings. .. |

O I Zancel

This dialog box is very similar to the Input Level Calibration displayed in the chapter above.
For an explanation please refer to this chapter, or to the FAQ.

4.9.3 Relative calibration of mixer input

The WinMLS mixer controls the analog input amplifier of the sound card (some sound cards do
not have a mixer, and some cards have a mixer that can not be controlled by WinMLS). The
relative calibration uses a file containing the gain steps of the mixer for correction when the
mixer gain is changed. So when a relative calibration has been done for the WinMLS mixer,
changing the volume of the WinMLS mixer input will not affect the level of the measured
transfer function. See FAQ for more information.

“WinkALS mixer IMPUT relative calibration

¥ Use com. file: IWEEZ‘MPDCKH j Calibrate... |

Display levels in: |dB rel. calibrated (0 dB max) |
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v Use cor. file: . [f checked, the relative calibration is performed using the correction file described
below.
|vx222vxPocket

[ | For selecting the correction file. If your sound card has two input lines,
e.g. a microphone and line input, they will probably not have the same gain steps. Therefore, if
you plan to switch measurement input line, the calibration file must be switched. How a
correction file is generated is described below.

% Click to generate a new input mixer correction file for the inputs and outputs selected

in Measurement->Sound Card Settings. A dialog box will be displayed giving directions on
how to perform the mixer input calibration. The procedure may take a few minutes. You will be
notified when the calibration is finished.

| B rel. calibrated (0 B max)

A Determines in what way the input levels are displayed. In the
current version of WinMLS, it can only be displayed relatively with 0 dB as maximum (Full scale
input). The maximum value of the input is found (within each average).

49.4 Relative calibration of mixer output

The relative calibration of mixer output is very similar to the relative calibration of mixer input.
Please see chapter above for explanation.

“WinkdLS mier QUTPUT relative calibration

v Usge co. file: I".,":»<222-*.,"><F'.:..::ket j Calibrate. .. |

Dizplay level in: II:IB rel. calibrated [0 dB rmax) j

4.9.5 Measurement System Correction

The influence of the measurement system can be corrected as described in the FAQ How to
correct for the influence of the measurement system?

| x222-vapacket B sclects the measurement system correction.

[~ Details.| |f this is checked, the full name of the measurement system correction files shown in the
combo box above will be displayed.

4.10 Measurement Settings Toolbar

The Measurement Settings Toolbar is displayed if this is checked. The toolbar may also be
turned on/off from the View menu. The reason for having this toolbar here is that the settings in
this particular toolbar cannot be set from a dialog box, which is normal. And these settings should
be found from the Measurement menu.

4.11 Sinusoid Settings...

Displays the dialog box shown below used to set the frequency and level if sinusoid is selected as
output signal.
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Sinuzoid Settings Ed |

Frequency [Hz]: 1000

Level [dB FS]: IEI
ak. I Cancel |

The Frequency can be set no higher than half the sampling frequency. Note that if you close the
dialog box and open it again, the frequency will have changed slightly from the value you have
typed. This is because it has switched to the nearest possible exact frequency. The frequency
resolution is increased by increasing the sequence order in the Measurement Settings Toolbar.
The Level [dB FS] is the full scale level given in Decibels. Its maximum value is 0, which is the
maximum amplitude for the Digital-to-Analog converter. The output level may be further
adjusted using the volume settings.

4.12 Advanced Settings

Displays the dialog box shown below.

Advanced Settings |

— Pre-0/4 sound card output amplitude
™ Invert measurement amplitude

bt eazurement pre-Dat ampl. [dB FST |13
Calibration pre-DA ampl. [dB FS]: n

—Emphaziz affzet
Pre-emphaziz offzet [dB]:

R NE

Pozt-emphasiz offzet [dB]:

— Lirnitz for automatic zetting of wolume
[nput [eseel minirmrn limit [d8]:
Input level maximum limit [dB];

Dukput lesvel minirmrn lirit [d8]:

ERER

Oukput level maximum limit [dET:

k. I Cancel |

4121 Pre-D/A sound card output amplitude

These settings will set output:
I Inwert measurement amplitude | [nyerts the output signal if it is checked. If the measured impulse

response has a negative peak, toggling this will invert the peak.
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Measurement pre-Dt ampl [ FSE 13 T o it box [12 gives the full-scale amplitude in Decibels
of the measurement output signal (and for the relative sound card mixer calibration). Its
maximum value is 0, which is the maximal amplitude for the Digital-to-Analog converter.

Calbation pre-D/4 ampl [dB FS): [0 The edit box I? gives the full-scale amplitude in Decibels
of the signal used for absolute calibration of the sound card.

412.2 Emphasis offset

Pl i ighas e G | [0 The pre-emphasis output amplitude is determined from this

setting in combination with the (Meastement pre-0i ampl. [dB FSI [13 (this is why we have called it
offset). Depending on the selected type of pre-filtering, a too high value may cause the amplitude
to exceed the maximal amplitude. If this causes clipping of the signal, an error message will be
displayed.

Pt gk o sl Sl [0 This is used to scale the recorded signal when measuring using

post-emphasis.

4.12.3 Limits for automatic setting of volume

These settings will determine the limits when using Measurement->Set Input Volume and
Measurement->Set Input Volume.

Input level minimurm it (B} I'E The volume is set so that the level is above this limit when
using Measurement->Set Input Volume.
Input level maimim limit [d5T |'1'5 The volume is set so that the level is below this limit when
using Measurement->Set Input Volume.
Output level minimurn fimit [dBT I'E The volume is set so that the level is above this limit when

using Measurement->Set Output Volume.
Cutput level masimum lirit [dB]:

|'1'5 The volume is set so that the level is below this limit when
using Measurement->Set Qutput Volume.

4.13 Measurement Tasks...

Displays the dialog box shown below used to determine what tasks are to be performed when a
measurement is performed, inserted or opened.
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Meazurement Tazks Ed |

— Tazks when performing a measurement

Performn measurement in active group [window]

Add delay before measurement [zec]: IEI

¥ Display "olume and [nput Level(z]" dialog box

[T Automatic save after measwrement using default filaname

[ automatic start of new measurement after successful measurement
[~ Bun executable after measurement;

IEnter name of executable Browsze. . |

Add delay bebween meazurements [zec IEI

— Tazks when performing or ingerting a new measurement fram file

ID::: naot azk uzer to zave unzaved measurements "I

IKeep unplotted measurements in memony j

[V Perform plotting
[ Save data in active plot
[T Caleulate room acoustics parameters
[ Plot chanrel 1 in upper plat and channel 2 in lower plot
[if performing rmulb-channel measurements or inzerting multiple meas. files uzing File->Inzert]

] 4 I Cancel |

413.1 Tasks when performing a measurement

IF"erh:urm meazurement in active group [window)

[ determines if a new measurement is to be
performed in the active window or if a new window is to be opened. If Perform measurement
in new group (windows) is selected, a new window will be opened when a new measurement is
performed. This is similar to the two options you have when opening a measurement file. You
may then choose between Insert... and Open.... Insert... will open the measurement file in the
existing window, while Open... will open it in a new window

Add delay before measurement [zec):

ID will add a delay after you start the measurement
before it is actually performed. If you have to do something before each measurement and you
don’t have anyone to start the measurement for you, this delay after starting the measurement
may be useful.

V| Display *olume and Input Levells]" dislog box| Jetermines if the dialog box found in View->Volume and
Input Levels(s) dialog is to be displayed when a measurement is performed.

[ Automatic save after measurement uzing default filename determines if the measurement should be saved
automatically using the filename and other parameters from Measurement->Defaults for
Saving....
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[T Automatic start of new measurement after successful measuremnent determines if a new measurement is to be
started after performing a successful measurement. It makes it possible to perform several
measurements without user interaction.

I Bun executable sfter measwement: | determines if an executable file is to be run after a measurement is
performed. The name of the executable must be specified in the field below the check box. This
may be used for controlling a turntable of type B&K®. For information about this, run the file
BKturntable.exe found in the WinMLS folder.

L CE R R R [0 adds a delay after the measurement has been
performed. This may be useful when several measurements are performed in automatic mode.

413.2 Tasks when performing or inserting a new
measurement from file

Do ot ask user to zave unsaved measurements vI

Azk uger bo gave unsaved measurements

determines if a message box should pop up asking
the user if the previous measurement is to be saved when performing or inserting a new
measurement.

k.eep unplotted measurements in memorny j

Delete unplotted meazurements from memon
nents determines if the unplotted measurements should
be kept in memory or not. If you are to perform several hundred measurements, you should be
aware of that it might fill up the memory if they are not removed. Measurements are deleted by
using File->Delete Unplotted Measurements, alternatively Delete unplotted measurements
from memory will delete all measurements as long as they are not set as active or plotted. This
prevents the memory to run full. It is useful if a repeated measurement is to be done and each
measurement is never supposed to be stored. E.g. when calibrating a sound system, repeated
measurements are needed but the results are not to be kept in memory. To sum up, this option
deletes the previous unplotted measurements from memory after a new measurement has been
performed and plotted.
V| Berform plotting | determines if plotting is to be performed when a measurement is performed or
inserted.
I Save datain active plat| Jetermines if the data in the active plot is to be saved after a measurement
is performed or inserted. The filename of the text file depends on if the measurement has a file
name or not. If the measurement does not have a filename, it is saved under the default folder
given in Measurement->Defaults for Saving. The filename is
“PlotMeasFromMem<Measurement number>.txt”. If the measurement has a filename, it is saved
using the measurement filename but with the extension .txt.
This is useful for batch-processing, e.g. if you want to compute the smoothed magnitude
frequency response of several measurement files and send the data to a text files. This is done
automatically by using File->Insert, then mark the measurements files you want to process and
insert them.
™"/ Caloulate raom acoustics parameters | determines if room acoustics parameters are to be displayed
and/or saved after a measurement is performed or inserted. The setting telling if it is displayed or
saved to file or both is found in the bottom of the Room Acoustics->Calculation Options...
dialog box.
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The Send to Text file option is useful for calculating the room acoustics parameters of several
files and saving the results in one operation. First check this option, then make sure Send to
Text-file is checked in Room Acoustics->Calculation Options.... In File->Insert, select all the
files that you want to process. If the measurement has a filename, it is saved using the
measurement filename(s) but with the extension .txt. The filename of the text file depends on if
the measurement has a file name or not. If the measurement does not have a filename, it is saved
under the default folder given in Measurement->Defaults for Saving. The filename is
“RoomAcMeasFromMem<Measurement number>.txt”.

™ Plot charnel 1 in upper plot and channel 2 in lower plat If this is turned off both channels in a 2-channel
measurement are plotted in each plot. If you for example, view the impulse response in the upper
plot and the magnitude frequency response in the lower plot, you normally want to do it this way.
If the option is turned on and a 2-channel measurement is performed, channel 1 is plotted in the
upper plot and channel 2 is plotted in the lower plot (if the window has two plots). This option is
useful if you wish to view two plots having the same plot type. This is done in the room acoustics
measurement setup file RoomAcMeasurement. Here the time-data plot type is displayed in both
plots. When a two-channel measurement is performed, channel 1 is plotted in the upper plot and
channel 2 is plotted in the lower plot. It makes it easy to compute room acoustics parameters that
need two impulse responses, a primary and a secondary. The primary impulse response is taken
from the upper plot, while the secondary is taken from the lower plot.

This also applies if two measurements are inserted using File->Insert. See the FAQ for more
information.

4.14  Defaults for Saving...

Displays the dialog box containing the defaults for saving measurements shown in the figure
below. After a file is saved the default folder, format, title, comment(s) and current counter is
updated.
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Defaults For Saving | | |

— Default file-parameters

Falder: Iu::kwinmlsEDDkaeasurements Eruwse...l

M arne: I Meas

Farmat: {WinMLS Binary Files (~wmb] | V| Momnalize if wav-file

Multi-channel measurement tag: IEh

— Title and comments

Title: IT_I,Ipe the fitle here, masimum 80 characters

Ch. 1: IT_I,Ipe the comment here, marimum B0 characters

Ch. 2 IEDmment channel 2, mawimum 60 characters

kulti-channel comments. ..

— Autoname generator

Autoname generator range: 1000

—_

Current counter: 1

(] | Cancel

4141 Default file-parameters

From here the default file folder, name and extension is set. Note that the default filename for
saving will in addition contain a number given by the Autoname generator as will be described
below. A single channel measurement using the settings above would get the suggested filename
with full path: c:\winmls2000\measurements\Meas 1.wmb

IV Nomalize if wavile. should be checked if you want to normalize when saving to .wav-file. This
should be done to ensure maximum quality. However, note that if the .wav-file is normalized
when saved, its level information will not be correct.

Mulchannel measurement tag: [Cf gives the tab used for determining the filenames for a multi-
channel measurement. A 2-channel measurement would, using the settings shown in the figure
above, get the following two suggested filenames: MeasChl 1 and MeasCh2 1.

A multi-channel file will get the default name:

<default filename> + <multi-channel tab> + <channel number> + < >+ <measurement auto-
numbering>

The reason for doing it in this order is to ensure flexible listing of the measurements in the
Windows® file explorer. If you list the measurements using date, the multi-channel
measurements will be listed after measurement number. If you list the measurements using
filename, they will be listed after channel number since the channel is added before the
measurement number.
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414.2 Title and comments

Title and comments will be saved to the file header except for the .wmt format, which only saves
the comment. The title has a maximum of 80 characters and the comment 60 characters.

The title will appear in the plot title if ¥ Measurementtitle is checked in Plot->Advanced Plot
Settings... and if £ is checked on the Standard Toolbar.

The comment will appear in the plot title if W Measurement comment jg checked in Plot->Advanced
Plot Settings... and if ‘= is toggled on the Standard Toolbar.

For a multi-channel measurement, comments may be given for each channel by clicking

bulti-channel comments... |

4.14.3 Autoname generator

The autoname generator is used to automatically assign a number to the suggested measurement
filename.

Autoname generatar range: |1 5 |-||:||:||:|

The first edit box I1 gives the start number of the auto-numbering. The second edit box

I1 ona gives the number where the auto-numbering ends. When this end-number is reached, the
auto-numbering starts at the start number again. If you for example, are to perform 8
measurements that should have the same name, but numbered 1 to 8, you should set this to 8.
Then when saving measurement number 9 the Defaults for Saving dialog box will be displayed
and you may change the name.

Current counier I1 displays the current value of the counter. E.g. after saving 5
measurements, the counter will have the value 5.

4.15  Measurement Setup...

Measurement setup defines as all the settings in the measurement menu.

Meazurement Setup |

¥ Save both Meazsurement and Flot zetup

| Save I | Save bz I | Delete I

| Load I | Claze I

When WinMLS is exited, the setup filename is saved in registry and all the current settings are
saved to a temporary setup. The next time WinMLS is run, this setup file is opened and the
settings restored.
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To prevent the user from accidentally deleting or overwriting a setup file, the setup files may be
write-protected.

4151  [Mastesetp =] Select setup

Displays the selected measurement setup. Setups are chosen from a list as shown in the figure
below.
ZChannelRoombcheas
Loudzpeakertdeas
it aztersetup
A oomd ok eazurement
W2 Pocket

4_1 5_2 ¥ Save bath Measurement and Past-proc. setup
If this is checked, the post-processing setup is also saved when saving the measurement setup.

4153 _ 5 |save setup

Saves the current measurement settings using the name in the Setups combo box.

4154 =& |Ssave setup as

Opens a dialog box for saving the current measurement settings.

Save as |

Save Measurement Setup as:

Save Post-processing Setup as:

PostProcsetup

(] 4 I Cancel

If ¥ | Save both Measurement and Past-proc. setup i ;07 checked, the post-processing setup will not be
saved and the dialog box will look like in the figure below.

Save as

Ik I Zancel |
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4155 [ 0% |pelete setup

Deletes the selected setup.
The button is disabled when only one setup file is left to make sure not all setups are deleted.

4156 _ ¢ |Load setup

Loads the selected setup and then closes the Measurement Setup... dialog box. Note that you
will not be asked to save the previous settings.

4.15.7 Close dialog

Closes the dialog box. No new setup will be loaded.

5 Plot

This menu contains all post-processing features, except for the room acoustics. The first part of
the menu, as shown below, contains commands and settings for manipulating the plot(s).

Add Curve(z]
Delete All Curves
v Hold Flotted Curves
v Solo Active Meazurement Curve

Auto Refrezh k|« Achive Measurement
Refresh Active All M eazurements
Fiefresh all [If

The next part allows the user to select which plot type(s) to display and what measurement(s) to
plot. It also contains chart settings that apply for the active plot only and settings that are specific
for each plot type.

Time Data...

Step Responze...

Energy-time Curve

Schroeder Curve...

Erequency Responzes/Spectrim...
Phase Responzes/Function...

Group Delay...
Select Plat Tope(z]/Measurement(s)... Wi aterfall...
Chart Settings for Active Plat... Boom Ac. Parameters...
Plat Type Settings k Levels...

The last part contains various settings that applies to all plots, except for General Frequency
Domain Settings... that applies for the frequency domain plot types only.
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General Frequency Diomain Settings. ..
Default Curve Styles. .

v white Backaround on Copy/Print
Advanced Plot Settings. ..

Post-proceszing Setup...

Each item is explained in detail below.

5.1Add Curve(s) &

Adds new curves(s) to the active plot. The data is taken from the active measurement and
normally one single curve is added. If a multi-channel measurement has been performed and is
active, curves for all the channels are added. The curves are always added to the current plot
independent on the Plot->Hold Plotted Curves setting. If it is desired to remove the old curves
before adding new curve(s), then this can be done as described below by using Plot->Delete All
Curves.

5.2 Delete All Curves &

Deletes all curves in the active or both plots. The dialog box shown below is displayed.

WinMLS Ed

Do wou want to delete all curves (visible and invisible) in II:u:uth plots? 'I
Cancel |

You may choose to delete the curves in the active plot or in both plots (if two plots are present in

ackive plak?

the window).

‘both plots?

5.3 Hold plotted curves &

If this menu-item is checked, the existing curves in the plot(s) will remain in the plot when a new
curve is plotted. If it is unchecked, the existing curves in the plot(s) will be deleted when a new
curve is plotted. In the software MLSSA® and some other software holding plotted curves is
called Overplot. Note that in WinMLS you may change the settings for the curves you have
already plotted.

Sala

5.4Menu: Solo Active Measurement Curve i

If you have several curves in the plot and want to view only one curve temporarily, this “solo”
setting can be used. If ”solo” is turned on, it hides all curves that do not belong to the active
measurement.
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If there are several curves of the same active measurement, only the last plotted curve is visible.
The other curves are not deleted from the plot, but are set invisible. They may easily be set
visible again by turning “solo” off. If ”solo” is turned off, the curves that were visible before
’solo” was turned on are set visible again.

When Plot->Refresh All is selected or if auto-refresh is performed in refresh all mode, all the
curves that are refreshed are set visible. This is because when refreshing all, it is likely that the
user wants to display all the refreshed curves.

5.5 Auto Refresh

Auto-refresh will refresh the curve(s) if any settings influencing the viewed plot(s) are changed.
Examples of settings that will cause auto refresh are the settings in the dialog box that pops up by
clicking in the active plot, the toolbar buttons influencing the plotting and changing the time
window size clicking and dragging the mouse.

Note that the settings in Plot->Chart Settings for Active Plot... are not controlled by the auto-
refresh, as these settings are always immediately updated. E.g. if you change the plot background
gradient colors in the Plot->Chart Settings for Active Plot... dialog box, this will be done
immediately, even before closing the dialog box.

The type of refresh depends on what is checked in the sub-menu as shown below

v Active Measurement
All Meazurements
[ff

Each of these is described below.

5.5.1 Active Measurement

If this is checked, the most recent curve of the active measurement is refreshed when changes in
the settings are made. If the active window has two plots, both plots are refreshed. For details see
documentation for Plot->Refresh Active.

5.5.2 All Measurements

If this is checked, the most recent curves of all measurements in the active window are refreshed
when changes in the settings are made. If the active window has two plots, both plots are
refreshed. For details see documentation for Plot->Refresh All.

5.5.3 Off

If this is checked, no auto-refreshing is performed. But if a measurement is performed or inserted,
it will be plotted. Refreshing must be done manually using Plot->Refresh Active or Plot-
>Refresh All. Set auto-refresh in Off modus if you wish to perform manual refreshing as will be
described below. But note that if the settings in Plot->Chart Settings for Active Plot... are
changed, this will immediately change the settings in the active plot.
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5.6 Refresh Active

Refreshes the most recent curve of the active measurement in the active plot. Refresh Active is
meant for use only when auto-refresh is turned off, see above. It is a “manual” refresh and gives
the user somewhat more control. If the active window has two plots, only the active plot is
refreshed. If no curve of the active measurement exists in the active plot, it will be added.

5.7 Refresh All

Refreshes the most recent curves of all measurements in the active plot. Refresh All is meant for
use when auto-refresh is turned off or set in Refresh Active mode, see above. It is then useful if
you change a setting and you want all curves to be updated with this setting. Note that if you are
plotting in frequency domain, the current time data window size is used when refreshing, even if
v Set end as maximurm limit on new measurement is checked (found by clicking

Time window settings for Active Measurement. .. | in Plot->General Frequency Domain Settings...)

Note also that if several curves of a measurement are present in the plot, only the most recent
curve will be updated. If the active window has two plots, only the active plot is refreshed. If no
curve of the active measurement exists in the active plot, it will be added.

5.8 Select Plot Type(s)/Measurement(s)...

Displays the dialog box shown below for setting the plot type and active measurement in upper
and lower plot.

Plot Typelz] and Measurement[z] E3 |

—Mumber af Plots

—Primary (upper) Plak

Plat Type: ITime Data (Impulse Response) j
Active
Measuremertk: IMEE'S' z j

—Secondary (lower) Plok

Plot Type: IFrequency Response - Spectrum j

Bickive
Measurement: IMEE'S- = j

Ik I Zancel |

The settings in this dialog box, may also be set from the Plot Toolbar and the Measurement
Selection Toolbar.

5.8.1  Number of plots El

Select if a single plot or two (double) plots are to be viewed as showed below.
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‘Couble

5.8.2 Plot Type in Primary (upper) Plot

Selects the plot type from a list of all the available plot types. If two plots are displayed, this is
for selecting the plot type in the upper plot.

ITime Data (Impulse Response) j

5.8.3 Active measurement in Primary (upper) Plot

Selects the active measurement from a list of all the performed or inserted measurements in the
active window. If two plots are displayed, this is for selecting the active measurement in the
upper plot.

IMeas.E j
5.84 Plot Type in Secondary (lower) Plot

Selects the plot type in the lower plot from a list of all the available plot types.

IFrequency Response - Speckrum j

5.8.5 Active measurement in Secondary (lower) Plot

Selects the active measurement in the lower plot from a list of all the performed or inserted
measurements in the active window.

IMeas. 2 j
5.9 Chart Settings for Active Plot... iz

Displays the dialog box shown below.
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= Editing
| Seriesl [rata I T ool I E:-:pu:urtl Print I
Sefies |General| iz I Titles I Legendl Parel I F'agingl il I o I

[ o=

% W — CurveMeas. 2

FRST Add...
i& ™ Curveteas. 3 —_—
ﬁ ™ TirnetwdindowS tart Delets

ﬁ W TimewindowEnd

- Title...
i& ™ Timewindowshape
Clone
Change. ..

Help... | Cloze

This dialog box gives many possibilities. The settings of this dialog box are saved to chart files
for each plot type and are restored when the plot type is displayed. The chart files are found in the
Chart subfolder in the folder where WinMLS is installed.

Note that changes in the plotted curve, e.g. changing colors, will not be saved. Default curve
styles are set in Plot->Default Curve Styles....

Now each tab page as shown in the figure below will be described, starting with the Chart page.

Chart |Series| Data | Tooks | Export | Print |

5.9.1 Chart page

This is the page that is displayed when opening the dialog box. It defines the overall display
parameters for the active plot, such as background, axis, titles and legend. An explanation of
some of these parameters is given in the FAQ document.

5.9.2 Series page

Gives access to the settings that applies to each curve (here it is called series) as shown below.
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FAST
IEuweMeas.1 j &E Fast Line: Curvetdeaz.

Format | Generall bl arkz I Drata Su:uuru:el

[V Wisible Syl | S alid j

Cobor | widh [T

The Series page will contain parameters dependent on the series type concerned, and the
available parameters will depend on the curve type chosen (in the figure above the curve type is

Fast Line). The setting | Curveteas. 1 = at the top of the Series tab page shows
which curve you are editing.

5.9.3 Data page

Gives access to the data (x- and y-values) of the active plot as shown in the figure below.

Chart I Seriez  Data |Tn:n:n|s I E:-:pn:nrtl Print I

B Text — Curvete: — Curvebe: ELﬂ
o T 0 00
' 1 0,021 0,005 0,021 0,015

2 0,042 0,054 0,042 0,057

3 0,063 0,012 0,063 0,032

By clicking on the cells, the data may be deleted, changed or added.

5.94 Export tab

Displays advanced setting for exporting the data in the active plot to picture formats.

Chart I Seriesl Data I Toaols | | Print I
Fieture | Native | Data |
—Format . Optians | Size I
i+ azBitmap
i as Metafile Colars: Il::'EfE‘Ult ]'
i az JPEG [~ Maonochrome
i as PNG
i az GIF
i~ az PCx
Copy Save.. Send...
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Save... .
Use the LI button for saving.

If the Data tab is selected, advanced settings for exporting data is available as shown in the figure
below.

F'iu:turel M ative

Sefies: I[E'"] [ :iclzi?r;tlndex
Earmat: ¥ Faint Labels
& Test ¥ Heads;
sl
™ HTHML T able LDielimiter:

" Excel ITal:. j I

5.9.5 Print tab

The Print tab gives access to the same settings as File->Print Preview... and we recommend
using that instead.

5.10 Plot Type Settings

Gives access to all the plot type settings as shown in the figure below.
Time Data...
Step Responze...
Energy-Time Curve
Schroeder Curve. ..
Erequency ResponzesSpectum. ..
Phaze Responze/Function. .
Group Delay...
W aterfall. .
Boom Acoustics. ..

Lewvels...

Note that double-clicking in the plot is a faster way to access the plot type settings for the active

plot. The button on the Plot Toolbar may also be used.
The settings for each plot type will be explained below.

5.10.1 Time Data...

Displays the dialog box shown below.
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Time Data Settings |

—&xes unik —Processing
-Ais: ¥ Remove DC-component (0 Hz)
W-Axis: dg ~
I J Tvpe: II"-.Il:u processing j
—Warious - i I
Petform Filkering Cpkions. .. |
Sound speed |344 I[m,l's] j £
¥ Show time-window For ackive measurement f-gxis scaling: IND scaling j I':'

Ik I Zancel |

5.10.1.1 X-axis settings

Selects the unit of the x-axis from one of the units displayed in the list shown below.

Time [samples

Distance [meker]
Diskance [feet]

The chosen unit is also used in the user interface, e.g. as unit for the time window.

When the x-axis is changed, the upper and lower limits are will be properly scaled so the same
segment of the curve(s) will be displayed. If several curves are plotted and the x-axis setting is
changed e.g. from Time [samples] to Time [ms], the curves will be updated using the Plot-
>Refresh All procedure.

5.10.1.2 Y-axis settings

Selects the unit of the y-axis and the processing of the data from one of the choices displayed in
the list shown below.

Squared (Energy)

When the y-axis is changed, the upper and lower limits will be auto-scaled to make sure the
curve(s) are appropriately viewed. If several curves are plotted and the y-axis setting is changed,
the curves will be updated using the Plot->Refresh All procedure.

5.10.1.3 Y-axis scaling

IN':' scaing Y] Three types of scaling of the time data is supported as shown below.
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No scaling — no scaling of the measurement.

Normalize — the measurement is normalized.

The amplitude of the absolute value of the time data is set to 1 if the y-axis is Linear or Squared
(Energy). It is set to 0 dB if the y-axis is dB. If performing a 2-channel measurement, do not use
this normalization setting if it is desired to see the difference in levels between the impulse
responses.

Scale by: |scale by: ] f10 - scales the measurement with the given factor. If the y-axis is
Linear, the measurement is multiplied with the factor. If the y-axis is Squared (Energy), the
measurement is first squared and then multiplied with the factor. If the Y-axis is dB, the
measurement is shifted (not scaled) with the factor.

5.10.1.4 Velocity of sound > [[ims1 =]

Gives the velocity of sound and the unit.
Two units may be chosen:

The velocity of sound is used to compute the x-axis unit if Distance [meter] or Distance [feet] is
chosen for the time domain plot types. It is also used to compute the quarter, half and whole
wavelengths displayed in the Status Toolbar for the frequency domain plot types.

Note that if you are performing vibrational measurements, e.g. using an accelerometer instead of
a microphone, it is the velocity of propagation in the structure that is to be typed, not the sound
velocity.

Note that changing the velocity of sound in this dialog box will also affect the other time domain
plot types, such as energy-time-curve.

The speed of sound, denoted ¢, may be found if the temperature is known using the formula
c=(331.4+0.6*T)
where T is the temperature in centigrade.

5.10.1.5 Show time window for active measurement

V| Shows time-window for active measurement [f checked, the time data window is displayed in the Time
Data plot type as shown below. The time data window consists of the three yellow straight lines
and it is valid for the active measurement. (there may be more than one measurement in the
window and these may have different time data windows).
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[dE]

Time [ms]

The window start and end points can be set directly by clicking and dragging with the mouse. In
order to do this, the mouse pointer has to be exactly on top of the vertical line that is to be moved.
The mouse pointer changes shape when it comes close to the limit.

In order to make sure auto-scaling of the y-axis can be effectively used, the vertical start and end
lines are kept within the curve area. (The length is 10% larger than the minimum of the curve
with the smallest y-value, and 10% less than the maximum of the curve with the greatest y-
value.) The whole window is thus visible if auto-scaling is used.

5.10.1.6 Remove DC-component ( 0 Hz)

IV |Remave DC-companent (B Hz) | [f checked, the DC-component will be removed when plotting.
The DC-component is removed by subtracting the DC-component of the last half of the
measurement data.

5.10.1.7 Processing Type

[t processing B This contains the processing options showed below

Mo processing

Integral {Step response)
Double inkeqgral
Derivative

Double derivative
Curnulative energy
Energy in bins

5.10.1.7.1 No processing
No extra processing is done on the measurement data.

5.10.1.7.2 Integral (Step response)

Integrates the measurement data. This is useful for example if you are measuring velocity but
want to display displacement. If the measurement is an impulse response, the result is a step
response. This is because the integral of an impulse response is a step response.

When performing integration, the DC-component should be removed, so make sure

¥ Remove DC-component (0 Hz) is checked.

Instead of using this integration option, you may use the plot type named Integrated Time Data
(Step Response).

The numerical integration is performed by cumulative summing of the elements. This gives a
time shift error of one half sample which gives a linear phase shift. No correction for this is
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performed, but it may be done using the Subtract delay check box in the phase
response/function plot type settings.

5.10.1.7.3 Double integral
Computes the double integral of the measurement data. This is useful for example if you are

measuring acceleration but want to display displacement.

When performing the double integration, the DC-component should be removed, so make sure
¥ Remove DC-component (0 Hz) is checked.

The numerical double integration is performed by twice cumulative summing of the elements.

5.10.1.7.4 Derivative

Computes the derivative of the measurement data. This is useful for example if you are
measuring displacement but want to display velocity.

The numerical derivation is performed by taking forward differences on the left and right edges
and taking cantered differences on interior points.

5.10.1.7.5 Double derivative

Computes the double derivative of the measurement data. This is useful for example if you are
measuring displacement but want to display acceleration.

The numerical double derivation is performed by computing the derivative as described above
twice.

5.10.1.7.6 Cumulative energy

Computes the cumulative energy of the measurement data.
The computation is performed by first computing the energy, then cumulative summing of the
energy elements.

5.10.1.8 Filtering

1f [ Perform Eitering | js checked, filtering of the measurement is performed according to the

filtering options optiens: | as shown below.
Filter Settings |
— Type af filkering — Bandpazs/Bandstop filter zettings
Filker type: [ Filter several bands [bandpazs only]
— Lowpazz/Highpass filter settinge————— Center frequency [Hz]: I'IEIEI j - I'IEEIEIEI j

Cutoff frequency [Hel (1000 = B andwidth; |'| "’I
Filter arder: I 5 vI Filter order: IE [standard] j

Filter type: I Eutter j Filker type: I Butter j

k. I Cancel |

5.10.1.8.1 Type of filtering
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A BandPass filter lets the frequencies within a band pass and suppresses the other. A BandStop
filter suppresses the frequencies within a band and lets the other frequencies pass. A LowPass
filter lets low frequencies pass and suppresses the high frequencies. A HighPass filter does the
opposite.

5.10.1.8.2 LowPass/HighPass filter settings
This group contains the settings if the type LowPass or HighPass has been selected.

L s f Eguenes (92 I1 000 7] Specifies the cut-off frequency of the filter. The frequency may be
typed or selected from the list of standard 1/3-octave frequencies.

Filter arder IE j' Specifies the filter order. The order is selected from the list and has
the range 1-14.
Filer type: [Butter [ Specifies the filter type. In the current version of WinMLS,

only the type Butter is supported.

5.10.1.8.3 BandPass/BandStop filter settings
This group contains the settings if the type BandPass or BandStop has been selected.

v | Filter several bands [BandPass anlyl.| [f BandPass is the filter type and this is checked, several bands
may be filtered and thus several curves are plotted depending on the start and stop frequency and
the octave fraction bandwidth. How to determine the bands is explained below.

Note that if Filter several bands is checked, it is strongly recommended to make sure Plot-
>Hold plotted curves is unchecked. This is because many curves will be generated, and the
refreshing does not handle this special case with several curves of one measurement. Plot-
>Refresh Active and Plot->Refresh All, will add new curves and not replace the old ones.

Center frequency [Hz]: [100 =] - [16000 -] Determines the centre frequency. Any frequency may be

typed or it may be selected from the list of standard 1/3-octave frequencies. If

V[ Filer several bands [BandPass anly]. s checked and the filter type is BandPass, two frequency values
are to be selected, the start and end centre frequencies. The number of curves to be plotted within
this frequency range is given by the Bandwidth described below. If the bandwidth is set to 1
octave or 1/3 octave, the standard frequencies within the specified frequency range is used. For
other bandwidth settings the centre frequencies are calculated beginning at the start centre
frequency.

R T I1 = Determines the filter octave bandwidth. Any bandwidth may be typed
or it may be selected from the list. A bandwidth of 1 octave is according to the ISO 3382
standard.

61



GiliEr G2t |6 standard) 7] Specifies the filter order. The order is selected from the list

and has the range 2-14, only even numbers. Filter order 6 is according to the ISO 3382 standard.
If the order is greater than 6 it does not give a stable result for low frequencies, e.g. filter order 8
and bandwidth 1/3-octave will not give a stable filter below a centre frequency of 350 Hz.

Filtker type: IButter

[ | Specifies the filter type. In the current version of WinMLS,
only the filter type Butter is supported which complies with the ISO 3382 standard.

5.10.2 Integrated Time Data (Step Response)...

Displays the dialog box shown below.

Step Response Settings |
Aes settings —Welocity of sound (general)
H-axis: Yelocity of sound: |344 I[m,l's] j
Y-axis! ILinear j ~ Processing
Y-axis scaling: II"-.I::: scaling j IU [~ Petform Filtering Options. .. |

K I Cancel |

All the settings of this dialog box are explained in the Time Data plot type documentation.

5.10.3 Energy-time Curve

Displays the dialog box shown below

Energy-time Curve Settings |
—Axes sethings —Processing
st ¥ Remave DC-component (0 Hz)
Y-axis! IdB j Twpe: Mo processing j

Y-axis scaling: INDrmaIize j ID ¥ Petform Filtering Cptians. .. |

"Frequency domain windowing

—Welocity of sound {general)
Welocity of sound: |344 I[m,l's] j

Filtering using Harmming j ™ East

(o] 4 I Cancel |

Most of the Energy-time Curve settings are found and described under the Time Data plot type
settings. But for the Energy-time Curve the y-axis can only be plotted in dB (the y-axis scaling is
il"-]u:urmalize "’I

set to which is the most common way to view the Energy-time Curve). The
Frequency Domain Windowing settings are also unique for this plot type and are explained
below.
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5.10.3.1 Frequency domain windowing

The Energy-time Curve is computed by first transforming from time domain to frequency
domain.

Frequency domain windowing
“HaIF-Hanning j [ Fast

1f " 'East s checked, this transform is performed faster using a Fourier transform with a data
length of an order of two. The data are padded with zeros to get this length. This may introduce
an error if a DC-component exists.

After the Fourier transform, a window may be applied to the complex frequency data before
performing the inverse transform. The following choices are possible:

Urisindowed

Blackman-Harris (Full)
Filtering using Hamming

5.10.3.1.1 Unwindowed
No frequency domain windowing is performed. All frequencies are given equal weight.

5.10.3.1.2 Half-Hanning

A Half-Hanning window is applied in frequency domain. This results in an attenuation of the
higher frequencies. This option is recommended for loudspeaker measurements.

5.10.3.1.3 Blackman-Harris (full)

A Blackman-Harris full window is applied in frequency domain. This results in an attenuation of
both the lower and higher frequencies, while the mid-band frequencies are not attenuated.

5.10.3.1.4 Filtering using Hamming

A Hamming window is applied in frequency domain. Note that if this is selected, the usual
filtering controlled by ™ PerformFiltering . vi1] not be applied. However, the centre frequency and
the bandwidth for the Hamming windowing is taken from the filtering options, accessed by

clicking wl. In the dialog box, the centre frequency and bandwidth are set as shown
below.

Centre frequency [Hz]: (1000 =

B andwidth: |1 - I

Using the settings above will give the most weight to the frequencies around 1000 Hz and filter
out all frequencies below 707 Hz and above 1414 Hz.
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5.10.4 Schroeder Curve...

Displays the dialog box shown below.

Schroeder Curve Settings |
—fxes sethings —Processing
K-axis: T [1a processing [
-anisi IdB j ™ Perform Filtkering Cpkions. .. |
Y-axis scaling: INDrmaIize j IIZI Inkeqgration Options
I'u'-.-'hu:ule Response j
—3peed of sound
Yelocity of sound: |344 I[mjs] j
(a4 I Cancel

Most of the Schroeder Curve settings are found and described under the Time Data plot type
settings. But the Schroeder Curve y-axis can only be plotted in dB (the y-axis scaling is set to
INDrmaIize vI

which is the most common way to view the Schroeder Curve). The DC-component is
removed for the Schroeder curve and it is computed from the last 50% of the measurement data.
The Integration Options settings are also unique for this plot type and are explained in the
chapter below.
The Schroeder curve is backwards integration of the impulse response. When computing the
Schroeder Curve, the start of the impulse response is detected. The Schroeder curve is used to
find the reverberation time as described further in the Room Acoustics User’s guide.

5.10.4.1 Integration Options

The integration options are described in the Room Acoustics User’s Guide.

Inteqgration options
’]Truncatiun & Compensation j

The integration options are:

pensation

T runication
Whiole responge

1. Whole response
Integration using the whole impulse response, no noise analysis carried out..

2. Truncation
Integration of the impulse response, truncated at or above the crosspoint between the response

and the stationary noise floor.

3. Truncation and compensation
Integration of the impulse response, after truncation at or above the crosspoint between the
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response and the stationary noise floor, compensated for the truncated energy. This is
recommended if the measurements are of reasonably high quality.

5.10.5 Frequency Response/Spectrum...
Displays the dialog box shown below.

Frequency Reszponze/5pectium 5ettings Ed |

—Aes settings — Compenzation of M agnitude

i Hz - Logarithmic I Microphore: | Gen AG Neutik 3382 RG2: ¥ |

- awis: dB =] I Equaliees: | |
— Calculation zettings — Shift/Mormaliz ation

General frequency domain settings... | IN::: Comection j

Type: IMagnitude j Fiw at Freq. [Hz]: | 1000 with =hift [dB]; IEI

[T Use Smoothing or [ntegration Settings... | Shift [dE]: IEI
— Guidelines

I Add Guidslines Settings.. |

s I Cancel

5.10.5.1 X-axis settings

Selects the unit of the x-axis from one of the units displayed in the list shown below.
Hz - Linear

5.10.5.2 Y-axis settings

Selects the unit of the y-axis and the processing of the data from one of the choices displayed in
the list shown below.

Squared (Energy)

If several curves are plotted and the y-axis setting is changed, the curves will be updated using
the Plot->Refresh All procedure.

5.10.5.3 General Frequency Domain Settings

Click the button General Frequency Domain Settings.. | to open the dialog box also accessed from

Plot->General Frequency Domain Settings....

5.10.5.4 Type

Select the type of frequency response/spectrum.
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Tupe: IMagnitude j
In the current version of WinMLS, only Magnitude is supported.

5.10.5.5 Smoothing or Integration

If the check box shown below is checked, frequency domain smoothing or integration is
performed.

[ Use Smoothing or Integration Settings... |

The type of smoothing or integration is set from the Setings...

button and is described below.

5.10.5.5.1 Smoothing Settings

Smoothing/Integration Settings |

— Smoathing type

- o freguency corection

— Smoathing parameters

Start frequency [Hz]: IEI I
Smooth over [points per divizion]: I I

Smooth over [octaves]: 1/6

Smooth over [Hz]: |1 on L I
| ak. I Cancel |

Smoothing calculates the mean of frequency response magnitude values over a sliding frequency
band. The band is usually set in octaves (e.g. 1/3 octave wide) to give an equal distribution along
a logarithmic frequency axis. A linear band may also be used and may be useful if a linear
frequency axis is used.

Smoothing in power is the standard method of smoothing if it is applied on magnitude frequency
response or spectrum. The mean of the squared amplitude values are computed. But you may also
smooth to get the mean in magnitude instead of the mean in power, by setting the smoothing type
to Octave — magnitude mean/interpolation. Another feature of this setting is the interpolation,
that means that it finally interpolates the calculated smoothed values to the frequency points used
if no smoothing was applied. Smoothing may increase the calculation time.

If the dialog box is opened from the Frequency Response/Spectrum plot type settings dialog box,
integration may be chosen instead of smoothing.

5.10.5.5.1.1 Smoothing type
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The types of smoothing are shown in the list below. The two integration options at the bottom of
the list shown below are only available if the Smoothing settings dialog box is opened from the
Frequency Response/Spectrum settings dialog box.

(ctave - magnitude mean/interpolation
il ctave - low frequency correction

Octave - no carectian
Congtant

Congtant [lov freq.] - Octave [high freq.]
1-octave |[EC Integrated [energy]
1/3-octave |[EC Inteqrated [energy]

5.10.5.5.1.1.1 Octave — magnitude mean/interpolation

Smoothing in magnitude mean. After smoothing, the calculated smoothed values are interpolated
to the frequency points used if no smoothing was applied. In Smoothing parameters described
below, the bandwidth is set. Because of the interpolation, this is the slowest method of
smoothing.

This smoothing algorithm has been contributed by Dr. Aki Mikivirta, Genelec Oy.

5.10.5.5.1.1.2 Octave - low frequency correction

Octave smoothing with a correction for low frequencies. If the number of points within the
smoothing window is less than 3, then the data is plotted without being smoothed. This will avoid
the stair-like shapes for low frequencies sometimes seen if using the option Octave — no
correction. If magnitude frequency response or spectrum is plotted, the energy is smoothed, not
the mean or Decibel. In Smoothing parameters described below, the parameters for this
smoothing type are selected.

For high frequencies, the smoothing is stopped when there is not enough bandwidth for a full
smoothing. E.g. if 1 octave is chosen and Fs=48000, the highest frequency would be (Fs/2) *2/(-
1/2)=16.9 kHz. For 1/3 ovtave it would be(Fs/2) *2"(-1/6) = 21.4 kHz.

5.10.5.5.1.1.3 Octave - no correction
This option is the same as above, except that no low frequency correction is performed.

5.10.5.5.1.1.4 Constant

Constant bandwidth smoothing. Suited if the data it plotted using a linear frequency axis. Note
that the starting frequency is at half the constant bandwidth. E.g. if Smooth over [Hz] in
Smoothing parameters is set to 100, the first frequency plotted is at 50 Hz.

5.10.5.5.1.1.5 Constant (low freq.) - Octave (high freq.)

This method does Constant bandwidth smoothing up to Start frequency [Hz] (see below).
Above this frequency it is Octave smoothing.

5.10.5.5.1.1.6 1-octave IEC Integrated (energy)

Plots the energy in octave bands.
This option is available only if the Smoothing settings dialog box is opened from the Frequency
Response/Spectrum settings dialog box.

5.10.5.5.1.1.7 1/3-octave IEC Integrated (energy)
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Plots the energy in 1/3-octave bands.
This option is available only if the Smoothing settings dialog box is opened from the Frequency
Response/Spectrum settings dialog box.

5.10.5.5.1.2 Smoothing parameters

Contains the parameters for the various types of smoothing described above. Parameters that are
not used for the chosen smoothing type are disabled.

— Smoathing parameters

Start frequency [Hz]: IEI I
Smooth over [pointz per divigion]: I I

Smooth over [octaves): 1/6

Smooth over [Hz]: I'I oo ¥ I

5.10.5.5.1.2.1 =tat frequency [Hz] [0 -]

Determines the frequency where the smoothing starts. Below this frequency, nothing is plotted if
the smoothing type is Octave - low frequency correction, Octave - no correction or Constant.
If the smoothing type is Constant (low freq.) - Octave (high freq.), then constant bandwidth
smoothing is performed below this “start frequency” and octave smoothing is performed above.

Determmes how many points are to be computed and plotted within each division. The value may
be typed or chosen from the list. If the smoothing type Octave - low frequency correction or
Octave - no correction is selected, it gives the number of points within the octave fraction band
specified (see Smooth over [octaves]). There are more points at high frequency when plotting on
a logarithmic x-axis, but using this method we end up with a constant number of points over the
whole frequency range. The software SMAART® uses the term Fixed Points Per Octave (FPPO).
If the smoothing type Constant is selected, it gives the number of points within the constant band
specified (see Smooth over [Hz]).

If the number is larger than 1, it is the same as doing a sliding window smoothing because the
windows will overlap.

510.55.1.2.3 Smooth over [octaves]: 1/6 -

Determines the smoothing bandwidth in octaves. The value may be typed or chosen from the list.
This is used if the smoothing type is Octave - magnitude mean/interpolation, Octave - low
frequency correction, Octave - no correction and for the octave smoothing part of Constant
(low freq.) - Octave (high freq.).
5.10.5.5.1.2.4 Smaath over [Hz] 00§

Determines the constant smoothing bandwidth in Hertz. The value may be typed or chosen from
the list. This is used if the smoothing type is Constant and for the constant bandwidth smoothing
part of Constant (low freq.) - Octave (high freq.).
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5.10.5.6 Guidelines

Guidelines
|7|_ Add Guidelines Settings...

If ¥ dd Guidelines  ig checked, guidelines are added to the active measurement. If it is unchecked,
guidelines that are in the plot will be deleted.

Settings...

The type of guidelines is set from the button and is described below.

5.10.5.6.1 Guidelines settings

Guidelines for displaying maximum gain, minimum gain, average gain, and up to four different
average gain offsets are supported.

Guidelines Settings 2| =) |

—add guidelines in frequency range Display numerical walues
Mimimurn Frequency [Hz]: 100 ¥ Display numerical value of guidelines
Mazximurn frequency [Hz]: 10000 W Transparent nurerical value
| Guideline | Offset  |Color | Line width | Line style
F Masdirmurn gain - 1 j Dash
'7 Minirmum gain z I{SDIid}j Dash
F fverage gain 3 {Snlid}j Dok

F fverage gain offset 1 [dE]: 2.5 4 (SDIid}j Crash Dok

= I

'7 Average gain offset 2 [dB]:  |-2.5 j - g {Sulid}j Dash Dot Dot
=l
=

r Awverage gain offset 3 [dE]: 15 4 (Snlid}j Dash Dok
r Awverage gain offset 4 [dE]: -15 7 I:SD"d:Ij Dash Dok Dok

K I R

Ik I Cancel |

5.10.5.6.2 Frequency range

Sets the frequency range where the guidelines are to be displayed. The maximum guideline
frequency is truncated if it is greater than the maximum frequency of the active plot.

add quidelines in frequency range
rinirmurn Frequency [Hz]: I 100
Maxirmurn Frequency [Hz]: 10000

5.10.5.6.3 Display numerical values
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Determines if numerical values are to be displayed on the guidelines and if they are to be
transparent or have a yellow field around the value.

Display numerical valugs

¥ Display numerical walue of guidelines

¥ Transparent numerical walue

5.10.5.6.4 Guideline

5.10.5.6.5 i" Mazimum 9&in. Maximum Gain

If checked, a horizontal line is drawn where the maximum of the active measurement magnitude
frequency response curve is found within the frequency range given by the minimum and
maximum frequency.

5.10.5.6.6 ¥ Minimurm g2in \{inimum Gain

If checked, a horizontal line is drawn where the minimum of the active measurement magnitude
frequency response is found within the frequency range given by the minimum and maximum
frequency.

5.10.5.6.7 F" AVEISQe 83N Average Gain

If checked, a horizontal line is drawn where the average of the active measurement magnitude
frequency response is found within the frequency range given by the minimum and maximum
frequency.

Note that the average is computed from the plotted data (e.g. if the data are plotted in Decibels,
the average will be computed from the Decibels data).

5.10.5.6.8 F (HHETEEE Gl Bzt L [SE Average gain offset.

Four average gain offsets are available.
IfF Average gain offset 1 [dE]:

is checked, a horizontal line will be drawn at the average value added

I |
an offset given by the 23 o setting to the right of the check box.

5.10.5.6.9 Guideline style

|Color | Ling width | Line style

(S | B [

The color of the guidelines is set by clicking at the color field - The line width is selected

from the line width I' T Jist box. The line style is selected from the line style list box
IDES"' j Note that if the line width is greater than the smallest width, which is 1, the line
style can only be Solid.
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5.10.5.7 Compensation of Magnitude

Compensation of the magnitude frequency response is possible. In the current version of
WinMLS, one compensation is possible and it is called microphone compensation, but any other
compensation may be done instead. Note that the Equalizer compensation is always disabled).

Compenzation of Magnitude

I Microphone: | Gen AG Neutik 3382 RG2: ¥ |
I™ | BEqualizen I j

In order to do the compensation I Mieraphare: | myst be checked, then the file containing the
|Gen 46 Neurk 3382 RG2: x|

compensation data must be selected from
If no such file exists, it can be made.

An example of the format of the file is shown below. First a line containing the title, then a line
with the title of each of the two columns, then the data columns, frequency column first followed
by the magnitude frequency response data.

"Transfer Function Mag - dB volts/volts (0.33 oct)"
"Hz"  "Data"
13.81928, 5.60038
18.42571, 5.60038
23.03213, 5.60038
32.24499, 5.60038

The frequency separation has no restrictions, spline interpolation is used to get the needed
frequencies.

5.10.5.8 Shift/Normalization

Makes it possible to shift or normalize the curve.

— Shift/M ormalization

I Mo Comection j

Fiw at Freq. [Hzl: | 1000 with shift [dB]: IEI

Shift [dB]: IEI

[ Mo Correction B determines the type of shift/normalization and has the
possibilities shown and explained below.

Nn:nrmalize to 0 dB
Fix to Frequency
Shift
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5.10.5.8.1 No Correction
No shifting/normalization is performed.

5.10.5.8.2 Normalize to 0 dB
The curve is shifted so largest value is 0 dB.

5.10.5.8.3 Fix to Frequency Value

The curve is shifted so that at a specified frequency it is given a specified value. In the figure
below, the specified frequency is 1000 Hz and at this frequency the curve is shifted so the value
1s 0 dB.

Fix at Freq. [Hz]: |1EIEIEI with =hift [dB]: IEI

Note that if the y-axis is set to Linear or Squared (energy), the shift will still be given in dB, so
a shift of 0 dB will give the value 1.

5.10.5.8.4 Shift
The curve is shifted, and the amount of shifting in dB is given below.

Shift [dB]: IEEI
Note that if the y-axis is set to Linear or Squared (energy), the shift will still be given in dB, so

a shift of 20 dB is the same as multiplying the Linear value by 10 and the Squared (energy) by
100.

5.10.6 Phase Frequency Response/Function...
Displays the dialog box shown below.

Phaze Hezponse/Function Settings |

— Axes zettings

H-ani

Hz - Logarithmic
Y-anis: I Degrees j

— Calculation settings

General frequency domain zetlings. . |

Phage type: Jrwrapped j

[T Usze smoothing Settings. .. |

[~ Eemove delay in frequency range [Hz];

{50 - |10000

[ Subtract delay [maz]; |1 oo
| aF. I Cancel |
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Note that the phase is influenced by the sound card response. This may be removed by using the
measurement system correction feature. Most sound cards have a delay of some samples that give
a linear phase shift. It is possible to remove a pure delay by using the delay removal and
subtraction features of this dialog box.

The microphone will also influence the phase, to get an accurate phase, use a precision
microphone with as high a bandwidth (higher than the measurement frequency range) and flat
frequency response as possible.

5.10.6.1 X-axis settings

Selects the unit of the x-axis from one of the units displayed in the list shown below.

Hz - Linear

5.10.6.2 Y-axis settings

Selects the unit of the y-axis and the processing of the data from one of the choices displayed in
the list shown below.

If several curves are plotted and the y-axis setting is changed, the curves will be updated using
the Plot->Refresh All procedure.

5.10.6.3 General Frequency Domain Settings

General frequency domain settings. .

Click the button | to open the dialog box also accessed from

Plot->General Frequency Domain Settings....

5.10.6.4 Phase type
Selects the type of phase from the list below.

YWrapped

kirirnLam
Ewoess

Minimum and excess phase are viewed unwrapped and smoothing (explained below) is
performed as the last computation if it is checked.

5.10.6.4.1 Wrapped phase

Restricts the phase range to —180 to +180 degrees, or —n to + 7 if radians is chosen as y-axis. The
phase of a measurement will usually exceed this range, which results in jumps in the phase.
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5.10.6.4.2 Unwrapped phase

The unwrapped phase is not restricted to the wrapped range, and has no jumps. The unwrapped
phase is computed from the wrapped phase by changing absolute jumps greater than 180 degrees
to their 2*180 degrees complement. Note that if the phase curve is not smooth, the computation
of unwrapped phase may give a wrong result. Because of this, it is not recommended to select
unwrapped phase when displaying the phase of a room measurement. View the phase as wrapped
instead.

5.10.6.4.3 Minimum phase

The minimum phase is computed by taking the Hilbert transform of the log magnitude frequency
response. If a system is minimum phase this means that for a given frequency response, the input
energy will be transferred to the output in the least amount of time.

5.10.6.4.4 Excess phase

The excess phase is the difference between the actual phase and the minimum phase, the phase
shift in excess of the minimum phase shift.

For excess phase measurements the phase influence of the microphone can usually be ignored
since a microphone usually has a nearly minimum phase response.

5.10.6.5 Smoothing

If the check box shown below is checked, frequency domain smoothing is performed.
[ Use smoothing Settings... |

Settings...

The type of smoothing or integration is set from the button and is described in the

frequency response/spectrum plot type settings documentation.

5.10.6.6 Remove delay in frequency range

1f [ Bemave delay in frequency range [Hzl: i checked, the delay is removed in the frequency range
specified below the check box:
|50 - 10000

If the settings above are used, the delay is removed in the range 50-10000 Hz. If Subtract delay
as described below is used together with this option, the delay is first removed in the specified
frequency range, then the delay is subtracted.

5.10.6.7 Subtract delay

1f [ Sublract delay [ms] | js checked, the specified delay [1800 i removed. If Subtract delay and
Remove delay in frequency range (described above) is used together, the delay is first removed
in the specified frequency range and finally the delay is subtracted.

5.10.7 Group Delay

Displays the dialog box shown below.
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Group Delay Settings Ed |

—bpes zettings

F-anis:

-anis

Hz - Logarithrnic

Millizeconds - Linear

— Calculation zettings

General frequency domain zettings. .. |

Type:

[T Use smoothing

I Mo processing

Settings..

[
|

o]

Cancel |

Group delay is the derivative of the phase with respect to frequency. The numerical derivation is
performed by taking forward differences on left and right edges and taking cantered differences
on interior points.

5.10.7.1 X-axis settings

Selects the unit of the x-axis from one of the units displayed in the list shown below.

Hz - Linear

5.10.7.2 Y-axis settings

Selects the unit of the y-axis and the processing of the data from one of the choices displayed in
the list shown below.

Millizeconds - Logarithmic

If Milliseconds — Logarithmic is selected, note that the logarithm of negative group delay values
cannot be computed. If negative values exist, they are not plotted.

If several curves are plotted and the y-axis setting is changed, the curves will be updated using
the Plot->Refresh All procedure.

5.10.7.3 General Frequency Domain Settings

General frequency domain settings. .

Click the button | to open the dialog box also accessed from

Plot->General Frequency Domain Settings....

75



5.10.7.4 Type

Selects the type of phase from the list below

5.10.7.4.1 No processing
No processing of the group delay is performed.

5.10.7.4.2 Minimum group delay

The minimum group delay is computed as the derivative of the minimum phase frequency
response.

5.10.7.4.3 Excess group delay

The excess group delay can be used to check time alignment in speaker system. It is computed as
the derivative of the excess phase frequency response.

5.10.7.5 Smoothing

If the check box shown below is checked, frequency domain smoothing is performed.
[ Use smoothing Settings... |

Settings...

The type of smoothing or integration is set from the button and is described

in the frequency response/spectrum plot type settings documentation.

5.10.8 Waterfall

Displays the dialog box shown below.
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W aterfall Settings Ed |

—Axes settings — General zettings
el IH2 - Logarithmic j hode: Energy-Time-Frequency (ET
T-auis: IDeciI:uels j Cycles [number of slicez]: IE_
Zituis: |Miliseconds =l FET shift [2048  =]lpl= [1260  [mg]
—'w aterfall layout Flaar: |gum =5 = [e0 ()
P ode: ISeparate lines waterfal j

General frequency domain zethings. . |

[™ Incieasing z-axiz [perspective)

[T Display plotting of each slice ¥ Usze smoothing ettings... |

— Energy-Time-Frequency (ETF] calculation settings — I™ Apply magn. freq. response mic. compensatior:

iy IHectanguIar j [ Reference to slice: |1 = IEI_IJEI [mz]
FFTsizer 2048 =] [sp]= [4265  [ms] I~ Shift magnitude: [0 [dE]

] I Cancel |

5.10.8.1 X-axis settings

Selects the unit of the x-axis from one of the units displayed in the list shown below.

Hz - Linear

5.10.8.2 Y-axis settings
Displays the unit of the y-axis. Only Decibels is supported.

r-awis: I Decibels j

5.10.8.3 Z-axis settings

Selects the unit of the z-axis from one of the units displayed in the list shown below.

Distance [meker]
Diskance [feet]

If several curves are plotted and the x-axis setting is changed e.g. from Time [samples] to Time
[ms], the curves will be updated using the Plot->Refresh All procedure.
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5.10.8.4 Waterfall layout

Settings for determining some of the waterfall layout properties.

afaterfall laypout
Mode: IWaterfaII j

™ Increasing z-axiz [perspective]

[T Display plotting of each slice

Note that other layout settings such as zooming, rotation, elevation, offset are found in Plot-
>Chart Settings for Active Plot... under the 3D tab as shown below.

i | Seriesl D ata I Toals I E:-cpu:urtl Pririt I
Seriesl Generall Az I Titles I Legendl Parel I F'agingl wals 30

¥ 3 Dimensions Zoom: [ | 102%

ah IF:I Batation: | J 30
& Orthogonal Blevalion: | J - 327
Angle: [45 j Horiz Offset: [~ J — 0
Wert Offzet | J 1]
V¥ Zoom Test Perspective: J 0

In order to set the Rotation and Elevation, [" Brtheganal 115t be unchecked.

5.10.8.4.1 Mode
Selects how the waterfall is viewed.

Mode: IWaterfaII j

Three choices are possible as shown below.

Separate lines waterfall
Surface

5.10.8.4.1.1 Separate lines waterfall
The waterfall plotted as separate lines.
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Cumulatlve Spectral Decay /.., |7

!
'
el
DA
109! e
A
o
— '/r : ¥
Q0
B 21333
PN S e LT T e T A 256,00 Time [m
! r L " g [ SR U U UG SR A U [ R AL T - [ U A . - 2985?
=0 Ao e R ety Pt gt et S A - 341.33
[y 384.00
Y Y
100 1000 10000
Frequency [Hz]
Ready |x=70.313 [p=2396 e 4.892m |wd2: 2 446m [/ 1.223m HUM o

The first advantage of this mode is that slices containing more than 2000 points can be plotted.
This is not possible with the other two modes, so if more than 2000 points are tried to be plotted
WinMLS automatically switches to this mode.

The second advantage of this mode is that the % and ¥4 buttons on the Frequency Plots
toolbar can be used to set the active slice for reading cursor values on the Status Bar (displayed
at the bottom of the WinMLS area as shown in the figure above).

5.10.8.4.1.2 Waterfall

The waterfall is plotted using horizontal slices as shown in the figure below. The figure is made
using File->Copy to Clipboard with Plot->White background on Copy/Print checked.

Cumulative Spectral Decay (CSD)

[dB]

| u u u u e e e
1000 10 000
Frequency [Hz]
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The mode waterfall has a limit of 2000 points in each slice. To get within this limit we
recommend using smoothing.

5.10.8.4.1.3 Surface

The waterfall is plotted using lines from all the neighbouring data-points as shown in the figure
below. The figure is made using File->Copy to Clipboard with Plot->White background on
Copy/Print checked.

Cumulative Spectral Decay (CSD)
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i
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v,u

L "lL '.l" ” ’ /”' ll "l'

"’Ql
’/"01'05’/9’,%',

I ’
‘ " ' ' ' el ""ff!‘!!.’.’"'ll/",’l,{‘/' ll:,/l ”’”%I'II [,, lI I"'

I
1000 10 000
Frequency [Hz]

The mode surface has a limit of 2000 points in each slice. To get within this limit we recommend
using smoothing.

5.10.8.4.2 Perspective
1f [/ Increasing z-asis [perspective] | 5 checked, the backside of the waterfall plot is displayed.

5.10.8.4.3 Display plotting of each slice

1f [ Display platting of each siice . ig checked, each slice will be plotted right after it has been computed.
Note that if it is checked, the plotting will take more time since if it is unchecked, all slices will
be computed and then plotted in one operation.

5.10.8.5 Energy-Time-Frequency (ETF) calculation settings

Determines the special settings for the Energy-Time-Frequency mode. The special settings
determine size of the data used for computing each slice (FFT size) and the window type applied
on each of the slices. Note that no zero-padding is applied in computing Energy-Time-Frequency
mode. The DC-component, if any, is not removed from each slice.

E nergy-Time-Frequency [ETF] calculation settings
Wirdiow: IHectanguIar j
FFTsize:  [2048 =] [spl= [5200  [ms]

5.10.8.5.1 Window type
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Select the window type to be used for computing each of the slices. The choices are displayed
below.

|Eilackmar-Harris
Cozine
H arnming

5.10.8.5.2 FFT size

Select the length of the data to be used for computing each of the slices using the Fourier
transform. The number must be specified in samples, it can be typed or chosen from the list. The
resulting length in milliseconds is also displayed.

FFT size:  [2048 - | [zp] = IEIE.EB [mz]

5.10.8.6 Mode
Sets what type of waterfall plot is to be displayed.

5.10.8.6.1 Energy-Time-Frequency (ETC)

The Energy-Time-Frequency mode is the same as a spectrogram. The data used for computing
the waterfall is the windowed measurement data. The time window on the data in General
Frequency Domain Settings (the time window is found clicking the button

Time window settings for Active Measurement. ..

|) determines the part of the time data the ETF is
calculated from. It also determines if the time data is to be windowed before computing the ETF.
The windowed measurement data are divided into slices and the Fourier transform is computed
for each slice. Special settings for this mode are found in the bottom right of this dialog box
under Energy-Time-Frequency (ETF) calculation settings. The special settings determine the
size of the data used for computing each slice (FFT size) and the window type applied on each of
the slices. Note that no zero-padding is applied in computing Energy-Time-Frequency mode. The
DC-component, if any, is not removed from each slice.

5.10.8.6.2 Cumulative Spectral Decay (CSD)

This mode is generated by computing the FFT of successively left-shifted versions of the
windowed measurement data. The first slice is exactly the same as plotting the magnitude
frequency response (Frequency Response/Spectrum plot type). This is because the FFT size
and time window on the data is the same in General Frequency Domain Settings ( the time

window is found clicking the button Lime window settings for Active Measurement... ). The next slices

are computed by shifting this window (successive slices are shifted). The size of the shift is
specified in FFT Shift. The number of slices is determined by Cycles (number of slices). The
computation does not stop if the end of the measurement is reached. The DC-component is

81



removed from each slice. This is done by subtracting the DC-component of the last half of each
slice.

5.10.8.7 Cycles

Determines the number of slices to be displayed.
Cycles [number of slices]: 10

If Cumulative Spectral Decay (CSD) is selected as waterfall mode, the number of slices to be
plotted is set here.
If Energy-Time-Frequency (ETC) is selected as waterfall mode, the number of slices to be

displayed is set by the time data window ( the button Time window settings for Active Measurement.. | ;)

General Frequency Domain Settings). However, the number of slices is displayed, but is
disabled.

5.10.8.8 FFT shift

Sets how many samples the slices are to be shifted before computing the magnitude frequency
response on the measurement data. The number is also displayed in milliseconds as shown below.

FFT shift: |2n4a vI[sp]= |42-55 [ms]

5.10.8.9 Floor

Determines if a floor is to be used and where to set the floor. The purpose of the floor is to make
the waterfall plot look nicer. The waterfall data having values lower than the floor limit, e.g. —60
dB will be given this value. The floor is thus not the same as the y-axis minimum value.

Floo: — fawe =[5 [ [60 [dB]

Three choices are available as shown below.

Ma floar
|Uze floar: |

5.10.8.9.1 No floor
The waterfall is displayed without any floor.

5.10.8.9.2 Use floor:
Floor is used and the floor limit is determined using the dB setting I'E':' [4E],

5.10.8.9.3 Auto
Floor is used and the floor limit is determined automatically so that a percentage of the last part
(20 percent) of the measurement data, given by |5_ [%], will be a part of the floor.
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5.10.8.10 General Frequency Domain Settings

Click the button __ Beneral ffequency domain setings. . | to open the dialog box also accessed from

Plot->General Frequency Domain Settings....

Note that the settings that do not apply to the waterfall plot type are disabled.

If complex division using the reference measurement is selected in Plot->General Frequency
Domain Settings..., the resulting complex frequency response is inverse Fourier thus performing
deconvolution. The deconvolved measurement is used for the waterfall computation. The window
limits for the deconvolution are set by the window settings in the dialog box

Time window settings for Active Measurement. .. Time window settings for Reference Meazurement. . But if

and
Cumulative Spectral Decay is chosen as mode, the end window limit for the active measurement
is set as the end of the measurement.

5.10.8.11 Smoothing

If the check box shown below is checked, frequency domain smoothing is performed on each
slice.
[T Usze smoothing Settings. .. |

Settings. ..

The type of smoothing or integration is set from the button and is described

in the Frequency response/Spectrum plot type settings documentation.

5.10.8.12 Microphone correction

1f [ &pply magn. freq, respanse mic. compensation i checked, the microphone compensation specified in
the Frequency response/Spectrum settings (Plot->Plot Type Settings->Frequency
Response/Spectrum...) is used for the waterfall plot also.

Note that each frame is compensated for the microphone magnitude response.

5.10.8.13 Reference

If [ Beference toslice:. i checked, the selected slice (in the figure below slice number 1) is used as
reference. All slices will be viewed as differences to the reference slice. The reference slice will
therefore be flat.

[T Beference to slice: I'I = IEI.EIEI [mz]

5.10.8.14 Shift magnitude
1f [/ Shift magnitude: . js checked, the magnitude is shifted in dB given by [o (48]

[ Shift magnitude: IEI [dE]

5.10.9 Room Ac. Parameters...
Displays the dialog box shown below.
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Room Acoustics Plot Settings |

— Calculation zettings

LU= R everberation time [T30]

[ Do ot plot if SMA iz lower than [dB]; I‘IE
Calculation options. .. |
Parameter Settings. .. |

— Display Signal to Moize Ratio [SMR]
[ Display numerical value of SHA

[ Tranzparent numerical value

k. I Cancel

Room acoustics parameters, such as reverberation time and speech transmission index can be
displayed.

5.10.9.1 Type

The types of acoustical parameters that may be computed and displayed are shown below.

QU= e erber ation bire [T 20]

Feverberation tirme (T30, 1/3-octave)
i Heverberation hme [T 30
Early decay time [EDT]
IJzer Defined Reverberation Time

Centre time [Tz

Clarity [C]

Definition [0

Strength [G]

Late lateral strength [LG]

Lateral fraction [LF]

[ACC botal

[ACC early

IACC late

Suppart [ST1]

Speech Transmizzion Index [STI)

R apid Speech Transmizgion Index [RASTI]

The parameters are explained in the Room Acoustics Users Guide.

5.10.9.2 Plotting dependency on SNR

If the check box shown below is checked, values of parameters that have a worse signal-to-noise
ratio than the number specified below will not be displayed.

[ Domot plat if SME i lower than [dB]: |1 A
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5.10.9.3 Calculation Options

Clicking Ealeulation Optiars.. | opens the same dialog box as Room Acoustics-
>Calculation Options.... An explanation of the dialog box is given in the Room Acoustics Users
Guide.

5.10.9.4 Parameter Settings

Clicking Earameter Settings.. | opens the same dialog box as Room Acoustics-
>Parameter Settings.... An explanation of the dialog box is given in the Room Acoustics Users
Guide. The settings in the dialog box that are not used for the plot type are disabled.

5.10.9.5 Display Signal to Noise Ratio (SNR)

|'Di$pla_l,l Signal ko Moize Ratio [SMR]

¥ Display nurnerical value of SHE

[ Tranzparent numerical value

The signal-to-noise ratio can be displayed in the plot as numbers in the plots as shown in the
figure below.

Reverberation time (T30)

1 1 1 1 T R WA 1 1 413 1

I ’ ' ' — I ’ 41?’
! T I PR T

1 1

1
i 412

If M Display numerical valus of SNR is checked, the SNR is added as marks above the plot points as
shown in the figure below. If [ Iransparent numerical value  is checked, the mark is transparent and
not yellow.

5.10.10 Levels

Displays the dialog box shown below.
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Level Plot 5ettings |

— Type of level to dizplay
E

— Time Data proceszing

[ Use Time Data plot bype processing

Time D ata plot type settings. .. |

General Time *indow settings. .. |

—1/3 octave frequency range
Stat 315 »| End [5000 ~|

[Eenenallrequenedomain sethings... |

k. I Cancel |

Note that this plot type may not be automatically refreshed for all kinds of changes in settings.

5.10.10.1 Type of level

The type of level is selected as shown below.
"T_I,Ipe aof level to digplay

dB.A,

[1/3 octave enargy]

The choices are displayed below.

Energy
Linear surm [1/3 act., scope made]
dBa& [1/3 oct. sum, scope mode]
dBE [1/3 oct. sum, scope mode]
dBC [1/3 oct. sum, gcope mode]

Note that in order to give for example the RMS of the sound card input signal, the input must be
calibrated (Measurement->Hardware Calibration) and the measurement must not be in
transfer function mode (e.g. a MLS measurement will consider the output at well).

5.10.10.1.1 RMS

The RMS value of the windowed measurement data is computed and displayed. The window
settings are found in Time Data processing described below.

5.10.10.1.2 Energy

The RMS value of the windowed measurement data is computed and displayed. The window
settings are found in Time Data processing described below.

5.10.10.1.3 Linear sum (1/3 oct., scope mode)
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The linear sum of 1/3-octave frequency bands is computed and displayed. The frequency range is
determined in the 1/3 octave frequency rang settings.

If the measured data is a transfer function (for example measured with MLS output signal), the
data are corrected for the output signal so that the value for the input only is computed. This
makes it possible to plot the input level and is why it is called scope mode. Two types of scope
mode is supported, either Stationary signal (power) or Transient signal (energy). The scope
mode settings are found in the lower right of the dialog box displayed after clicking

General frequency domain settings... | .
= e 2 as shown in the figure below.

Scope mode: IStatinnar_l,l signal [power] j

If you are measuring impulse responses, Transient signal (energy) should be selected.

Note that the correct absolute value is given only if the absolute level of the input is calibrated. In
Measurement->Hardware Calibration...., click the Settings... button as shown below.

Note also that if Microphone compensation is turned on in Plot->Plot Type Settings-
>Frequency Response/Spectrum... as shown below,

[V Microphore: | Gen AG Neutik 3382 RG2: ¥ |

then microphone compensation will also be used in when computing the frequency response for
the Levels plot type.

5.10.10.1.4 dBA

The dBA-weighed sum of 1/3 octave frequency bands is computed and displayed. The
computation is done as explained in the chapter above Linear sum (1/3 oct., scope mode).

5.10.10.1.5 dBB

The dBB-weighed sum of 1/3 octave frequency bands is computed and displayed. The
computation is done as explained in the chapter above Linear sum (1/3 oct., scope mode).

5.10.10.1.6 dBC

The dBC-weighed sum of 1/3 octave frequency bands is computed and displayed. The
computation is done as explained in the chapter above Linear sum (1/3 oct., scope mode).

5.10.10.2 Time Data processing

Determines how the measurement data is processed before computing RMS or Energy.
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— Time ['ata proceszing
[T Usze Time Data plot ype processing

Time Data plot type settings... |

General Time Yindow zettings. ..

1f [/ Use Time Data plot type processing. is checked, the measurement data will be processed according to

Time Data plot type settings...

the settings obtained by clicking These settings are described

under Plot->Plot Type Settings->Time Data...

Clicking Generl Time Windaw seftings. gives access to the time window settings determining

what part of the measurement data to be used for the computation and the window applied to the
measurement data.

5.10.10.3 1/3 octave frequency range
Determines the frequency range used for computing the Linear sum, dBA, dBB and dBC.

1/3 octave frequency range————————

Start: I I End: IEI:IEIEIEI vI

General frequency domain settings. .. |

Clicking Seneralfrequency domain seftings.. | gives access to the settings for computing the octave

bands. The frequency response data are integrated to obtain the energy in each band.

5.11 General Frequency Domain Settings...
Displays the dialog box shown below containing settings that apply to all frequency domain plot
types.
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General Frequency Domain 5ettings |

— Active meazurement settings — Faurier tranzfarm size
Time window settings for Active kM eazurement. .. | * Zemopad to lowest possible order of bwo
_ _ _ ™ Use exact size of Time D ata Window
¥ Lsze Time D'ata plot tppe processing befare Fourier ransfom ™ ze fived size [samples] I-I 1072 1|rI
Time [ata plot type settings... | Frequency separation: 2.93 Hz

— Reference measurement [uzed ag divizor if divizion ig perfformed)———— —Yanious

V¥ Divide [complex) active measurement with reference measurement [T Irwvert resulting responze [complex)

C Fle:  [CAWnMLS2000 Measurementsvstudios'Studiol wmb ] | | I #dd iequency resolution ing

& Memany: IMeas. 3 j Scope mode: |Stati|:|nar_l,l gignal [power] j

¥ Update after new measuremsnt

Time window settingz for B eference Meazurement. . |
— c ] I Cancel |

5.11.1 Active measurement settings

Settings for the active measurement in the upper plot, and the active measurement in the lower
plot, if there are two plots. However, if Plot->Refresh All is selected, all the most recent curves
for each measurement will be refreshed using the current settings.

—Active measurement sethingz

Time window settings for Active Measurement. . |

¥ Use Time Data plot bype processing before Fourier ansform

Time Data plat type settings. .. |

5.1 1 .1 .1 Time window settings for Active Measurement. .. | Tlme WindOW settings
Clicking this button opens the dialog box displayed below for setting the window size and type.
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Time Data Window |

—Measurement name
IMeas. 2

—Window bype

—'Window size
Limi: ITime [rns] j
A-min: W Y-rin: W
A-max: M -mnax: W End as max |

I Set end as maxinurn limit on new measurement

2k I Cancel |

5.11.1.1.1 Measurement name

Displays the measurement the window is applied to.
"Measurement name

IMeas. 2

5.11.1.1.2 Window type
Selects the type of window to be used.

"Winduw kype

The possible choices are shown in the figure below. Note that if an impulse response is to be
windowed, it is not recommended to use a ful/l window.

Blackman-Harris (Full)
Cosine (Fully

Harnming {Full}
kaiser-Bessel (Full)
Blackman-Harris (half)
Cosine (half)
Harnming (half
kaiser-Bessel (half

5.11.1.1.3 Window size
Sets the start and end of the window. The corresponding y-values are also shown.
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The unit |:|v determines the units of the window limits to be displayed in the

dialog box. The following may be selected:

Diskance [meker]
Distance [feek]

The button ﬂl is used to set the end of the measurement to the end window limit.
If M Set end as maximum limit on new measurement is checked, the X-max is set to the maximum value
possible when a new measurement is performed or inserted.

511.1.2 ¥ Use Time Data plot bype processing before Fourier ansform

Determines if the processing of the Time Data plot type is to be applied before computing the
frequency response. Note that if this is not checked, the DC-component is automatically
removed.

5 1 1 1 3 Time Data plot type settings... |

Opens the settings for the Time Data plot type shown below.

Time Data Settings |
—fxes sethings — Time Dakta Processing
P ITime [samples] j ¥ Remove DC-component (0 Hz)
Y-axis: Linear i
I J Tvpe: II"-.Il:u processing j

W-axis scaling: Ir'-.lu:u scaling j IIZI

[™ Perform Filkering Cptions., ., |

—Warious

Yelocity of sound: |344 I[ITI.I'S] j

¥ | Shovime windev bor active measurement
kK I Cancel |

Only the Time Data Processing settings are enabled since the other settings have no effect in the
frequency domain. This dialog box is explained in the Time Data Settings documentation.

5.11.2 Reference measurement

Contains the settings for the reference measurement.

511.2.1 [V Divide [complex] active measurement with reference measurement Parform division

If checked, the active measurement is divided complex with the reference measurement. If the
sampling frequency is not the same for the active and the reference measurement, no division is
performed and an error message is displayed.

The zero-padding size has to be the same for the two measurements or else the division will not
work, also the zero-padding size must be larger than the window size for both measurements to
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prevent truncation. Therefore the longest Time Data Window of the two measurements is used as
basis of finding the zero-pad size.

5.11.2.2 Select reference measurement

The reference measurement can be selected either from file or from the measurements available
in memory.

™ File: IE:"-.WinMLSEEIEIEI'xMeasurements"-ﬁtudiu:us'aStudim.wml:u E
& pemany: IMeas. 2 j

If you want to select the measurement from file, first check & then click the [] button to
open the browser. Note that the selected file is not added to the memory measurement file list.

If the measurement is selected from memory as shown in the figure above, it is possible to update
the reference measurement when a new measurement is performed by checking

v Update after new measurement. Then if a new measurement is performed or inserted, the reference
measurement is set to the current active measurement, for example if the active measurement is
Meas. 3 and a 1-channel measurement is performed. The new active measurement will get the
name Meas. 4, while the reference measurement will be updated to Meas. 3, since Meas. 3 was
the active measurement before the measurement was performed. This feature is useful if you
want to monitor the difference between the current and the previous measurement. For example
if. 3 measurements are inserted in one operation (using File->Insert), the reference measurement
will be updated 3 times. When the first measurement is plotted the current active measurement
will be used as reference measurement- When the second measurement is plotted, the first
measurement will be used as reference measurement. When the third measurement is plotted, the
second measurement will be used as reference measurement. This is useful to monitor the
difference between the measurements taken after one another.

If a multi-channel measurement is performed and ¥ Update after new measuement | i checked, channel
2 of the performed or inserted measurement will be set as the reference measurement. E.g. if a 2-
channel measurement is performed and has the name Meas. 4, ch. 1, the reference measurement
will be updated to Meas. 4, ch 2. If two or more measurements are inserted and

¥ Update after new measurement is checked

This feature is useful if you want to monitor the difference between the two channels.

5 1 1 2 3 Time window settings for Reference Meazurement. . |

Clicking this button opens the dialog box for setting the window size and type for the reference
measurement. This dialog box is similar to the button for setting the time window for the active

Time window gettings for Achive bMeasurement... |

measurement and refer to this to get more information.

5.11.3 Fourier transform size

Selects the size of the Fourier transform for the active measurement and for the reference
measurement if division is to be performed. The choices shown in the figure below will be
discussed.
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— Fourier tranzform size

' Feropad to lowest pozsible order of bwo
" Use exact size of Time Data Window

" Use fixed size [samples); |131EI?2 vI

Frequency zeparation: 293 Hz

511.3.1 £ Zeropad to lowest possible order of bwo

This is the setting that gives the greatest speed since the Fourier transform is executed fastest
when the length of the data is order of two, e.g. 1024 which is 2°10. If the windowed data does
not have a order of two length, the data must be padded. E.g. if the length of the windowed data
is 700 samples, the data are padded to obtain the length 1024. Usually zeros are used for this
padding, therefore the name Zeropadding, but WinMLS does not pad zeros, instead it pads the
last value of the windowed data. This is done to prevent from errors in case the data has a DC-
component. Note that because this method is applied, this setting should not be used with a
Rectangular window on non-transient data (this is not recommended anyway).

511.3.2 ™ |lze gxact size of Time Data Window
Used to get a Fourier size equal to the exact size of the time data window.

5 11 3 3 ™ Use fixed size [samples]: |131 07 vI

Used to determine the exact size of the Fourier transform. Any number may be typed in the

|131|:|?2 :Iv box. But the numbers on the list gives the best computational speed since they are an

order of two.

131072

An error message is given if the selected Fourier transform size is less than the size of the time
data window and reference measurement time data window if division is to be performed.

511.3.4 Frequency separation: 2.93 Hz

Gives the frequency separation in Hertz, which is the distance between each point along the
frequency axis. The frequency separation is equal to the Fourier transform size divided by the
sampling frequency.

5.11.4 Various

Contains frequency domain various settings.

If [ [ Inweit resulting response (camplex] ~ is checked, the complex frequency response (after division, if
division is selected) is inverted.
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If [ dd frequency resalution fine. i5 checked, a vertical line is added to the frequency domain plot types
as shown in the figure below.

D L1 I 1
[—T
o N
20 —t—H it Ii’l T""f
P
I L ||||||||| |I

0 1 10

The “Frequency resolution line” will indicate graphically where the data should not be trusted. At
the thick part of the line, the results should not at all be trusted. At the thin part of the line (which
is twice the size of the thick line), the result is not certain.

The color of the line is set in Plot->Default Curve Styles.... The line refers to the active
measurement curve.

The scope mode setting < 252Pe made: | stationary signal [power] 7] has no effect if the measurement is a
transfer function (a MLS measurement). If the measurement is performed in scope mode, the
choices shown in the figure below are available.

(S tationany signal [power|
Transient gignal [energy]

The settings will affect the scaling of the frequency response. If Stationary signal (power) is
selected and the plot type is Frequency Response/Spectrum, the power will be plotted. If the
signal is a transient signal, this should not be selected since the level will depend on the window
and zero-padding length. To prevent this, select Transient signal (energy).

5.12  Default Curve Styles

Displays the dialog box shown below.
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Default Curve Styles

[ %

| Curvename  |Color | Width and skyvle |  Curvename |Color | Width and style
Tirmetwindow Start 1 (Solid) =] 7 - 1 (Solid) =]
TiretWindow End 1 (Solid) =] 5 - 1 (Solid) =]
TimeWindow Shape | |t pashDot) ¥ | g | |1 (salid) =]
Real Freq Fes Line - 10 I 1 (Solid) j
1 -|1 {5alid) =] 11 - 1 (Solid) =]
2 - 1 {Solid) =] 12 - 1 {Solid) =]
3 - 1 (Solid) =] 13 - 1 (Solid) |
4 - 1 (Solid) =] 14 1 (Solid) =]
5 | 1 (Solid) =] 15 1 (Solid) =]
& - 1 (Solid) =] 16 - 1 (Solid) =]
In neither plak j display active curve with width: IE
Wrap index; IE (04 I Cancel |

In the upper left of the dialog box shown above, the styles for the time data window and the
frequency resolution line is set. After that the styles for curve 1-16 is set. Curve 1 is the first
curve plotted, and from the figure above we see that this has a red color. The next has a blue
color and so on.

|  Curvename  |Color | Width and style

| 7 [ (soid) =1

5.12.1 Selecting curve color

The color is selected by clicking on the color field - This will open the dialog box displayed
below. (The language of the dialog box will set to the language of your operative system, this is
why the text in the figure below is not in English).

95



Farge

Grunnfarger:

ol |

[
T ..
e B gl
EEEEEN
MR .

E gendefinerte farger:

|!|!==:I!I!= ﬂpanse:lﬂ— ngl:lﬁ
Metning: [240 | Grann: IEI—

[Defitiern fargern &2 | FargelHen Lys: I‘I 20 El&: IEI

] 4 I Abryt | Legg bl 1 egendefinerte farger |

Any color may now be selected by clicking somewhere in the field to the upper right of the
dialog box displayed above. The color may also be selected by clicking in any of the = fields.

5.12.2 Selecting curve width and style

The curve width and style is set from [t ol [}

The choices are listed below.

1 {Dash Dok} |
1 (Dash Dak Dak)

1 (Small Daks)

2 (Salid)

If the curve width is 1, which is the smallest possible, it is possible to plot the line with dashes
and/or dots. Note that if the curve contains many data points, the dashes and dots may get so
close in the plot that the line looks like it is Solid. But if the plot is saved in a picture format, this

should not be the case.
Note that if a curve width greater than 1 is selected, the plotting speed is much decreased.

5.12.3 Display curve belonging to active measurement
with different width

The curve (most recent) belonging to the active measurement may be displayed with a width
different from the other curves as shown below. If curves from several measurements are plotted,
this is useful for finding the curve belonging to the active measurement.
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In lower plok only
In biokh plaks

If In neither plot is selected, this option is turned off. This is recommended, since if a curve
width greater than 1 is used, the plotting speed is decreased. We recommend using Plot->Solo
Active Measurement Curve instead.

5.12.4 Wrap index

This is useful if several curves are plotted and you want the colors to repeat.

Wrap index: |16 "I

If the wrap index is e.g. set to 4 and 8 curves are plotted, the first 4 curves will get colors as
selected from the Default Curve Styles list. But the 5™ curve will get the same color as the first
curve, the 6™ curve will get the same color as the second curve, and so on.

5.13 White background on copy/print

If this is checked, when copying or printing the background is set to white. This may be useful
for saving ink.

5.14  Advanced Plot Settings...

Displays the dialog box shown below.
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Plot Options |

—add to Title Add to Footer
¥ tame of Piot Type W iMeasirement Hame:
¥ Measurement Title W Measurement Comment
—add to Labels ¥ Measurement Date {only awmb). bm)
¥ Units ¥ Date when last curve was plotted
—Warious
[ Elot only each IS— -th points iF tokal number of elements is = I?EIEIEIEI
[ Limit plokting poinks, range: ||:| - IlEIEIEIIII

™ Flot bransfer function in "scope” mode

—Saving plok
[ Ask user to save active plot on dose

[ ©n Measurement Save, export plok data as "<measurement Ffilename =, bxt"
¥ Save current * tee-file on save post-processing setup

—Curve Tyvpe and Corresponding *.kee File

Plot Type: ITime Data (Impulse Response) j

*.kee File: IF‘:::stF'ru:u:Setup j

| Save I | Save As... I | Delete I

Curve Tvpe: IFastLine j

| Ik I Zancel |

5.141 Add text to Plot

These settings determine if the plot title/footer/labels are to be updated and what is written after a
measurement is plotted.

—#Add to Title Add to Footer
¥ Hame of Plot type ¥ $easurement Mame:
[V Measurement Title ¥ Measurement Comrnenk

— add ta Labels ¥ Measurement Date {only swmbj, kim)
¥ Units ¥ Date when last curve was platked

If no check boxes are checked, the text is not changed. This is useful if you want to use your own
text. The axis labels is set in Plot->Chart Settings for Active Plot... under the Axis tab, then
under the Titles tab as shown in the figure below.

98



Seriesl General Awiz |Titles I Legendl FParel I F'agingl ' alls I a0 I

v “isible Scales  Title |La|:|els| Ticks I kdinar I F'u:usitiu:unl
IV Behind Shyle I Text I
Apes

|Hight Ais ] Title: T30 [¢]

The title is set in Plot->Chart Settings for Active Plot... under the Titles tab. The footer is also

SubFaont

set there by selecting Z1 as shown below.

Ceries I Generall Lz Title:s I

5.14.1.1 Add to Title

add to Title
|7 ¥ Elat tvpe Title

¥ Measurement Title

If W Blot type Title . j5 checked, the title of the plot type is added to the plot title. The title added is
normally the name of the plot type. E.g. the plot type Time Data gets “Time Data” as title. But
the title may in some cases depend on the plot type settings. E.g. if the plot type is Room ac.
Parameters and Reverberation Time (T30) is selected as parameter type, the title is
“Reverberation Time (T30)”.

If M Measursment Title | js checked, the title of the measurement that is plotted is added to the plot
title. Note that if the measurement is a .wmt-file or .wav-file not generated using WinMLS 2000,
the measurement header will not contain any title.

In order to actually view the title in the plot, the button £ on the Standard Toolbar must be
toggled.

5.14.1.2 Add to Axis Titles

Add to Axis Titles
’V V¥ Units

If Mitnits | i checked, axes units will be added according to the plot type settings and the plotted
measurement data header.

In order to actually view the title in the plot, the button "= on the Standard Toolbar must be
toggled.
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5.14.1.3 Add to Footer

Add ko Foaker
v Measurement Date
¥ Date when lask curve was plokked

v Measuremenk Mame
¥ Measurement Comment

If ¥ Measurement Date . jg checked, the date of the plotted measurement is added.

If W Measurement Mame s checked, the name of the plotted measurement is added.
If M Measurement Comment js checked, the comment of the plotted measurement is added.
If ¥ Date when last curve was plotted. i checked, the date when the last curve was plotted is added.

Note that if the measurement is a .wmt-file or .wav-file not generated using WinMLS 2000, the
measurement header will not contain any measurement date or comment.

In order to actually view the title in the plot, the button ‘= on the Standard Toolbar must be
toggled.

5.14.2 Various

—Warious
[ Ask user ko save active plat when closing ackive windaw
¥ Save current * kee-file when saving post-processing setup
[ Plat only each IE_ -th point if takal is > W
[ Plot points only in the range: ||:| - |10000

™ Flat transfer function in "scope”-mode

These settings apply to all plot types.

Ifl_ Ask user ko save active plok when closing ackive window  |g checked, a message box is displayed when
closing the active window asking if the plot is to be saved.
WinML5

Do pou want ta zave the active plat befare closing?

If Yes is chosen, the browser for saving the active plot as picture format is displayed (same as
File->Save Active Plot As...).
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pr Sawe current Chart-file when saving post-processing setup g checked, the chart-file is saved when the
post-processing setup is saved. Also when the temporary post-processing setup is saved, a
temporary Chart-file is saved. A Chart-file contains all the settings in the Plot->Chart Settings
for Active Plot... dialog box except for the settings of the plotted curves.

Note that when it is unchecked, the curves in the plot are not deleted automatically. This means
that when a new Group window is opened or when the software is run, the previous curves are
not deleted.

By checking [~/ Blat anly each | only every n™ point will be plotted if the total length of the data is
below as certain limit. This may be useful to make the plotting faster if a large file is to be
plotted, e.g. a large .wav-file.

By checking I Plot points only in the range: it js possible to plot just a certain range of the data points.
This may be useful for plotting a part of a large file.

1f [ Plat transfer function in “scope-mads. i checked, a transfer function measurement (a MLS

measurement) is plotted in scope mode. This means that only the scaling of the input is
considered, and not the output scaling.

5.14.3 Curve Type and corresponding Chart-file

—Zurve Twpe and Chart-file For the selected Plot bype

Plot kype: ITime Data (Impulse Response)

Curve bype: |FastLine

Lef Lef L

Chart-Ffile: IPnstPrncSetup

Save | Save As... | Delete |

5.14.3.1 Plot type

The Curve type and Chart-file that corresponds to the selected Plot type is displayed. The user
may select a new Curve type and Chart-file for the specific plot type. All the available plot
types are present in the list.

5.14.3.2 Curve type

In the post-processing setups found when installing WinMLS, the default curve type for most plot
types is set to FastLine as shown in the figure below.

Curve bvpe: IFastLine j

This means that the curves are drawn using the FastLine type. Please note that for the Room Ac.
Parameters plot type, single-valued parameters are plotted with the plot type Bar independent of
the curve type chosen here.

Some of the available curve types are shown in the figure below.
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Note that not all the curve types from the list will make sense for all plot types. Some useful
items are: Line (it has more features than FastLine and is used for the RoomAc Parameters plot
type), Bar, Area, Point, FastLine, Histogram (useful e.g. for plotting octave bands).

Examples on how the curve types look like are found in Plot->Plot Layout.... From this dialog
box the curve type in the current plot can be set.

FRST
In the dialog box obtained from Plot->Plot Layout..., click on @ shown in the figure above.

A new dialog box will be displayed showing curve types to select from, some of which are shown
in the figure below.

Line Horiz. Bar Ared
Paint Fast Line Horiz Line
Fasd @ ny |
By clicking on the small arrow in the lower left corner of Fast Line = , the possibilities for

this line type is displayed as shown in the figure below.

&

Normal a7 Marks Dotted
b N

For the curve type Line, the following choices are possible.

102



Hormal Stairs Pairit= Height

Hollay Colars Mah Mo Border

A

5.14.3.3 Chart-file

A Chart-file (*.tee) contains all the settings in the Plot->Chart Settings for Active Plot... dialog
box, except for the curve style settings.

Chart-file: IPustPrncSetup j

| Save || Save G5, || Delete I

A new Chart-file may be selected from the list of available files. Note that the check box

¥ Save current *.tee-file when saving post-processing setup must be unchecked, or it will not work properly
in this version of WinMLS.

Use the Save button to save the current Chart file, the Save As... button to save the current Chart
file with a new name and the Delete button to delete the current Chart file.

5.15 Post-Processing Setup...

Post-processing setup defines as all the WinMLS settings, except for the measurement settings
which are defined in the measurement setup found in the measurement menu.

Poskt-processing Setup ﬂ

Save Save bz | Delete |

Load | Claze I

When WinMLS is exited, the setup filename is saved in registry and all the current settings are
saved to a temporary setup. The next time WinMLS is run, this setup file is opened and the
settings restored.

To prevent the user from accidentally deleting or overwriting a setup file, the setup files may be
write-protected.
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5.15.1  |WRieE=Ery Select setup

Displays the selected post-processing setup. Setups are chosen from a list as shown in the figure

below.

ZChannelRoombdcSetup
BlackM'\White

MNaob ackgroundColors
i PostFrocSetup

test

Yiolindooushics

5152 _ 5 |Save setup

Saves the current post-processing settings using the name in the Setups combo box.

5.15.3 _S%&. | Save setup as

Opens a dialog box for saving the current measurement settings.

X

Ik I Zancel |

5.15.4 _ === |pelete setup

Deletes the selected setup.
The button is disabled when only one setup file is left to make sure not all setups are deleted.

5155 _ L || oad setup

Loads the selected setup and then closes the Post-processing Setup... dialog box. Note that you
will not be asked to save the previous settings.

5.15.6 Close dialog

Closes the dialog box. No new setup will be loaded.

6 Room Acoustics

See the Room Acoustics User’s Guide for documentation on this menu.

7 Window

This menu contains standard windows settings and a list of the measurement groups as shown
below.
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LCazcade

Tile Harizontal
Tile Wertizal
Arrange |cong

1 Groupl - Active: Time Data (Impulze Responze], Measurement
2 Group? - Active: Frequency Rezponze - Spectum, Measurement?
v 3 Group3 - Mo Measurements in kemaon

8 Help

This menu contains Help, About and License information. About contains information about the
software, e.g. version number. Help and License is not yet properly implemented.

Help Topics...
About *inkLS. .
License Options...

8.1Help Topics...

Not yet implemented. A help file will be made that can be downloaded from www.winmls.com.

8.2 About WinMLS...

Displays the About dialog box.

About WinMLS 2000 x|

7 WinMLS 2000
Copyright © 1996-2001 Morset Sound Development, All rights reserved,

Professional measurement software For PC and sound card.
y Platforms: Windows 95, 98, ME, NT, 2000 and %P.
/"_ Program wersion: 3,00

- Contact inforrmation
~

T 6 E-mail: suppart@winmls, com
— Wiebs htbps v winmls, com
e

WARMNIMNG: This program is protected by copwright lave and international
kreaties, Unauthorized reproduckion or distribution of this program, or

any portion of it, may result in severe civil and criminal penalties. Support... |

If the ﬂl button is clicked the default Internet browser is opened and the homepage
www.winmls.com is visited.
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8.3License Options...
Displays the dialog box for registering WinMLS as shown below.

x

— Licenze Statuz

Sernal Mumber ;. 55738623
Statuz :  Licenzed

— Unlock Status

+ Upgrade Licenze
£ Extend the evaluation period

" Tranzfer the licenze ta another PC

Enter Eight Digit Unlock Code: I

Purchaze | Unlack | LContinue

If the ﬂl button is clicked the default Internet browser is opened and the homepage
www.winmls.com is visited.
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	File
	New Group
	Insert in Active Group...
	Open Group...
	Browser: Open
	
	Measurement Files (*.wmb, *.wmt, *.wav, *.tim)
	WinMLS Binary Files (*.wmb)
	Measurement Text Files (*.wmt)
	Mono 16-bit WAV Files (*.wav)
	Measurement MLSSA files (*.tim)
	Plot Chart Files (*.tee)
	TAB-separated Data (*.txt)



	Close
	Save Active Measurement As...
	Browser for saving 1-channel measurement
	Browser for saving 2-channel Measurement

	Save Active Measurement
	As Measurement System Correction File
	With Filename <_ActiveMeas_>

	Save Data in Active Plot As...
	Save Active Plot As...
	Print Active Plot
	Print Preview Active Plot...
	Convert Measurement(s)...
	Exit

	Edit
	Copy to clipboard

	View
	Volume and Input Level(s) Dialog
	Measurement Selection Toolbar
	Measurement mode
	MLS
	MLS (scope)
	No excitation (scope)
	Trigged, no excitation (scope)
	Sinusoid (scope)
	Excitation from text file

	Delete unplotted measurements from memory
	Active measurement in upper plot
	Update both plots with the same measurement
	Measurement in lower plot or reference measurement
	Select “lower plot measurement” or “reference measurement” in combo box

	Measurement Settings Toolbar
	Number of Channels to Measure
	Sampling Frequency
	Sequence Order
	Length of Measured Data
	Number of Averages
	Total Meas. Time
	Number of sequences to pre-send
	Sequence Type
	Measurement System Correction
	Pre-emphasis
	De-emphasis
	Type of emphasis

	List of Curves Toolbar
	Deleting curve(s) from the plot
	Dragging curves to change the order
	Change curve type
	Display the curve
	Change the curve color

	Plot Toolbar
	Setting the lower x-axis limit
	Setting the upper x-axis limit
	Setting the lower y-axis limit
	Setting the upper y-axis limit
	Auto-scale the plot in all directions
	Display one or two plots in the window
	Selecting Plot Type in Active Plot
	Settings for the Active Plot

	Frequency Plots Toolbar
	Time Window Toolbar
	Setting the lower window limit
	Setting the upper window limit
	Window length
	Window x-axis unit
	Time data window type
	Display time window in time data plot type

	Setups Toolbar
	Select a new Measurement Setup
	Save Measurement Setup
	Save Post-processing Setup when Measurement Setup is saved
	Select a new Post-processing Setup
	Save Measurement Setup

	Standard Toolbar
	Status Bar
	Status bar during a measurement


	Measurement
	Start Measurement
	Cancel Measurement
	Test Current Levels
	Set Input Volume(s)
	Set Output Volume
	Measurement Information…
	Delete Unplotted Measurements
	Sound Card Settings
	Mixer and Synchronization Settings
	Synchronization Mode – Measurement of initial time delay, or not.
	Only if my sound card ‘is synched’
	No, detect start of measurement
	Yes, my sound card ‘is synched’
	Yes, with loop-back and end-check
	Yes, with loop-back, no end-check

	Loop-back settings

	Input Settings
	Output Settings
	Sound Card Specific Settings
	Advanced settings

	Hardware Calibration…
	Absolute Input Level Calibration
	General settings
	Total calibration
	Detailed Calibration

	Absolute output level calibration
	Relative calibration of mixer input
	Relative calibration of mixer output
	Measurement System Correction

	Measurement Settings Toolbar
	Sinusoid Settings…
	Advanced Settings
	Pre-D/A sound card output amplitude
	Emphasis offset
	Limits for automatic setting of volume

	Measurement Tasks…
	Tasks when performing a measurement
	Tasks when performing or inserting a new measurement from file

	Defaults for Saving...
	Default file-parameters
	Title and comments
	Autoname generator

	Measurement Setup...
	Select setup
	Save setup
	Save setup as
	Delete setup
	Load setup
	Close dialog


	Plot
	Add Curve(s)
	Delete All Curves
	Hold plotted curves
	Menu: Solo Active Measurement Curve
	Auto Refresh
	Active Measurement
	All Measurements
	Off

	Refresh Active
	Refresh All
	Select Plot Type(s)/Measurement(s)...
	Number of plots
	Plot Type in Primary (upper) Plot
	Active measurement in Primary (upper) Plot
	Plot Type in Secondary (lower) Plot
	Active measurement in Secondary (lower) Plot

	Chart Settings for Active Plot...
	Chart page
	Series page
	Data page
	Export tab
	Print tab

	Plot Type Settings
	Time Data…
	X-axis settings
	Y-axis settings
	Y-axis scaling
	Velocity of sound
	Show time window for active measurement
	Remove DC-component ( 0 Hz)
	Processing Type
	No processing
	Integral (Step response)
	Double integral
	Derivative
	Double derivative
	Cumulative energy

	Filtering
	Type of filtering
	LowPass/HighPass filter settings
	BandPass/BandStop filter settings


	Integrated Time Data (Step Response)...
	Energy-time Curve
	Frequency domain windowing
	Unwindowed
	Half-Hanning
	Blackman-Harris (full)
	Filtering using Hamming


	Schroeder Curve…
	Integration Options

	Frequency Response/Spectrum...
	X-axis settings
	Y-axis settings
	General Frequency Domain Settings
	Type
	Smoothing or Integration
	Smoothing Settings
	Smoothing type
	Octave – magnitude mean/interpolation
	Octave - low frequency correction
	Octave - no correction
	Constant
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