Chapter 3. Importing Data Files

Several issues associated with importing files were highlighted in Chapter 2, during our discussion
about complex transfer function of the driver. Market competitive forces encourage various organizations to
offer attractively priced measurement systems, each one generating its own format of data.

It is therefore very important, that you know exactly what type of data, in what format and under what
testing conditions it was recorded. Some examples are discussed below.

Some measurement systems (such as LMS - loudspeaker measurement system by Linear X ) are based
on the traditional frequency sweep between 10Hz and 100kHz. There is only one measurement microphone used
in the tests, so the system records only the amplitude response (or more precisely the modules of the amplitude
response). Phase response is not actually being recorded. Phase response is mathematically generated by
Hilbert-Bode transform, much like SoundEasy does. The LMS also has the ability to add time delay to the phase
response and a function called 'tail correction' to enter the ultimate low-end slope roll-off. All this enables the
user to produce and export data files containing amplitude and phase response as if the data was recorded at say,
1 meter distance. The frequency steps are quite uniformly spaced across the whole frequency range and very
little post-processing by SoundEasy is required.

Generally speaking, measurement systems based on gated FFT measurements (such as IMP - Impulse
Response Measurement and Processing systems) have the ability to compare two pulses: (1) simulation pulse,
generated by the amplifier and (2) reproduced and recorded response of the loudspeaker. The recorded time
response is then transformed into the frequency domain using FFT process. The time delay between the two
pulses will correspond to the distance between the loudspeaker and the test microphone so, the acoustical phase
response maybe measured (not calculated). Sampling of loudspeaker response is performed at fixed time
intervals. this process is reflected in the frequency domain as fixed frequency steps - amplitude and phase data
are available at fixed frequency intervals. In order to attain good accuracy across the whole frequency range, the
intervals may have to be different (smaller) at lower end of the frequency range an the two resulting plots
combined into one global frequency / phase response. Some of the measurement systems provide the amplitude
response data as true SPL level, while others provide this data as relative SPL level. You really need to know
what type of data is being imported.

Direct Data Import

Direct data import does not engage Hilbert-Bode Transform function at all. Therefore, you are
solely responsible for the quality of data you are going to use. Issues to consider are: is the imported data
consistent over the frequency range of interest?, is the phase response measured correctly?, do | require
minimum-phase data regardless what acoustic distance was used for measurements?.

The process is actually very simple. The example below (see Figure 3.1a) shows a microphone
calibration file containing:

No header,

The first column is the frequency data,

The second column is the amplitude data and
The third column is the phase data

el NS

The first several lines of the imported file are shown on the right-hand display area of the dialogue box.
This field is not editable — it is intended for visual inspection, so you can count the number of lines in the
header of the file. This is quite important, as the header will be removed during the importing process. Secondly,
You will need to nominate which of the data columns you wish to be imported. In the example below, column 1
(frequency), column 2 (amplitude) and column 3 ( phase). Finally, please count the total number of columns and
enter this number in the “Total Number of Columns” data field.

With the above information you are guiding the importing algorithm accurately. The format of the data

can be both: decimal and exponential notation. When the importing algorithm has finished, you will be
presented with a screen similar to the Figure 3.2.
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Importing SPL Data from Measurement File

The first several lines of the imported file are shown on the right-hand display area of the dialogue box.

This field is not editable — it is intended for visual inspection, so you can count the number of lines in the
header of the file. This is quite important, as the header will be removed during the importing process. Secondly,
You will need to nominate which of the data columns you wish to be imported. In the example below, column 1
(frequency), column 2 (amplitude) and column 3 ( phase). Finally, please count the total number of columns and
enter this number in the “Total Number of Columns” data field. With the above information you are guiding
the importing algorithm accurately. The format of the data can be both: decimal and exponential notation. More
often than not, the imported data file contains gaps between its data points. The missing points have to be
mathematically inserted into the curve, so that the lines you see on the screen (and the actual data used by the
program) are ‘“‘continuous”. This can be accomplished by pressing the “Repair Amplitude“ or “Repair
Impedance” buttons on the tab. The Data Import box has the following controls:

1.  Amplitude — Use this button to import SPL/Phase data into SoundEasy

2. Impedance — Use this button to import Impedance/Phase data into SoundEasy
3. Cancel — Closes the dialogue box.

4. Print — Simply prints the screen.

5. Correction Factors Group

- Delay - Enter additional delay in this field. The amplitude response will remain unchanged,
but phase response will have added requested delay.

- Scale — Use this field to add/subtract decibels to the imported data. Typically, when you
import SPL data, that was measured at different distance than 1meter reference efficiency, or
data that was measured at different power level, you would scale the imported data by a factor,
that would display the curve at the reference efficiency level. For instance, the measurements
were conducted with 1W power level, but at 0.25m distance. You would expect that measured
SPL curve will be +12dB higher than the reference efficiency. For this case, enter —12dB in
this field.

- Efficiency — Enter the 1W/1m efficiency here.

6. Import Small/Thiele from LMS — Use this button to enter the small-signal parameters measured by
LMS system.
7. Imported Data Format Corrections Group

- Erase Lines — Enter number of lines, that need to be erased from the start of the file to the
first data line. Typically, you would enter the number of lines in the header.

- Include Columns — Check corresponding columns in the data file, that show relevant data.

- Total Number of Columns — Enter total number of columns in the data file.

C:\Bohdan\Bohdan\SEB00ATest MLS_1 txt
~ LWIS FLAUD File Statistics 5. 00 44 26 -1149. 20
Lo nes b kg Rl
Frequency: [Hz]. 5. 20 4394 13300
Amplitude/Tmpedance: [dEfohm]. g %i ig gg } 3; gg
Phase: [Deg]. 5. 41 4363 -146. 80
5. 48 4353 -151. 40
[Ampiinods | Impedance | Cancet | Pame [|225 4333 1EA 60
571 4321 -1E5. 20
 Cotrection Factors 5.78 4311 -1E9. 80
5. 8E 4305 -174. 40
Delay: oo [ms], 1m-=2 M0 Fms 5.94 43.10 -1749.00
.02 43 29 175.00
o0 N
Sy [0 (40 I
B.43 44593 181. 986
| Impott Small Thiele From TS I Fsil 45. 27 14B. 55
~Impotted Data Format Corrections
Erase Lines: ID Inclade Column: v v v - ™ Total Humber of Columns (2..5) |3—

Figure 3.1. File importing dialogue box. The file does not have any headers.

The newly imported file will be displayed on the plotting screen. You may need to press “Repair

Amplitude” button to smooth the imported data. You may decide to rely exclusively on the imported
measurement results, OR you may use Hilbert-Bode Transform to clean-up the imported data and create
a better quality Transfer Function. We strongly recommend, that you do so.
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Figure 3.2. Measurement file imported into SoundEasy
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Figure 3.3. Measurement file imported into SoundEasy and “Repaired”.
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More often than not, the imported data file contains gaps between its data points — see Figure 3.2. The
missing points have to be mathematically inserted into the curve, so that the lines you see on the screen (and the
actual data used by the program) are “continuous”. This can be accomplished by pressing the “Repair
Amplitude” or “repair Impedance” buttons on the Editor screen — see Figure 3.3. This is when the program
actually calculates Complex Transfer Function from the imported data. Please remember that measurement
data is typically presented as modulus of the amplitude (in dBs) and phase (in deg). What is needed is the
complex representation of the above — hence the need to calculate the Complex Transfer Function in rectangular
coordinates: A+jB. You are now ready to use the imported data in all other program screens and functions. If
you wish to confirm, that the process was indeed successful, please open the frequency response screen in
crossover section. You can now plot driver’s amplitude and phase as seen on Figure 3.3.

Importing Data with Hilbert-Bode Transform

In order to bring some consistency into the imported data, SoundEasy imports amplitude and
phase information, but uses them only as templates. The Complex Transfer Function of the imported
driver is derived entirely from the Hilbert-Bode transform. Importing and editing impedance files is
identical as the frequency response files. It will therefore not be elaborated here.

The driver section of the program has a built in very powerful algorithm - The Hilbert-Bode transform.
It allows you to quickly and accurately recreate phase response from the available amplitude response (this is
the way the LMS system creates it's exportable phase data, so it really does not matter where the process is
performed). The Hilbert-Bode transform really makes importing of the phase response irrelevant. the process of
creating the true acoustic phase response with SoundEasy is instantaneous, this is why the imported phase
response is only used as a template. Also, ANY POST-PROCESSING of the amplitude response on the Editor
screen will make the imported phase invalid. The minimum phase systems have a unique relationship between
amplitude and phase, this relationship is captured the Hilbert-Bode mechanism.
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Figure 3.4. Hilbert-Bode Transform parameters

We recommend that you should become familiar with the data structure of the files produced by your
measurement system. As the starting point you should examine the content of the file prior to importing it to
SoundEasy. SoundEasy will import only ASCII files.
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The transform is driven by editable parameters and they should be selected to obtain the best match
for phase and amplitude between measured signal and calculated transform over the widest frequency
range. Typically, good match can be obtained between 20Hz and 20kHz. Generally, you would select the
parameters to provide initial match for amplitude response and then fine tune the parameters to provide the
match for phase. Please note, that “Roll-off” parameters can be as high as +/- 100dB to +/- 120dB if the
measured frequency response is highly irregular (resonant peaks) at the extremes of the measurement range. The
program calculates phase using a Hilbert-Bode transform from any magnitude curve. This is known as a
Minimum Phase response and it does not contain any delay or positional information. It is a phase response
produced solely from the magnitude data curve. This is very convenient for SPL measurements since the
distance from the source to the microphone is completely unimportant. The phase curve will have no excess
delay. This eliminates the usual problem of removing the arrival delay from the path of the source to
microphone. “A minimum phase system is one which is able to transfer input energy to its output in the least
amount of time for a given frequency response”. Mathematically, you would calculate the phase response of a
minimum phase system by taking the Hilbert-Bode Transform of its log magnitude response (i.e. magnitude
expressed in decibels). This relationship is also reciprocal: the log magnitude response of a minimum phase
system equals the Hilbert-Bode transform of its phase response. Because the Hilbert-Bode Transform requires
an infinite integral over all frequencies, however, any numerical computation of minimum phase is necessarily
an approximation. Understanding the characteristics of the phase transform and how it works can be very
important if maximum accuracy is to be obtained. For some data curves, the transform can be run directly and
will provide excellent results with little attention to the original magnitude data. In other cases, a far better result
can be obtained by correcting certain areas of the magnitude curve before running the minimum phase
transform. Typically, the regions which can cause problems are at the ends of the measurement bandwidth.

The transform must project the slope of the magnitude curve beyond the measured bandwidth. It does
this by taking the last slope found as the curve reaches the low and high ends of the frequency range. It
then assumes that: (1) the slope found at the low end will remain constant down to DC, and (2) the slope
found at the high frequency limit will remain constant towards infinity. For this reason it is of
fundamental importance that the slope of the magnitude curve at the high and low ends of the frequency
range be approaching or already at their final asymptotic values Hilbert-Bode Transform Tab
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Figure 3.5.Example of Hilbert-Bode Transform
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If you need to extend the measured SPL/impedance/phase curves beyond the measurement
frequency range, the tool to use in this case, is the Hilbert-Bode. The transforms are driven by 4 editable
parameters for each section and they should be selected to obtain the best match for phase and amplitude
between measured signal and calculated transform over the widest frequency range. Typically, good match
can be obtained between 20Hz and 20kHz. Generally, you would select the parameters to provide initial match
for amplitude response and then fine tune the parameters to provide the match for phase. Please note, that “Roll-
off” parameters can be as high as +/- 100dB to +/- 120dB if the measured frequency response is highly irregular
(resonant peaks) at the extremes of the measurement range.

The “Hilbert-Bode Transform” tab has a built in very powerful algorithm - The Hilbert-Bode
transform. It allows you to quickly and accurately recreate phase response from the available amplitude
response. The Hilbert-Bode transform really makes importing of the phase response irrelevant. the process of
creating the true acoustic phase response with SoundEasy is instantaneous, this is why the imported phase
response is only used as a template. Also, ANY POST-PROCESSING of the amplitude response on the Editor
screen will make the imported phase invalid. The minimum phase systems have a unique relationship between
amplitude and phase, this relationship is captured the Hilbert-Bode mechanism. The program calculates phase
using a Hilbert-Bode transform from any magnitude curve. This is known as a Minimum Phase response and it
does not contain any delay or positional information. Because the Hilbert-Bode Transform requires an infinite
integral over all frequencies, however, any numerical computation of minimum phase is necessarily an
approximation. Understanding the characteristics of the phase transform and how it works can be very important
if maximum accuracy is to be obtained. For some data curves, the transform can be run directly and will provide
excellent results with little attention to the original magnitude data. In other cases, a far better result can be
obtained by correcting certain areas of the magnitude curve before running the minimum phase transform.
Typically, the regions which can cause problems are at the ends of the measurement bandwidth. The transform
must project the slope of the magnitude curve beyond the measured bandwidth. It does this by taking the last
slope found as the curve reaches the low and high ends of the frequency range. It then assumes that: (1) the
slope found at the low end will remain constant down to DC, and (2) the slope found at the high frequency limit
will remain constant towards infinity. For this reason it is of fundamental importance that the slope of the
magnitude curve at the high and low ends of the frequency range be approaching or already at their final
asymptotic values. The Transfer Function [HBT] dialogue box has the following controls:

1. “New” — use this button to restore default setting for this screen.

2. “Clear” — use this button to clear the screen.

3. SPL Hilbert-Bode

- “Amplitude” — use this button to calculate transfer function and display it as amplitude

- “Phase” — use this button to calculate transfer function and display it as phase.

4. SPL Reference

- - Amplitude” — use this button to display amplitude of the imported data

- “Phase” — use this button to display phase of the imported data

5. Zin Hilbert-Bode

- “Modulus” — use this button to calculate transfer function and display it as modulus

- “Phase” — use this button to calculate transfer function and display it as phase.

6. Zin Reference

- - Modulus” — use this button to display modulus of the imported data

- “Phase” — use this button to display phase of the imported data

7. “Distance/Delay” — use this slider to select appropriate distance between the transducers.
8. Check box to include the distance in amplitude calculations.

9. Check box to include the distance in phase calculations.

10. High-Pass Tail and Low-Pass Tail group box - The low-end slope and stop frequency, the high-end slope
and start frequency. Enter the appropriate data as suggested above.

The Hilbert-Bode Transform is used for amplitude as well as for impedance transfer functions. You
need to perform tail corrections for both types of curves. A very good example of using HBT with impedance
curves is given in Chapter 16.

Importing the LMS Files.

One of the measurement systems, that could be used with SoundEasy is the LMS ( Loudspeaker
Measurement System ) package created by Linear X. The LMS system has the ability to export captured data in
several different formats. One of the formats, the **.dat’ files can be imported by SoundEasy.
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The "*.dat' files produced by the LMS contain several different type of data. We are only interested in
amplitude and phase information captured at frequencies from 1 Hz to 100 kHz. The LMS uses frequency sweep
technique to supply test signal to the loudspeaker and the frequency response is recovered by a test microphone,
positioned at some distance from the box. The frequency sweep test can be performed at different power levels
and different microphone-loudspeaker distances. The common (and recommended standard ) set-up would be
Pin=1W, Mike Distance=1.0m. However, should your data be captured using some different set-up, the program
offers you two editable fields (see Fig 3.6) to enter the parameters of the set-up. Negative "Delay" cancels phase
reversals (effect of reducing the speaker-microphone distance). The "Scale" parameter will offset whole
amplitude plot up (for positive number) or down (for negative number entered). Also, the reference efficiency of
the driver needs to be entered on the main 'Editor' screen prior importing the LMS "*.dat’ file. The correct usage
of the LMS "*.dat" ( frequency response ) files can be very helpful and will reduce the amount of effort
necessary to edit the frequency response of your driver. Once again, here is the recommended way:

Example: The task here is to import an LMS data file representing a system that has the following parameters:
1. Reference level SPL is 100.0 dB

2. Power into the system is 1.0 W.

3. Microphone-loudspeaker distance is 0.0 cm.

4. Amplitude data was recorder as SPL level, that is, the data is scattered around 100 dB value.

5. Data is collected using frequency sweep method.

6. The data covers frequency range from 20 Hz to 20 kHz.

When the dialogue box for importing the LMS files is opened, for this particular file, you need to enter the
following.

C:\Imported_Drivers\LMS\LMS_1040.DAT

LIS / LAUD File Statistics Hz dB Deg
Length: 30651 [bytes] 20. 0000, 90. 0517, -107. 4071
- ) 20, 2519, 90. 0517, -107. 4071
Tequency: [Hz]. 20. 5063, 30. 5435, 109, 3233
Amplitude/Impedance: [dBEfohm]. %10 Egg"s g:ll gigg - Hg ;?E‘I?
Fhase: [Deg]. 21,2314, 92,0441 -121. 0955
21. 5595, 92. 5421 -126. 6038
Amptitude | Tmpedence | Cancet | Paint | 518310 553878 1135 1136
22,1059, 92. 5408 -136. 7510
Correction Factors 22,3843, 92,6901, -141. 3500
22, GBB2. 92. 7394 -145. 2330
Deelay: 00 [ms],1m->2 907ms 22, 9516, 9. 7887, -149. 0879
& ’ 23. 2406 92. 7266 S152. 4642
Seale: oo dB 23 5333 92 GG45. - 155 8405
wee [ 23 8296, 32. 6024, -158. 3672
Amcorecs 24,1237, 92. 5402) -1G0. 8938
ooy 1000 (iRl 54 4336, 35 4781, 1631827
24, 7412) 92, 4160] -1BE5. 4716
[ ImpensmauThist Fromims o 25. 0528, 92. 2869, -167. 2288
Imported Data Format Corrections
Erase Lines: ’1— Include Column: v i v r l_ Toatal Number of Columns (2.5 |3—

Figure 3.6. Typical import parameters for LMS SPL-type files.

Pressing the "Amplitude" button will activate the process and when finished, press “Repair Amplitude”
button to clear the plots. The imported file is shown on Fig 3.8

C:\lmported_Drivers\LMS\Duohfzc._gdt E|
LM/ LAUD File Statistics * LM5 Wersion 3.70. Export Graph Data Table [GDT] For mat
Length: 26269 [bytes] * Feb 4.133919. Thr 4: 15PM
F . * Curwe Librarw: P1-12

S e [Fz]. * Curwe Entry Mumber = 3, Data: duchfzc
Amplitude/Impedance: [dBotum]. : Bﬁt aFaints= 500
* ma
Fhase: [Deg]. * Freguency Hz Ohmsz De
10,1514 5.4803 0. 3396
Amplitude Impedance Cancel Print | }8 13815-? g igg% 8 gigg
10. 4611 5. 4764 0. 3477
Cortection Factors 10. 61394 5. 4776 0. 3530
10.94354 5. 4805 0. 3665
Drelay: oo [ms],1m-=2 90Tms 11.1091 5. 4750 0. 3747
11,2772 54791 0. 3816
. [ilal 11. 4480 5. 4784 0. 3986
Heale (4] 11,6213 5 4745 0. 3387
: . 11. 73972 5. 4745 0. 3888
Eiicenc ) 1000 it 11,9758 5 4745 04110
12,1571 54740 0. 4332
[ Import SmallThiele From LM L] 12341 5. 4733 0. 4456
Impotted Data Format Corrections
Erase Lines: ’?— Include Column: v v v r ™ Total Number of Columns (2..5) |3—

Figure 3.7. Typical import parameters for LMS, impedance-type files.
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Fig 3.8. Imported LMS SPL file after “Repair Amplitude”.
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Importing the IMP file

If you have access to the Impulse Response Measurement and Processing system (IMP), you could
make use of SoundEasy file importing capabilities and obtain the magnitude of the frequency response of the
driver, as measured by the IMP system.

Example: The task here is to import an IMP data file representing a system that has the following parameters:

Reference level SPL is 90.0 dB

Power into the system is 0.065 W.

Microphone-loudspeaker distance is 25 cm.

Amplitude data was recorder as SPL relative level, that is, the data is scattered around 0 dB value —
see below.

5. Datais collected using gated FFT method.

6. The data covers frequency range from 30 Hz to 20 kHz.

N

30.0007 -0.83 -130
45.0010 0.609 147.
60.0014 1.546 110.
75.0018 2.232 62.7

255.006 1.110 -24...........

As one can see, there is quite a lot of information, that is not included in the data file, but is necessary
to be taken into account. Power into the system is 12dB below 1W and the test distance is 1/4 of the
recommended 1 meter. Please remember, that the reference SPL (that is 1W/1m conditions) is 90dB.

Therefore, you would expect, that if, on the "Transfer Function" screen, the power is set to 1W and
speaker-microphone distance to 1 meter, you would see the amplitude response plotted at the reference SPL
level, regardless of the imported data test conditions. Also, if the power is set to 0.065W and microphone
distance to 25cm, you would expect the plotted amplitude and phase curves to overlap the imported data on the
"Transfer Function" screen. When the dialogue box for importing the IMP files is opened, for this particular file,
you need to enter:

1. Delay =0.00,
2. 2. Scale = 0.00 dB (do not scale this file),
3. 3. Efficiency = 90 dB (reference SPL level)

You could enter Delay = -0.7352 ms (because the microphone distance is 25 ¢cm). This would reduce
number of phase reversals on the imported curve, as you would cancel the acoustic path delay. The resulting
phase curve would not be entirely smooth, due to digitization and different discrete frequency steps used by the
IMP and SoundEasy. Pressing the "Amplitude" button will activate the process. You may notice, that at the
lower end of the frequency range, the data is incomplete. To repair this section of the plot, press the "Repair"
button. This function scans the data file starting from 10 Hz up, looking for the first non-zero data point. It will
then link this data point with the second non-zero data point interpolating all of the program’s data between the
adjacent, imported data points. The recovery process is however still not completed. The next step is to recreate
data below 30Hz and above 20kHz.

If you decide to use Hilbert-Bode Transform you may consider the following

In order to avoid rapid and unrealistic amplitude/phase changes at 30Hz and 20kHz, you should edit the
amplitude response (using Editor screen) around those frequencies by extending the pink curve 3-4 frequency
steps below and above the currently "repaired” curve. Try to create a round "knee" in this transition areas, so
that when the algorithm extends the amplitude response automatically, the imported and recreated sections of
the amplitude response add smoothly. The imported data has now been prepared sufficiently to be processed by
the "Transfer Function” screen. SoundEasy and IMP files are not directly compatible. The sample frequencies of
both systems are also different. SoundEasy, in order to obtain high accuracy of the design, requires recovering
of the driver complex transfer function within 1Hz to 100kHz.
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Importing CLIO Files.

Third measurement system, that could be used with SoundEasy is the CLIO system. Much of what has
been discussed previously is also applicable to importing the CLIO "*.txt" files. You need to make sure, that
the correct type of data is exported from the CLIO system - see below.

Freq dBspl Phase
205.18 55.87 -33.86
206.94 55.98 -34.02
208.71 56.08 -34.11
210.50 56.17 -34.19
212.30 56.24 -34.43
214.12 56.29 -34.69
21596 56.33 -35.22

The file converter dialogue box offers the same data fields and as before, you must enter SPL level.
The other two fields (Delay and Scale) are optional - see Fig 3.1. Negative "Delay" cancels phase reversals
(effect of reducing the speaker-microphone distance). The "Scale" parameter will offset whole amplitude plot up
(for positive number) or down (for negative number entered). When the dialogue box for importing the CLIO
files is opened, for this particular file, you need to enter:

1. Delay = 0.00,
2. Scale = 20.00 dB (this file was scaled up),
3. Efficiency = 90 dB (reference SPL level).

Importing S/T parameters from CLIO

In addition to importing amplitude and impedance data from CLIO measurement system, SoundEasy is
also capable of importing Small/Thiele parameters. The CLIO import dialogue box includes additional button,
“CLIO TS”, which activates importing process. An example of CLIO file with these parameters is given below.
Currently, the following parameters are imported: Re, Fs, Qms, Qes, Qts, Bl, Vas, DbSpl, D (diameter), L1K
(inductance at 1kHz), Ms, L10K (inductance at 10kHz). These are sufficient to invoke “Enclosure Design”
screen and model the enclosure. The process will only be successful if the correct type of file is imported. Fig
3.10

MANUFACTURER : EMINENCE MODEL : PS15CV

- IMPEDANCE -
Freq Ohm Phase
10.0 7.14 36.7
11.2 756 39.6
12.6 8.08 423
15848.9 73.68 54.5
17782.8 79.22 54.6
19952.6 85.22 54.7

- PARAMETERS -
Re :5.08 [ ohm]
Fs :43.40[Hz]
F1 :28.18[Hz]
F2 :64.94[Hz]
Zm :65.21 [ ohm]
D :330.00[ mm]
Qms :4.23

Qes :0.36

Qts :0.33

Bl :21.99[N/A]
L1IK :2.04[mH]
L10K : 0.88 [mH ]
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Ms :124.76[g]
Vas :110.10 [ 1]
DbSpl: 97.94[dB ]
Cms :0.11 [mm/N]

Ma :0.00[g]
FsMa:0.00 [ Hz ]
V :12460]1]

FsKnV:59.57 [Hz ]
Ras :1.10 [ Kohm]
Rat :13.02 [ Kohm]
Cas : 7.88E-07 [m"5/N]
Mas : 17.05 [Kg/m™4]

Fig 3.10 - CLIO S/T data file

Importing data from DAAS 32 System

Importing data files generated by DAAS-32 system is accomplished by selecting “Import” + “DAAS
32” menu options from the main screen menu. Please note, that there will be 5 files required to fully characterize

the driver. They are :

agrwdE

The DAAS 32 dialogue box shown on Figure 3.11 has 5 buttons ( 2 in SPL box, 2 in Impedance box
and 1 for TS parameters) that need to be activated each time you import appropriate file. The only other
parameter required to be entered in the DAAS 32 import dialogue box is the “Efficiency” data. SoundEasy will
automatically store imported data in its memory. As before, you can modify imported data during import by

.AMP — file containing SPL data

.PHA — (acoustical phase) file containing SPL phase data

.IMP — file containing input impedance modulus

.PHE — (electrical phase) file containing impedance phase data and
.TS —file containing a subset of Small/Thiele data.

entering “Delay” or “Scale” parameters in the dialogue box.

The process is simple and when completed, you need to run Transfer Function process to generate a
full set of driver functions needed for other processing modules. Once again, the imported phase data should be

DAAS 32 File Converter [AudioCAD For... E|

DA AL File Statistics
Length: 0316 [bytes]
Frequency: [Hz].
AmplitudeTmpedance: [dBfakun].
Phagze: [Leg].
=PL Imped
| mpe a.ncnj: Peirit
Ilagnitude | hlagnitude |
FPhase | Phase | Cancel

Cottection Factors

Dielay: oo [ms],lm-=2 90T ms
Seale: oo [4E]
Efficiency: | 1000 [4E]

| Import SmallThiele From DAASS2 |

Figure 3.11 DAAS file importing dialogue box.

used as a template for generating drivers Complex Transfer Function.
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Exporting SPL/Impedance data files

SoundEasy can be used to export SPL/Phase and Impedance/Phase data after the Hilbert-Bode

transform has been performed. The SPL file has file extension “.txt” and the first column is the frequency,

followed by corresponding SPL value and finally phase value — see below.

oo oror o ool gl

[CNC; RN, RN, NG, BNC, INC, B NG )]

.00 39.84 44.92
.07 40.29 44.80
.13 40.75 43.64
.20 41.20 42.48
.27 41.65 41.30
.34 42.10 40.11
.41 42.56 38.91
.48 43.01 37.70

The Impedance file has file extension “.imp” and the first column is the frequency, followed by
corresponding impedance modulus value and finally phase value — see below.

.00 7.97 31.37
.07 8.01 31.74
.13 8.05 32.12
.20 8.09 32.50
.27 8.14 32.88
.34 8.18 33.27
.41 8.22 33.66
.48 8.27 34.05
.78 8.47 35.66
.86 8.53 36.07

There is no header in those files.

L]
File  Enclosure Tools  Enclosure Calculatars Enclosure Details  Crossover Design  Crossover Tools  System Tools  RoomjCar Acaustics  Easylab
) Import IMP SPL, 7 [Ref=0dE] 5
er, Edito
Import LM3 5PL, Z, T35 [Ref=3PLdE]
125 120 Import CLIO SPL, 2, TS ase vs. Fr ¥
Import MLSSA SPL, 2
190 180 Impart DAAS SPL, 7, TS
Import LAUD SPL, Z
115 140 Export SPL/Phase At SPL dE [Text file]
110 120
Export SPL[Phase At 0.0dE [Target file]
105 100
100 80
95 ED
90 40
85 20
80 0
75 -20
70 -40 Driver Parameter Edito
B5 B0 Ti5 Editor l Amplitud Modell Imped Modell Hilbert-Bode Transfurml
g0 50 Electrical Parameters Mechanical Parameters
DC Resistance Re |00 ohum * Iechatical Qm 0g * AC Centre Offset 0a i Liloii
55 100 Electrical Qe i * Compliance Vas 0o Lt * Magnetic Gap Height | il mm | Edit Amplitude I
Total Gt oo Effective Diameter 0.0 om * WVoice Coil Height 0.0 mmn o Eaa e
50 120 Crillnductance |00 mi % Effective Area o0a om"g * -
B*L Product oo Whim *  Suspension Xmax Driver Type/Model Edit Impedance
% < Eddy Resistance |400 ohm Diynamic Mags Iodel |Adbd Fepair Impedance
a0 AED Power Handling oo Watt Free Air Resonance Fs |00 Typs Uppet Bass s - —
Efficiency 000 dB Ribhon Width 0o cm =
35 180 Ribbon Height nn om W Use TS Wizard
dé deg 5 6 8 10

Figure 3.12. File Export Menu.
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Exporting Data

SoundEasy exports SPL and Zin impedance data into ASCII files. The SPL data can be exported in
two ways:

1. With SPL normalized to 0.0dB — This option requires, that you select “Export SPL/Phase At 0.0dB
[Target file .trg]” from the main menu. Target-type files can be later used as target response for
Optimizers and Super-Components.

2. With SPL exported at SPL level — This option requires, that you select ""Export SPL/Phase At SPL
dB [Text file .txt]" from the main menu. This type of file will be also exported from measurement
system.

You can export the following curves:

SPL / Phase and Zin/ Phase from Hilbert-Bode Transform screen.

SPL /Phase and Zin/ Phase from CAD frequency domain plotting screen.

SPL /Phase and Zin/ Phase from CAD optimizer frequency domain plotting screen.
SPL /Phase and Zin / Phase from System frequency domain plotting screen.

SPL /Phase and Zin/ Phase from Enclosure Design frequency response plotting screen.
SPL / Phase from raw MLS/ESS measurements plotting screen.

IZEENINY

Before a curve can be exported, it must be obviously plotted first. Therefore, you would first open, for
instance, CAD frequency domain plotting screen. Then you need to plot SPL / Phase curves and finally, select
exporting option: export as a target OR export as a text file.

In the “txt” and “.trg” SPL file has file the first column is the frequency, followed by corresponding
SPL value and finally phase value — see below.

5.00 -53.43 -36.65
5.07 -52.97 -36.93
5.13 -52.52 -37.21
5.20 -52.06 -37.50
5.27 -51.61 -37.79
5.34 -51.15 -38.09
5.41 -50.70 -38.40
5.48 -50.24 -38.71
5.56 -49.79 -39.03
5.63 -49.33 -39.34
5.71 -48.88 -39.67
5.78 -48.42 -39.99
5.86 -47.97 -40.32
5.94 -47.51 -40.64
6.02 -47.06 -40.97
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