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Introduction

EASERA (pronounced ‘Ez-rd) is a relatively new, yet very powerful software based
acoustical measurement system from SDA (Software Design Ahnert GmbH). These are
the same folks that write the code for the EASE acoustical modeling program. EASERA
runs on a Windows based PC (98, 2000 & XP) using almost any audio interface hardware
/ soundcard. It is capable of processing up to 32 input channels with a resolution of 32
bits and sample rate of 192 kHz. Supported audio device drivers include Windows,
DirectSound, Wave and ASIO. If three or more input channels will be used ASIO drivers
are required. The accuracy of a measurement made with EASERA is limited only by the
hardware used.

While most soundcards will provide good results, some are limited in their use with
EASERA due to latency and synchronization issues. This mainly affects the sample
accurate timing of multiple hardware devices used simultaneously and input/output
synchronization. The EASERA Gateway has been specifically developed so as not to
suffer from 1/O sync issues. It is currently the only audio hardware available that
supports the use of TDS (Time Delay Spectrometry) measurements with EASERA. The
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Gateway is a heavily modified version of the PreSonus Firebox. When combined with
EASERA they make a solid measurement system.

The EASERA user interface, while initially somewhat overwhelming due to the density
of information displayed, is well organized in a very logical manner. Operation becomes
quite intuitive after diving in and doing several sets of measurements. A very
comprehensive user’s manual also aids in finding one’s way around the software.

There are six tabs at the top of the EASERA window. Only three of these (Start,
Measure and Live) are shown upon instantiating the program. Once a measurement is
made or a file opened View & Calc is shown. A Results tab is also displayed when View
& Calc is visible. A Waterfall tab can be made available for viewing the 3-D (frequency,
magnitude and time) nature of signals. Selecting one of the tabs determines the
information displayed in the rest of the window.

The real horsepower of EASERA is in its Impulse Response (IR) measurement and
analysis capability. Measurements are, or course, performed from the Measure tab while
analysis is performed from the View & Calc tab. A system’s IR contains all possible
information about how that system will respond when excited by a stimulus. Thus
measuring and analyzing the IR is the most complete way to characterize a System Under
Test (SUT).

Live

In addition to its ability to perform IR measurement, EASERA also has a real-time
analyzer. This is accessed via the Live tab. Live displays a frequency response spectrum
and a spectrograph (Figure 1). These may be set to show the input of a selected hardware
channel or a transfer function. The transfer function can be very useful as it compares
one channel to another and displays the difference. Any input can be selected to be
monitored and any input can be selected as the reference. This provides an excellent way
to examine multiple coverage zones within a venue during a performance or system
tuning. Similarly, multiple fold back mixes can be input to EASERA and displayed at
the click of a software button.

There are various windowing, averaging and FFT size options to optimize Live for a
particular application. The display can show flat, A, B or C weightings in 1/N octaves or
broadband. Peak and RMS levels can be displayed. There are multiple “slots” where
curves may be stored for overlay and comparison (Figure 2). These may also be saved to
a file for later use. They may be loaded directly into the display or as background or
tolerance curves for comparison. Several useful sets of predefined background overlays
that may be displayed are NC (Noise Criterion), PNC (Preferred Noise Criterion) and NR
(Noise Rating). These all relate to standardized noise levels.
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Figure 1 — Live measuring a loudspeaker

Measure

Figure 2 — Live showing overlays of stored
measurements

Let’s look at the Measure tab. Selecting this tab displays all of the information relevant
to setting the parameters to make a measurement (Figure 3). This window is divided into
four separate sections; each dealing with a different aspect of a measurement set-up.

The first is the Select Measurement Setup section (1). This allows selection of
Measurement Setup (single channel, dual channel, dual channel FFT, multi-channel,
multi-channel FFT, TDS, etc.), the hardware (soundcard) that will be used, what input(s)
and output(s) of that hardware will be used and calibration of the hardware. If absolute
levels (say SPL) are needed the microphone and soundcard must be calibrated. EASERA
includes a very handy calibration routine for this. It has been much improved since the

initial release.

Once the appropriate Measurement Setup selections have been made the Choose
Stimulus Parameters section (2) should be examined. Stimulus type (sine wave, linear
swept sine, log swept sine, MLS, white & pink noise), sample rate, measurement time
and output level need to be set. Different frequency weightings are also possible via
three large buttons. There are even provisions within EASERA to allow user defined

stimuli.

On to section three, Adjust Levels, next. This allows a preview of the levels to be used
during the measurement to make sure they are not too low or too high. Clicking on the
Play Test Signal button does just that. The input level can then be monitored in the
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Channel #1 display window. If more than one input channel is necessary for a particular
setup, a second input window will be displayed. Peak and RMS level text boxes as well
as a signal to noise ratio (SNR) text box display these levels to aid in choosing the proper
measurement level.
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Figure 3 — Measure tab

The fourth and final section is the Start Measurement section. There are four sub-areas
here; Compensate, Labeling, Processing and Measurement. The Compensate area is very
interesting. It enables EASERA to compensate for less than ideal measurement hardware
(soundcard), system (generally a source loudspeaker) and measurement microphone(s).
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It is a relatively straightforward process, explained in the manual, to measure a
soundcard, loudspeaker or microphone using EASERA and generate a reference file that
is used to compensate that particular device so that its non-flat frequency response will be
removed from a measurement. This allows the use of less expensive soundcards and
microphone for those on a budget while still allowing good measurements to be made.

The Labeling area is pretty self explanatory. The Measurement #, Label A / Source and
Label B / Receiver text boxes can be used to describe the measurement. These can also
be automatically combined to yield a file name for the measurement (in the Measurement
area). If Auto Increment is checked the Measurement # will automatically increase for
each measurement. This can be a real time saver when making lots of measurements.
The Notes text box can hold as much descriptive info as one would like about a
measurement setup, job site, conditions, etc.

The Processing area is also a very powerful part of EASERA. Show First determines
how the data will be displayed immediately following the measurement. Additional
Processing is where lots of neat stuff can happen. EASERA allows for many different
post processing operations on measured data. This is called an Editing Sequence and will
be described in more detail later. Once an Editing Sequence has been created it may be
applied on-the-fly to a measurement as it is made. This can be an enormous time saver if
the same processing is required on many different measurements (i.e. windowing). The
Automation button brings up an Automated Measurements dialog box. This can be very
useful when multiple measurements of a given type are required. It is primarily geared
towards making directivity (polar) measurements. There are soon to be provisions within
EASERA to communicate with various third-party turntable systems (Outline, Linear X,
etc.) to completely automate this time consuming type of data acquisition.

The Measurement area is the last stop in this section. Checking the Save To box will
automatically save the measurement with the file name in the adjacent text box. This can
be entered manually or, if the Auto box is checked, the file name will be the
concatenation of the three labels in the Labeling area as previously mentioned. The file
will be saved to the location below the file name text box. This is easily changed by
clicking on the Browse button. Averages allow many stimulus excitations to be made
one after the other and averaged together. This can be useful for increasing the signal to
noise ratio of a measurement. The Presends allow for initial excitation of the device
under test (DUT) without that stimulus being included as part of the measurement.
Finally we come to the Go button. This will start the measurement with all of the
selected parameters.
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Figure 4 — Wizards selection screen

If having to select all of the parameters for a measurement seems daunting, fear not. The
folks at SDA have included some Wizards that help set a lot of these parameters. By
selecting the Start tab and the Wizards button several generic measurement scenarios
(Room Acoustics, Loudspeaker & Distortion) are displayed in the left pane (Figure 4).
Selecting one of these will display several possible options in the right pane. By
selecting the options in the right pane that most closely resembles your measurement
situation the wizard will suggest measurement parameters that are generally appropriate.
These are displayed below the pane. Clicking on the Accept button immediately jumps
to the Measurement tab with the suggested parameters loaded. Now just make sure the
right hardware is selected, check the levels & hit Go to make the measurement.

View & Calc

As soon as EASERA has completed a measurement the data will be displayed in the
View & Calc tab. The measured impulse response (IR) of a loudspeaker system is shown
in Figure 5. The same measurement is shown in Figure 6 as the magnitude (frequency)
response. By simply selecting any display type in the left pane the calculations for that
display are performed and appear almost instantaneously in the right pane. Multiple
measurements may be overlaid. A set of polar measurements in one plane is shown in
Figure 7. Harmonic distortion spectra are also easily displayed (Figure 8).

© 2006, Excelsior Audio Design & Services, LLC Page 6 of 10



EXCELSIOR AUDIO DESIGN

& SERVICES, LLC

2130 Shadwell Court
Gastonia, NC 28056

www.excelsior-audio.com

704.675.5435 Tel
704.675.5436 Fax

Audio & Acoustical Consulting, Design and Measurement

B (N (505 o

B G e Do Tock Mouse teb
FEARAIE reo ERBATNSEE ST oA el
Fibo | [On Asrs b #81_Wisdowand - 11 wasm { Log-Swap BB2 s 48k )

Owrad: |1 Faomlad  F Peglace 7
I-- L A Bl
BO0BH: |': T
T Recchiion H8ks +_
Fieg i
| = Fe =
g!., q;il.;ﬂ; ;E.'i|-' _ram | ool
T CrgraiCiis

Foog Flniolion 154
et .
~\* o

S Rate

=] e | [ =l o |-
O Acxis_Mic #11_Windawed - 81 oim e
Impstso Rosponse (Full B}

X UIE Logfued
EEE Erveicpal it
o Sohrcacin el T
Optors T

& %) Advarowd ©

3 Freaumncy Ful 1)

"

Smcctted 1148 1m0

o et 30,00, 510
BT Schroncis BT

g ST sP Rt : :| I
5 urtwasn |
R (0707 ctave) il
Gau 03000 Dctren) st e e e e e R e
& [ detvancad

S —

O B ! 1
Nt s 1 1 1 t
Spachogun m : 1 + + 1 : :

e

! .\..ﬂ'jb“'li‘\‘nﬁq—d-'w.uy—d-l—d—‘u.-\—__,r—.—-.m_\_...,.._ et
s

|
[T 2
S { BLACT ) | Daka S07.S5m

Ve AR
Joe| Aol tare 17

14 Gma. 212 Fiel'y 19 (a3 Sonk'al [Sangle 1]

Secihh) Bk estem  secqmn b || b e

T8 [ASIRA 1,0081 BETA

L [ it

e [ few Ceta Jock Bane teo
FHEF R e

[ZEARE
A BT BB+ ~in

_ Filn | [On Asis_Mec #80_Windowad - 1) et { Log-Swaep B2 fms A0k ) =] R |
Dhares [ 1

Sapla s AOORMG 1
}
T

T Mpochition: s

[tee
P Basckicn 1545

|
?EnQE-D-M-I:\ml B Cram | sl

=3 Tive IFulIF| | @
T iogaise Fasperee 00 e
& ETC Loy Soumedt
ETC Ervekge|
Eapimien

=] Octwm =] s =
O Asin_Mic: 411 Winidermd - 81 aim

Sucolai 1IN0 tiRg

2 Optens }

w ) Aadearnd. T 1 e - -

4 Frecuency Ful ) -n|
T Mgt B B e ! '.-"1 ,\.,
e s S e TR f,‘
B L9 5 o i

Prate U sgped. - |

o 23 e == T i

- S dl i l|

3 Cobcuaten & +

Cya Lread CWDR SHA ' N

T & ¥
ETL ill’u Rﬁll n o ' + .
MT e STH « o t { 1

RY EDT.RY [Octave| /

Cpo [50.CE0 Metre] i / |
+ () Adarest : |

) T T T ] itz

Al il bl
Ers a8 6z S TBEAPL (34 56 77 OdESPL [ 6

SeORAT)| Debs BOUEm  gecipeaeh)| ghe s secqumen) b =]l e

WL ™
(T

Figure 5 — Impulse response of a loudspeaker

Figure 6 — Frequency response
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response curves

Figure 8 — Harmonic spectra
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Room acoustics metrics are also easily calculated and displayed after a room IR has been
measured. EASERA can also open a wav file of a measured IR to calculate and display these.
Examples are shown in Figure 9 - Figure 11. A listing of the possible display types is shown in
Figure 12. For many of the different types of displays, clicking on the Results tab displays the
data in tabular form (Figure 13). This can be very handy for copying and pasting into reports or
spreadsheets for further analysis.
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Figure 12 — Selection of possible display types
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Figure 14 — Waterfall display of the IR of a Figure 15 — Spectrogram of a room IR
loudspeaker measurement

Selecting either the Waterfall or Spectrogram display will bring up the Waterfall tab.
This tab can be used to view a signal in both the time and frequency domains
simultaneously. This can be very useful for investigating the frequency dependant
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resonance behavior of a loudspeaker (Figure 14). The spectrogram view can also be
useful for visualizing the frequency content of reflections and/or room decay (Figure 15).
There are many parameters available to optimize these displays to render the type of
information desired.

Also provided is a very nice feature to directly export any displayed graph to the
Windows clipboard or to a graphics file (BMP, JPG, GIF, TIF, etc.) for use elsewhere.

Editing Data (Post Processing)

Another of the areas in which EASERA excels is its ability to process data after they
have been acquired. This can be done with measurements made with EASERA or with
wav or other file types that it can open. Windowing (in the time domain) can help
remove or minimize the effects of unwanted portions (noise, reflection, etc.) of a
measurement. A measurement can be moved in time (Cyclic Move) for alignment to
other measurements or to remove excess phase (propagation delay). In the frequency
domain low pass, high pass and band pass filtering can be applied to remove unwanted
portions of the spectrum.

There are also utilities which allow for addition, subtraction, multiplication and division.
Not only can a constant value be arithmetically applied to a measurement (say for level
adjustment) but two measurements may be processed with these operations. Dividing
one measurement by another, in the frequency domain, allows for a good display of the
difference, in dB, between the two measurements. As multiplication and division in the
frequency domain are analogous to convolution and deconvolution in the time domain,
two measurements may be convolved or deconvolved as desired.

All processing steps applied to data are kept in memory until the resultant curve is
removed. This way the individual steps need only be performed once manually. They
can then be saved as an Editing Sequence (i.e. macro) and applied to other measurements.
They can be applied after the measurement is taken (post-processing) or they can be
applied on-the-fly, as the measurement is being taken, as previously described in the
Processing area of the Measure tab.

Conclusion

Whether one is measuring loudspeaker components, systems, microphones, electronics,
acoustical treatments or room acoustics, EASERA offers a wide variety of measurement,
data processing and display options. It is equally adept for use in the laboratory or in the
field. It is the type of measurement system that will allow its users to learn and grow in
their knowledge of measurements and acoustics. A 30-day evaluation version can be
downloaded from http://www.easera.com/.
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