
!±9/ΩǎPhasedArray Software is a complete solution for the designof
microphonephasedarrays,simulation of array performance,processing
andanalysisof experimentaldata collectedwith arrays.

Thesoftwaredesign philosophyalwayshad the user in mind. Beinglong
time developersand usersof phasedarray technologiesallowedAVECto
focuson the most important aspectsof arrayprocessingandanalysis. The
goalwasto givethe usera comprehensiveenvironmentto perform all the
tasksinvolvedin a typicalphasedarraytest.

As a result, our software excelsin processingspeed,simplicityof setup,
and intuitive accessto results,amongother advantages. It also provides
the user with tools that help increaseproductivity by savingtime while
documentingthe results,like usingautomaticreport generationandbeing
able to easilycopyany figure with a singlebutton. Thisand severalother
features allow the userto focuson data analysis.
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üProcessing and analysis options: The
software includesprocessingoptions such
as narrowband, octave band frequencies
(1/3rd, 1/12th and 1/24th) analysis,
beamformingwith flow (includingrefraction
effects), Diagonal Removing (DR)
beamforming, and use of an array
calibrationfile, amongothers. Thesoftware
canalsoprocessmultiple files andscanning
grids in a singleproject, making it easyto
accessand compare results for different
test configurations.

üAcoustic maps: The beamforming results
can be visualizedas conventionalcontour
plots or overlaid with a picture/drawing to
make the results easier to analyze and
interpret. Thesemaps, like most figures in
the software,can be easilycopied and the
datacanbe exportedto ASCIIfiles.

ü Integrated spectra calculation: An easy-to-
use array integration module has been
implementedto quantify the noise from a
particular region on the maps. Thisfeature
allows the user to select a region on the
map and instantly determine its spectrum.
This new version also allows to compare
different configurationsin a singleplot.

üAutomatic report generation: This unique
feature automatically generates a
professional looking report with maps at
the desiredfrequencies,figure captionsand
a table of contents. Thisincreasesthe user
productivity and allowshim to spendmore
time analyzing data instead of copying,
pastingandcroppingfigures.

üFast, easy project setup: An intuitive
interface design provides tools that allow
you to setup the software and have the
resultsavailablein a few minutes. Onesuch
tool allows the user to easily define the
scanninggridsusinga picture or drawingof
the test model.
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The Data Processingmodule allows the user to processand analyzeexperimentaldata collected
usinga microphonephasedarray. Thismodule includesmost aspectsof conventionalphasedarray
analysis. Also,additional functionswere addedto aid in the data processingand analysis. Someof
thesefeaturesinclude:



üArray calibration module: This module obtains
the calibration matrices from speaker tests
conductedin an anechoicchamber. It provides
the capability of using different speakers for
different frequency ranges to improve the
calibration results. To determine the quality of
the calibrationdata, the resultsare summarized
in a plot showing the coherence between
microphonesandthe eigenvaluesratio.

üMicrophones spectra and �^�•���o�(-���Z�����l�_: An
interface was created that allows the user to
visualize and export the spectrum of each
individual microphone, or the averageover a
subset of microphones. This module also
includesa section where the overall levels for
eachmicrophoneare plotted, makingit easyto
determine if a microphone is not working
properly. Non-working microphonescan alsobe
easily discarded in the processing, to avoid
άŎƻƴǘŀƳƛƴŀǘƛƴƎέthe beamformingresults.

üFlow Corrections: Wind tunnel testing is a
common application of phased array
technologiesin which flow correctionsshouldbe
accountedfor. Twocorrectiontypesareavailable
in the software. The simplest one applies a
constantshifting to the whole grid accordingto
the flow speedand direction (input by the user)
and the distanceto the array. Thiscorrection is
valid when the source and observer are
immersedin a uniform flow and is typicallyused
in hard wall wind tunnels. The secondtype of
corrections available in the software accounts
for boundary/shear layer refraction, as in the
caseof uniform flow with the receiverin a region
at rest, i.e. open jet wind tunnel testing. Note
that these corrections do not account for
transmissionlosses.
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