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!±9/ΩǎPhased Array Software is a complete solution for the design of
microphone phased arrays, simulation of array performance, beamforming,
deconvolution and analysisof experimental data collected with microphone
phasedarrays.

Built from the groundup for large-scalewind tunnel testing,our softwaredesign
philosophy is centered on the user. Being long time developersand users of
phasedarraytechnologiesallowedAVECto focuson the most important aspects
of arrayprocessingand analysis. Thegoalwasto givethe usera comprehensive
environmentto perform all tasksinvolvedin phasedarraytestingwhenhundreds
or eventhousandsof datapointsaremeasured.

As a result, our software excelsin processingspeed,simplicity of setup, and
intuitive accessto results. It alsoprovidesthe userwith tools that help increase
productivity such as exporting data to spreadsheetsand automatic report
generation. This and severalother features allow the user to focus on what
mattersmost: dataanalysis.

www.avec-engineering.com

The results shown are courtesyof JAXA(JapanAerospaceExplorationAgency)
andpart of work doneandpublishedby NASALangleyResearchCenter.

http://www.avec-engineering.com/
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üFastandeasyprojectsetupthroughanintuitive interfacedesign,

ü Integrateddataacquisitioncapabilities(optional),

üMulti-caseanalysis(to compareresultsfrom different processingoptionsor settings),

üArraycoordinatestransformation(rotation andtranslation),

üQuickraw datareview(time historiesandspectra),

üDisablingof non-workingmicrophones(manuallyor programmatically),

üProcessingwith a user-definedshadingalgorithmor microphoneweights,

üDiagonalremovalbeamforming,

üMultiple-file beamforminganddeconvolution(CLEAN-SC,CLEAN,DAMAS),

ü Integratedspectraanddirectivitycalculation(of singleor multiple regions),

üResultsavailablein narrowband,1/24th, 1/12th, and1/3rd octavebands,

üAcousticmapsoverlaywith pictures,drawingsor CADmodels,

üAutomaticexport/report generationfor multiple files,and

üHundredsof files can be part of a project and be easily batch-processed,integrated or
exported.

Most of theseandother featuresaredescribedandexplainedin moredetail in this brochure.

!±9/Ωǎsoftware includesmodulesfor all the typical tasksof a large-scalewind tunnel test using
microphonephasedarrays. Additional functions were added to aid in the data processingand
analysis. Someof the featuresavailablein the softwareinclude:
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ü Import array coordinates and parameters
(weights,sensitivitiesand channeltype) from a
text file (easilyobtainedfrom a spreadsheet).

üEasilyrotate and translate the array to match
the test setup.

ü Independentlyassignthe channeltype, weight
andsensitivityof eachchannelin the array.

ü Implement custom shading algorithms
(parameterscanbemodifiedwithin the GUI).

üAutomatically disable auxiliary channels (e.g.
IRIG,synchronization,trigger,etc.) .

üDefineandusemultiple arraysandsub-arraysin
a singleproject.

üVisualization of array shading values as a
function of frequency for the entire array or
individualchannels.

The software has severaltools that allow defining, manipulatingand modifying the arraysto be
usedfor dataprocessing. Thearraymoduleallowsthe userto:

Thismodule obtainscalibrationmatricesfrom
speaker tests conducted in an anechoic
chamber. It provides the capability of using
multiple speakertests for different frequency
ranges to improve the calibration results. To
determine the quality of the calibration data,
results are summarizedin a plot showingthe
coherence between microphones and the
eigenvaluesratio.
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üVisualizationof the time historyor spectrumof
each individual microphone. The average
spectra of a subset of microphones is also
available.

üTheoverall levelsof all the microphonesin the
array can be usedto easilyfind outliers. Also,
the overall levels can be obtained for a
frequencyrangedefinedby the user.

üNon-working channelsare easily identified in
the figures so they can be troubleshot during
the test or excludedduringdataprocessing.

üMicrophonescanbeprogrammaticallydisabled
based on their overall levels relative to the
averagevalue.

üQuick raw data review (time histories and
spectra)using multiple monitors. In this tool,
disabledand non-microphonechannelscanbe
easilyhiddento facilitatethe analysis.

Theraw data analysistools can be usedto quickly
determine if all channels are working properly
during the test. This information can help to
determine if some microphones should be
discarded during processing, i.e. to avoid
άŎƻƴǘŀƳƛƴŀǘƛƴƎέthe beamformingresults. Someof
the tools in the raw dataanalysismoduleinclude:

üMulti-channeloscilloscope(time historyor spectra).

üExternaltriggeringand/or synchronizationwith other
AVEC systems or wind tunnel instrumentation
(customhardwarerequired).

üAutomateddatabackupto a network location(or any
secondarystoragelocation).

üSupportfor complex,individualchannelgainsettings.

The data acquisition module (optional) allows control of !±9/Ωǎphased array systemsor the
ŎǳǎǘƻƳŜǊΩǎsystem within the same user interface. This allows for a more streamlinedprocess
without the need to move data files between systems,import/export data to and from !±9/Ωǎ
software,etc. Besidesmanyof the featuresdescribedbelow for the raw data analysismodule,the
dataacquisitionmodulealsoincludes:
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