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Fig Ib showsthe MUSIC pseudospectrumand the roots of the Root-MUSIC
polynomial. The MUSIC algorithm providesa satisfiedestimationof the un­
known anglesof arrival. Moreover,the rootsconfirm theseestimations.In each
direction of arrival, the roots of the polynomial convergeto the corresponding
angles.In this estimationproblem,the distancebetweenthe anglesof arrival is
quite large.Therefore,thereis no significantdifferencebetweentheperformance
of the two methods,MUSIC and Root-MUSIC. Fig Ic shows the results of
BeamspaceMUSIC and BeamspaceRoot-MUSIC algorithm whereboth meth­
odsprovideperfectestimationsfor theanglesofarrival, dueto the signalsources
distances.In comparisonto Root-MUSIC, the roots of the BeamspaceRoot­
MUSIC polynomialaredoublefor eachDoA, giving moreobviousresults.
Fig Id representsthe secondcasewith the five anglesin very closedistanceto
eachother.As it is shown,bothmethodsfail to separatethedifferentangles.The
MUSIC pseudospectrtumprovideonly two maxima,while the BeamspaceMU­
SIC four maxima,which is slightly betterperformance.FromFig Ie it is obvious
that the MUSIC fails but the roots of the Root-MUSIC polynomial are conce­
tratedcloseto the unknownanglesof arrival, providing satisfactoryestimations
for theseangles.Fig If showsthe BeamspaceMUSIC pseudospectrumand the
roots of the BeamspaceRoot-MUSIC polynomial. While the pseudospectrum
fails to find all theangles,theBeamspaceRoot-MUSICpresentsdoublerootsfor
eachunknownangle.It is obviousthattheappropriatemethodfor this caseis the
BeamspaceRoot-MUSIC. However, the Root-MUSIC algorithm also provides
satisfactoryestimationsfor theanglesofarrival.

III. CONCLUSIONS

The combineduseof MUSIC with its variationsRoot-MUSIC,BeamspaceMU­
SIC andBeamspaceRoot-MUSIC in a singleprocesssavescomputingtime and
succeedsto locatethe DoAs evenfor difficult casesof impinging signalson the
usedantennaarray. The processusesthe appropriateMUSIC algorithmaccord­
ing to theconditionsof the specificDoA problem.
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