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Fastand accurateanalysisof electromagneticadiation/scatterip from large, planar
printedarraysover groundedielectricslabsis of interestto researcherdueto their highly
flexible commercialaswell asmilitary applications.However, majority of thesemethods
suffer greatly from storagerequirementsand computingtime if the analyzedarraysare
electricallylarge.

In this paper variousplanararraysconsistingof finite numberof printed, arbitrarily
shapedatchesver groundedielectricslabsareinvestigatedisinga generalizedorward
backward (GFB) method.Previously, GFB methodhasbeenappliedto roughsurfacescat-
tering (M. Pinoet. al., IEEE Trans. Antennas and Propagat., 6, 961-968,1999). In this
methodthe corventionalforward-backvard (FB) approachs combinedwith the Method
of Moments(MoM), whereonly asinglearbitrarily shapedatchis solved usinga corven-
tional MoM procedure.The solutionis thenfound throughan iterative procedurewhich
resemblego the FB methodin generalconceptsthoughit exhibits somesignificantdif-
ferences.In the FB method,the currentcomputationis sweptcell by cell (eachcell cor
responddgo a basisfunction) whereasthe GFB methodsweepshe currentcomputation
elementby element(eachelementcorrespondgo an arbitrarily shapedpatch). A sim-
ple MoM procedurewith few unknavnsis employedto obtainthe forward currentandits
backward correctionon the selectecelement.Consequentlysophisticateghapedarrayel-
ementsanbetreatedaccurately A similar approachwasreportedpreviously (H. T. Chou
andH. K. Ho, IEEE AP-SInt. Symp. and USNC/URS Meeting, 40, 2001)for linear ar
raysof elementswith arbitrarycross-sectiondn this paperthiswork is extendedo planar
arrays.

The computationaktompleity of this method,which is originally O(N?) for eachit-
eration,canbe reducedto O(N) (N beingthe numberof array elements)assuminghat
elementsareidenticalandperiodic. Thisis achiased usinga DFT basedacceleratioralgo-
rithm which dividesthe contrituting elementsnto “strong” and“weak” interactiongroups
for areceving elementin the GFB method. The contrikutions from the stronggroupare
obtainedby corventionalelement-by-elememomputatiorto assuréhefundamentahccu-
ragy. Ontheotherhand,contritutionscomingfrom the weakregion areobtainedoasedon
a DFT representationf thearraycurrent.In generalonly afew significantDFT termsare
sufiicient to provide accurateesultsdueto the factthatthey provide minor correctionso
the solutionin contrastto the dominatingstronggroup.

Varioussizedperiodicarrayswith arbitrarily shapedrintedpatcheswill beconsidered
andresultswill be comparedwith the corventionalMoM resultsto assesshe accurag of
this method.





