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General General DescriptionDescription

ANAN--SOFSOF isis the the easiesteasiest toto useuse software software 
forfor the the simulationsimulation ofof wirewire antennasantennas
andand, , atat the the samesame time, time, itit isis the the mostmost
accurateaccurate oneone..

KeyKey AdvantagesAdvantages

•• FastFast andand easyeasy inputinput andand output output 
graphicalgraphical interfaces.interfaces.

•• ExactExact descriptiondescription ofof geometrygeometry
detailsdetails..

•• Extended Extended frequencyfrequency rangerange..

•• MATLABMATLAB®® ComponentComponent RuntimeRuntime
forfor higherhigher accuracyaccuracy andand speedspeed..
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Fundamentals Fundamentals ofof SimulationSimulation

ANAN--SOFSOF computes the computes the electricelectric
currentscurrents flowingflowing onon metallicmetallic
structuresstructures..

AnyAny metallicmetallic structurestructure isis modeledmodeled
usingusing conductiveconductive wireswires..

AntennasAntennas, , transmissiontransmission lineslines andand
waveguideswaveguides are are metallicmetallic structuresstructures
thatthat can be can be modeledmodeled usingusing ANAN--SOF.SOF.

The The electromagneticelectromagnetic fieldsfields radiatedradiated by by 
the the electricelectric currentscurrents flowingflowing onon wirewire
structuresstructures are are alsoalso computedcomputed..

TransmittingTransmitting andand receivingreceiving antennasantennas
can be can be analysedanalysed andand designeddesigned..



MethodMethod ofof MomentsMoments

The The MethodMethod ofof MomentsMoments ((MoMMoM)) isis a a 
numericalnumerical techniquetechnique forfor the the calculationcalculation
ofof electricelectric currentscurrents flowingflowing onon metallicmetallic
structuresstructures..

The The wirewire structurestructure isis divideddivided intointo
segmentssegments. . SegmentSegment lengthlength mustmust be be 
short short comparedcompared toto the the wavelengthwavelength..

In the In the traditionaltraditional MoMMoM, , segmentssegments are are 
consideredconsidered toto be be straightstraight wireswires, so a , so a 
linear linear approximationapproximation toto geometrygeometry
detailsdetails isis usedused. . 

The The currentcurrent in in eacheach segmentsegment isis
obtainedobtained by by solvingsolving anan integral integral formform ofof
Maxwell Maxwell equationsequations in the in the frequencyfrequency
domaindomain. A . A matrixmatrix equationequation isis obtainedobtained
whenwhen segmentationsegmentation isis appliedapplied..



LimitationsLimitations ofof TraditionalTraditional MoMMoM

The The straightstraight wirewire approximationapproximation oftenoften
requiresrequires a a veryvery largelarge numbernumber ofof
segmentssegments toto adequatelyadequately approximateapproximate
curvedcurved geometriesgeometries. . PoorPoor convergenceconvergence
ofof resultsresults isis obtainedobtained forfor helicalhelical, , looploop
andand spiralspiral antennasantennas..

ConvergenceConvergence problemsproblems arisearise forfor bentbent
wireswires atat rightright anglesangles andand forfor anglesangles lessless
thanthan 30 30 degreesdegrees..

WiresWires cannotcannot be be veryvery closeclose toto eacheach
otherother. . MisleadingMisleading resultsresults are are obtainedobtained
whenwhen the the separationseparation betweenbetween wireswires isis
lessless thanthan a a quarterquarter ofof a a segmentsegment
lengthlength..
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CurvedCurved MoMMoM

AnAn innovativeinnovative MoMMoM isis usedused in in ANAN--SOFSOF: : 
the the CurvedCurved MethodMethod ofof MomentsMoments
((CMoMCMoM))..

In the In the CMoMCMoM, , conformalconformal segmentssegments are are 
usedused whichwhich exactlyexactly followfollow the the contourcontour ofof
the the structurestructure, so , so anan exactexact descriptiondescription
ofof geometrygeometry detailsdetails isis obtainedobtained..

The The limitationslimitations forfor bentbent wireswires andand wirewire
separationseparation are removed by are removed by meansmeans ofof
improvedimproved numericalnumerical techniquestechniques forfor
solvingsolving integralsintegrals andand matrixmatrix equationsequations
viavia MATLABMATLAB®® ComponentComponent RuntimeRuntime..

ANAN--SOFSOF isis the the onlyonly software software thatthat
implementsimplements the the CMoMCMoM..
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AdvantagesAdvantages ofof CMoMCMoM

UsingUsing curvedcurved segmentssegments, the , the numbernumber
ofof calculationscalculations isis reducedreduced andand
accuracyaccuracy isis greatlygreatly increasedincreased..

SimulationSimulation time time andand computercomputer
memorymemory spacespace are are alsoalso reducedreduced, , 
allowingallowing forfor the the solutionsolution ofof biggerbigger
problemsproblems. . 

AdvancedAdvanced calculationcalculation techniquestechniques are are 
implementedimplemented in the in the CMoMCMoM, , makingmaking
possiblepossible simulationssimulations fromfrom extremelyextremely
lowlow frequenciesfrequencies ((e.ge.g. . electricelectric circuitscircuits
atat 5050--60 60 HzHz) ) toto veryvery highhigh onesones ((e.ge.g. . 
WiWi--FiFi antennasantennas atat 2.4 2.4 GHzGHz).).

ThisThis extended extended frequencyfrequency rangerange isis
onlyonly availableavailable in ANin AN--SOF.SOF.
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The ANThe AN--SOF SOF InputInput InterfaceInterface

The The structurestructure isis easilyeasily drawndrawn onon the the 
screenscreen usingusing dialogdialog boxesboxes forfor the the 
inputinput data. data. AllAll wireswires are placed in 3D are placed in 3D 
spacespace, , andand severalseveral 3D3D--toolstools withwith
mousemouse supportsupport havehave beenbeen
implementedimplemented. . OtherOther softwaressoftwares use use 
spreadsheetsspreadsheets withwith a a lotlot ofof geometricalgeometrical
data, data, whichwhich are are veryvery difficultdifficult toto readread
andand editedit by by usersusers..

DiscreteDiscrete impedancesimpedances can be placed can be placed atat
arbitraryarbitrary locationslocations onon the the structurestructure. . 
DiscreteDiscrete generatorsgenerators andand planeplane waveswaves
can be can be usedused as as excitationsexcitations..

WireWire skinskin effecteffect, , perfectperfect andand real real 
groundground planes, planes, differentdifferent wirewire crosscross--
sectionssections, , suitablesuitable unitunit systemssystems, , 
frequencyfrequency sweepssweeps andand severalseveral
visualizationvisualization optionsoptions are are availableavailable..



IntegratedIntegrated GraphicalGraphical ToolsTools

ANAN--XY XY ChartChart
EspeciallyEspecially designeddesigned forfor the the 
graphicalgraphical visualizationvisualization ofof
2D 2D plotsplots in in CartesianCartesian
coordinatescoordinates, , suchsuch as as 
currentcurrent distributionsdistributions vs. vs. 
positionposition, , impedancesimpedances vs. vs. 
frequencyfrequency, , andand radiationradiation
vs. vs. anglesangles..



IntegratedIntegrated GraphicalGraphical ToolsTools

ANAN--SmithSmith
The The famousfamous SmithSmith chartchart
forfor the the representationrepresentation ofof
impedancesimpedances andand
admittancesadmittances isis
implementedimplemented withwith mousemouse
supportsupport forfor obtainingobtaining
reflectionreflection coefficientscoefficients andand
VSWR VSWR withwith onlyonly oneone clickclick..



IntegratedIntegrated GraphicalGraphical ToolsTools

ANAN--PolarPolar
The The widelywidely usedused polar polar 
diagramdiagram forfor the the 
representationrepresentation ofof
electromagneticelectromagnetic fieldsfields
versus versus azimuthazimuth andand zenithzenith
anglesangles..



IntegratedIntegrated GraphicalGraphical ToolsTools

ANAN--3D 3D PatternPattern
A 3D A 3D viewview ofof radiationradiation andand
scatteringscattering patternspatterns can can 
easlyeasly be be handledhandled withwith thisthis
graphicalgraphical tooltool, , includingincluding
coloredcolored surfacessurfaces andand barbar
scalescale, , zoomzoom andand rotationrotation
functionsfunctions..



ExamplesExamples

AM AM AntennaAntenna

GridGrid ReflectorReflector

HelixHelix AntennaAntenna

YagiYagi--UdaUda LogLog--PeriodicPeriodic MultiMulti--holehole CouplerCoupler

HornHorn AntennaAntenna ParabolicParabolic AntennaAntenna MagicMagic TeeTee

PatchPatch AntennaAntenna VV--AntennaAntenna WaveguideWaveguide



SimulationSimulation has has nevernever beenbeen so so easyeasy!!
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