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Purpose: In currentultrasoundelagography,only the axial componenbf thedisplacementectoris esimatedand usedto produce
strainimages Prevousl we had proposeda methodto egimate both the axial andlateralcomponent®f a displa@mentvectorusing
radiofrequencyechosignd dataacqured alongmultipl e angularinsonficationdirecionsof theultrasoundoeam.in this study,we
presenterror propagaton throughtheleastsquae fitting procesdor optimizationof theangularincrementand maximum beam
steeredangle. Method and Materials: Ultraoundsimulationsareperformedto corroboratetheoreticapredictiors of theoptimal
valuesfor the maximumbean angleandangubrincrenent Beamsteeringcharacteristicef thelinearamray were smulated by
selectirg appropriateime delaysfor each elenentwhich determnesthefocal pointandsteeringanglefor thebean. A uniformly
elastt phantomwassimuated by modeling a randomdistribuion of 50 um polystyrere beadswith anaverage concentation of
9.7/mn? in amedium(to simulate Raylkeigh scatering). After computing RF signalsfor eachinsonification angle thephanbmwas
deformedby a uniaxialconpresion (1% of thephantomheight). The displacemenbf eachscaterer in the phantomwascalculated
usingthe Finite ElementAnalysis (FEA) softwareANSYS. The newscattererpositionswere usedfor calculatingthe post
compiesson echo signalsat eachinsorification angle.Results: Thetheoreticapredicton matche well with numerical simulations.
For typical sysem parameters the optimalmaximum beamangk is around10-degfor axial strain esimation,andaround15-degfor
lateralstrainestimation. The optimal angularincrements around4~6 deg,which indicatesthatonly 5~7 beamanglesare recuired for
this stran tensorestimaton technique. Conclusion Thetheorypresentedh this studyis usefulfor choosingoptimal parametergor
the angular data acquisiton processfor stran tensoregimation.



