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Purpose: In currentultrasoundelastography,only theaxial componentof thedisplacementvectoris estimatedand usedto produce
strainimages.Previously we had proposeda methodto estimateboth theaxial andlateralcomponentsof a displacementvectorusing
radiofrequencyechosignal dataacquiredalongmultiple angularinsonificationdirectionsof theultrasoundbeam.In this study,we
presenterror propagation throughtheleastsquare fitt ing processfor optimizationof theangularincrementand maximum beam
steeredangle. Method and Materials: Ultrasoundsimulationsareperformedto corroboratetheoreticalpredictions of theoptimal
valuesfor themaximumbeam angleandangular increment. Beamsteeringcharacteristicsof thelineararraywere simulatedby
selecting appropriatetimedelaysfor each elementwhich determinesthefocalpoint andsteeringanglefor thebeam. A uniformly
elastic phantomwassimulatedby modeling a randomdistribution of 50µm polystyrene beadswith anaverageconcentration of
9.7/mm3 in a medium(to simulateRayleighscattering).After computing RF signalsfor eachinsonification angle,thephantom was
deformedby a uniaxialcompression(1% of thephantomheight). Thedisplacementof eachscatterer in thephantomwascalculated
usingthe Finite ElementAnalysis (FEA) softwareANSYS. Thenewscattererpositionswere usedfor calculatingthepost
compression echo signalsat eachinsonification angle.Results: Thetheoreticalprediction matches well with numerical simulations.
For typical systemparameters, the optimalmaximum beamangle is around10-degfor axial strain estimation,andaround15-degfor
lateralstrainestimation.Theoptimal angularincrementis around4~6 deg,which indicatesthatonly 5~7beamanglesare requiredfor
this strain tensorestimation technique.Conclusion: Thetheorypresentedin this studyis usefulfor choosingoptimal parametersfor
the angulardata acquisition processfor strain tensorestimation.


