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Purpose: Ultrasoundimaging with two-dimensional (2D) arrays has garneredbroad interest from scannermanufacturersand
researchers for real time three-dimensional (3D) imaging. Previously we described a frequencydomain B-mode imaging model
applicable for linearandphasedarray transducers.In this study, we extend this modelto incorporate2D array transducers. Method
and Materials: Thepressure field for a 64×64 square arraywith elementdimension of 0.15 mm andcenter-to-centerspacing of 0.2
mm was calculatedby applying the paraxial approximation to solve the 2D Rayleigh integral. We assumea rigid baffle, no
apodization, a 2.5 MHz centerfrequency,anda speedof sound of 1540 m/s. A singletransmitfocusat 30 mm anddynamic receive
focuswith an F-number of 2 was utilized. The 2D arraymodel is compared with the widely usedultrasoundsimulation program
FIELD II, which utilizes an approximate form of the time domain impulse response function. Results: Discrepanciesbetween
waveformscomputedusing our modelandFIELD II arelessthan4%, regardlessof thesteeringangle for distancesgreater than2 cm,
yet computation times are on the order of 1/35 of thoseusing FIELD II. Modern beam-forming techniquessuch as apodization,
dynamicaperture,dynamic receivefocusing and 3D beamsteeringcan also be simulated. The simulatedbeam patternsand point
spreadfunctionimagesallow evaluationof beampropertiesfor specific transducerparameters.Simulationsof B-modeimagesprovide
vivid demonstrationsof theability of 2D arrayswith specific imagingparameters to detect lesionsof a givenbackscattercontrastand
size. Conclusion: The frequencydomainapproachprovidesaneffectiveandfeasibletool to modeltransmittedand pulse-echofields
aswell asB-modeimages for 2D array transducers.


