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Purpose: Travel-timetomography playsa central role in our currentring transducerarray (ComputerizedUltrasound Risk Evaluation
-- CURE)studyof patientswith suspicious breastmasses. To properly calibrateanalgorithm usedfor bent-ray tomographicinversion
of clinical ultrasounddata, the following issues need to be addressed: balancing the data contribution and an a priori model,
determiningthe stopping criteria for the iteration of the inversion, andestimating the resolvingpowerof the tomography algorithm,
that is, determiningthereliabil ity of theinversion.

Method and Materia ls: In this study, quantitative assessmentsof the aboveissuesare madebasedon synthetic models. The
simulated ultrasonic data are generated using a high-order finite-difference time-domain acoustic-wave equation to model wave
propagation throughdifferent numerical breastphantoms. The breastmodelsareobtainedby digitizing the reconstructedimagesof
patient data andphantomdatascannedby the CURE device. Checkerboardandperturbationtestsarealsoperformedto provide a
quantitative estimateof the resolvingpower of the bent-ray tomographyalgorithm. Guidedby the syntheticstudy,the tomography
algorithm with optimum parametersis applied to in-vivo patient dataacquired usingCUREfor breast cancerdetectionanddiagnosis.

Results: Our series of synthetic simulations show that an optimum trade-off parametercan be choseneffectively using L-Curve
analysis. In addition, thestopping criteria canbechosenbasedon convergenceratesof theiteration. Checkerboardandperturbation
testsset a quantitative upperlimit of the resolving powerof thebent-ray tomographyfor ultrasounddataacquiredwith a ring array.

Conclusion: Calibrationof thebent-ray tomography algorithm providesa high degreeof confidencein tomographicinversionresults,
andhelps in obtaining optimal tomographic imagesfrom in-vivo ultrasoundbreastdata.


