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Purpose: Travettimetomography playsa cental role in our currentring transducearay (Computeized Ultrasound Risk Evaluation
-- CURE)studyof paientswith suspeious breastmasses. To properly calibrateanalgoithm usedfor bentray tomographicinversion
of clinical ultrasounddag, the following isstes needto be addresed: balancingthe data contributon and an a priori model,
determiningthe stoppng criteria for the iteraion of the inversion, and estimating the resolvingpower of the tomogiaphy algorithm,
thatis, decerminingthereliahility of theinverson.

Method and Materials: In this study, quantitatve assessmentsf the aboveissuesare madebasedon syntheic modds. The
simuated ultrasont data are generéed using a high-order finite-difference time-domain acoustiewave equaton to model wave
propagaion throughdifferert numertal breastphanbms. The breastmodelsare obtainedby digitizing the reconstructedmagesof
paient data and phantomdatascannedby the CURE device. Checkerboardand perturbationtestsare also performedto provide a
guartitative estmateof the resolvingpower of the bentray tomographyalgorithm. Guided by the syntheticstudy, the tomogaphy
algorithm with optimum parameterss applied to in-vivo paient dataacqured usingCURE for breas cancerdetectionanddiagnosis.

Results: Our series of synthetic simuations show that an optimum tradeoff parametercan be choseneffectively using L-Curve
analysis. In addtion, the stopphg criteria canbe chosenbasedon convergenceatesof theiteration. Checkeboardandperturbation
testssd a quantitaive upperlimit of the resolvirg powerof the bent-ray tomographyfor ultrasounddataacquiredwith aring array.

Conclusion: Calibrationof the bert-ray tomograply algorithm providesa high degreeof confidencein tomographidnversionresuls,
andhdpsin obtaning optimal tomographt imagesrom in-vivo ultrasouncbreasidata.



