AbstactiD: 8695Title: ImprovedLesion Conspicuityin DuatEnergylmagingof the Chest:From
NEQto ObservelPeformance

Purpose: To derive Fouiier metics of imaging perfomance(e.g, NEQ) in dualenergy (DE) imaging of the chestthat
agreewith human observemperformanceandto enploy the resultingtheoreti@ framewak to systemoptimization with
respetto lung nodule conspiaiity.

M ethod and Materials: The NEQ wascomputedusingcascadedystemsaralysisextendedo DE imagng andconbined
with a Fourier descrption of imaging task to yield an estimateof observerSNR (i.e., detectaility index and Ay).
Theareticalresuts werecomparedio humanobsener perfformarce assesseth multiple alternativeforcedchoice (MAFC)
testsaaoss a broad rangeof imaging conditions. The modeled obserer SNR was usel as an objective function for
optimizing DE aaqquisition techniquesand decompaition algoiithms. A method for optimizing system performancefor
multiple imaging taks wasalsoinvestigated.

Results: Theoretcal calculationsof the DE NEQ agreedwell with measiremens, andthe tak-baseddetectabilityindex
wasfound to provide a strongpredictor of humanobsewer peformarce. Resultsidentified [60/150] kVp asthe optimal
energypair, with a weakdependencen high kVp. Optimizationof the DE decompaition algorithmsyielded significant
improvementsn lesion conspicuity— e.g, improving detectionfrom barelyvisible (Az <0.7) to highly conspicuougA;
~1) atfixed doseto the patient. Optimal doseallocation(the fraction of total dosedeliveredin the low-erergyimage)was
foundto range significantly — from 0.22to 0.76— deperding on the choiceof decompsitionalgorithmand imagingtask.

Conclusions: A theoetical model of DE imaging performancewas delived and validated in compaison to human
observersTheresultingframework providesa valuableguideto systemoptimization over a wide rangeof acquisition and
decompositiorcondtions, yielding significantimprovemern in lung nodde conspicuity



