AbstactiD: 7354Title: Investigationof Fourierbasd, hypotheistestingdetection and
disciimination tasksin dualenergyimaging

Purpose: To relate theoretcal descrptionsof detectabilityindexto imagng performaceasasesedby realobserves for
a variety of detetion and disciimination tasks. Dual-erergy (DE) imaging provided a foundationfor the reseach,
incomporatng avariety of decompositiontechniquesthat significantly affectthe noise-equivalentguanta(NEQ).

Method and Materials: The NEQ was delived using cascadedystemsaralysis extendedto DE imaging with a flat-
panel detector.Threeidealizedtask functions were consideredsphee detecton, shapediscrimination (spherevs. disk),
and texture discriminaton (uniform vs. crenellate disk). Detectabilityindex wasdelived by integrating the task function
over the NEQ. Theseidedized taskswere physically emulatedwith a chestphariom. DE images were acquiredover a
rangeof conditionsandnoisereductiontechnques,ard the pefformarce of real obsrverswasas®esedin rankorderand
dternativeforcedchoice (AFC) tests.The degee to which theoreticaldetectabiliy index correlatedto humanobsener
performancewas investigated.

Results: Decompsitiontechniqueprofourtdly affectedthe NEQ. Theoketical detectabilityindex agreedqualitatively with

humanobserversin DE softtissueimages, noise reducton (e.g ani-correlaied noise reduction) had a minor effect on

spheredetection,but a significanteffect on shapeand texture discrimirationtasks, corsistentwith a factar of ~2 increase
in detectaility. In DE boneonly images,noise reductionimproved the detectaility index for all tasks particularly for

detection of smdl sphees and texture discrimination. The results were consigent with phantomimageswhere, for

example a 1.6 mm spherebecameconspcuous(A,~1.0) uponapplicaion of simge-smoothing onthe high-kVp image.

Conclusions Analysis of DE imaging peiformance provided a useful probe of the complicatedinterplay betveen
frequency-dependent NEQ and variousimagng tasks,evidentin both theortical and real observerstudies. The results
provide initial validaton that theoreticallyderived detectabilityindex representsa mearingful surogate for obsener
performanceand is a useiil objective functionfor sysemoptimization.



