AbstractID:8601Title: Grid-Computingfor Optimization of CAD

Purpose:Pilot studyto utilize largescle parallelgrid compuing to harnessthe
natiorwide clusterinfrastrudurefor optimizationof medicalimageanalsis paraméeers.
Methods: A previouslydevelopal CAD schemefor masdesionsin mammographyas
ported ontothe grid computingenvironmentby wrappingthe algorithm codewith the
virtual datalanguaggVDL). The CAD schemewvasthenconfiguredinto a parallelizable
workflow by the grid-software. Theworkflows were executedusingtwo testclusters(in
SantaMonica,CA andChicago,IL) consistingof over220duatCPUnodescombined.
Usingthe grid-environmenworkflow, parameteswegswereconduded for lesion
segmentatin settingsbasel on radial-gradientindex (RGI) methods.Specificaly, the
Gausianwidth (GW) usedin initially filtering lesionimagesfor segnentaion wasvaried
by increnmentsof 1 mmfrom1to 60 mm. Foreah GW swe@ theentire850biopsy
proven masdesiondatalase(411benign, 439 malignant)wasanalyed. In each, 29
differentmahematichdesciiptor feaureswerecalculatedfollowed by featuresekedion
andmerging with linear disciiminateanalysis. Diagnosticpeformancewasestimaté by
ROC analysisby calculatingAUC (from PROPROCYalues basedon bothindividual
featuresalone,andmerged. For merged classifiers AUC valueswere foundusng round-
robin caseby-caserenovd and replacement.

Resuls: Computaton jobsrequiring over30 CPUhourson a single lab computemvere
completedn approximatef 35 minutesin this preliminary study Merged AUC values
increagedfrom 0.50(std.er.=0.018)at GW of Immwith, to 0.81(std.err.=0.015at
10mmGW, with relaive plateausacrossherest of the parametespae to 60mm.
Conclusion: Theparaneterspae sweepn GW identified trendsin individual feaure
pefformanceaswell as mergedresults. Large scale,computationallyintensve image
analsiscan becarried out in atimely fashion,feasble for expeditedexperimental
discovery aswell asfor morethorough future statisticalanalysis.



