AbstractlD:6976Title: Real-Time Lung TumorMotion PredictionUsingNeural
Network BasedMiodds Constucted from UnsortedCine CT Images

Purpose To develg neurd networkbasel modelsfor predictingregiratoryinduced
tumormotionfrom gating signds andunsorteccineCT images Theability of the
modelsto predct targetmotion given reattime surrogatenarke motionwasverified
using adynamicphantomwith atargetmovingaccordirg to motion profilesderived
from patientrespiratoy data.

Methods & Materials: Tumormotion profiles werederivedusng patientdataand
importedinto CIRS Dynamic Thorax Phantom Thephantomwas imagedwith a4-
dice CT scannelin cinemode. Surrogatemarkermotionfrom the phantomexteria
wasrecadedsimultaneasly usingVarian’s RPM system Neuta networks were
constructedo modelrelationships betweentarget presenceor absencet eachslice
locaion andexternd marker motion. Thecombinedneworksfor eachof theslice
locationswereusedto predicttarget motion. To verify theability of themodelsto
infer targetpostion from surrogae signal, additional scanswereperformed. Models
wereusedto predicttarge motionfrom externa markersignalsandcomparedo the
motion paternsimportedinto the phantom

Results Five preliminay experimentswereperformed with motionpatterngrom
different patients Themodelsperformedwell for two cases predictingmotionwith
averageerrois ontheorder of imageresolution 1.26 mmand1.39mm rootmean
squarederrors (RMSEs). For motionpattenswith largepeakto-pe& displacenents
or highly irregularfrequendges/ amplitudes, the predictionswerelessaccurate
Concludon: A neurad networkbasednethodhasbeendevdoped for modeling
internaltargetmotionusingexternal surrogatesignalsandunsortedcine CT images
Preliminaryresultsindicatetha theapproachmaybe usefulfor somecases
Adaptivenetworksutilizing real-time imageinformationduringthe prediction
proces may beusedto improve predidion accuracyfor high frequency amplitude
motion paterns.
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