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Purpose: To developa computational algorithm basedon anartificial neuralnetwork (ANN) thatallowstreatmentverification using
anEPID in cine modefor hypofractionatedlung radiotherapy.

Method and Materials: We developeda novelANN basedtechniqueusing cine EPID images to verify thatthetargetwas within the
beamaperturewhen thebeamwas on. Thefirst step of usingtheANN involved trainingfrom a trainingdataset. We simulated training
images, i.e.,cine EPID imageswith differenttumorlocations, by shifting DRRs relativeto thebeamaperture. With a pre-defined
threshold %p , we associated category1 to thetraining imageif morethan %p of thetumor projectionin thebeameyeview was

within the apertureandcategory-1 otherwise.Thetrainednetworkcouldthereforeanalyzethecine EPID imagesobtainedduring the
treatment andclassify theminto thecorresponding category1 or -1.

Results:Two patients, each treatedwith 5 fractions, wereincludedin our feasibility study.A radiation oncologistreadthecine EPID
images andclassified theminto category1 or -1; this servedasour groundtruth.TheANN wasappliedto thetraining imagesto build
theneuralnetwork. We set % 95%p = for this study.For eachtreatmentfield, oneneuralnetwork needsto bebuilt. Averaging over

bothpatientsandall fields, thetrainednetwork successfullyclassified97.5% of thecine EPID imagesoverall.

Conclusion: TheproposedANN basedtechniquecansuccessfullyanalyzecine EPID imagesto verify whether or not thetumoris
within thebeamaperture, andit cando sowith high accuracy.This techniqueprovidesanimportantclinical safeguard—wheneverthe
tumor movesout of theirradiationfield, thetreatmentbeamcanbeinterrupted, sothatradiation won’t beunnecessarilydeliveredto
normal tissues.


