AbstractlD:9246Title: Automaic Detectionof Delivery Errors Using Autoassaiative
Kernel Modeling

Purpose: Thepumposeof this work wasto evaluateexit detectordata for paientstreaedwith helical tomotherapyA noveltechnique
wasdeelopedfor autonatically evduatingexit dosimetryusing aubassocgtive nortparametrianodeling, which hastheability to
learncomplexdetector datarelaionships.

Method and Materials: Thetomotheapy detectorarraycollectsard staresexit dosimetry dataduringtreatmentelively in the form
of sinograms which contan a recad of the radation that exits the MLC and passeghrough the patientduring eachtreatment.
Autoas®ciative Kernel Modeling (AKM) is a nonparametrictechnigue that makesparameterestmatesby calculatinga weighted
averageof a se of historicaldatacdled menory vectors. Thememoryvectas arecontainedn whatis calleda memorymatix, which
are used to makepredctions Errors betweenpredictedandtes values were calculatedusingthe sumof squarederrors, which were
usa to identify faulty projectiors within each sinogram.

Results A total of 121 ddivery seqierces were evabatd from 5 patients(4 Prostatesand 1 Head & NecR. Major errors were
detectedin at leastone fraction over the courseof treatmentfor each patientin the study. Other detected errors, while smallerin
magntude, couldstill bean indication of machne faults. Readngs from the ionizationchamberdocatedin the headof the acceleator
canhdp classifythetype of error, whethertheyaremajor anatonical misalignments, MLC positionalerrors, or machineoutput errors.

Conclusions The key to the mockl is deternining at what cutoff thresholdto setso that all significant errors are deteced while
keeping reducingthe numberof falsealarnms. Theresuls showthat the modelhastheability to detecterrorsin theexit dosimetrydata.
Theyalsosuggestha AKM modelng canbea usefultod in monitoring thereliability of radiationdelivery.



