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Purpose: Thepurposeof this work wasto evaluateexit detectordata for patientstreatedwith helical tomotherapy.A noveltechnique
wasdevelopedfor automatically evaluatingexit dosimetryusing autoassociative non-parametricmodeling,which hastheabilit y to
learncomplexdetector data relationships.

Method and Materials: Thetomotherapydetectorarraycollectsand storesexit dosimetry dataduringtreatmentdelivery in the form
of sinograms, which contain a record of the radiation that exits the MLC and passesthrough the patient during eachtreatment.
Autoassociative Kernel Modeling (AKM) is a non-parametrictechnique that makesparameterestimatesby calculatinga weighted
averageof a set of historicaldatacalledmemory vectors.Thememoryvectors arecontainedin whatis calleda memorymatrix, which
are used to makepredictions. Errors betweenpredictedandtest values werecalculatedusingthe sumof squarederrors, which were
used to identify faulty projections within each sinogram.

Results: A total of 121 delivery sequences were evaluated from 5 patients(4 Prostatesand 1 Head & Neck). Major errors were
detectedin at leastone fraction over the courseof treatmentfor each patient in the study. Other detected errors, while smallerin
magnitude,couldstill bean indicationof machinefaults. Readingsfrom the ionizationchamberslocatedin theheadof theaccelerator
canhelp classifythetypeof error, whethertheyaremajor anatomical misalignments, MLC positionalerrors, or machineoutput errors.

Conclusions: The key to the model is determining at what cutoff thresholdto set so that all significant errors are detected while
keeping reducingthenumberof falsealarms. Theresults showthat themodelhastheability to detecterrorsin theexit dosimetrydata.
Theyalsosuggestthat AKM modeling canbea usefultool in monitoring thereliability of radiationdelivery.


