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Purpose: The purposeof this work was to developa novel technique for automaticallyevaluatingexit dosimetryon tomotherapy
systemsusingauto-associative modelingthat is robustand hasthe capability to learn complexdetectordatarelationships,evenwith
detectordatawith a low temporal resolution and beamattenuation from thepatient.

Method and Materia ls: Delivery sequencesfrom 3 patientswere usedin this study. Each delivery sequencewas modified by
reducing theopening time for randomindividual MLC leavesby randomamounts. Theerroranderror-freetreatmentsweredelivered
with dif ferent phantomsin the path of the beam. Multiple auto-associativekernel regression(AAKR) modelswere developedand
tested by the investigatorsusing combinations of the sinogramdata sets. AAKR is a non-parametricmodel that is usedto predict
correct values when supplied a group of sensorvaluesthat is corrupted. Models were testedusing the data containingerrors.
However, modelswereneverdevelopedwith data which hadthe sameobject in thepathof thebeamasthedataset it wastesting. This
allowedthetestingof themodel’s error detectioncapabilit iesin thepresenceof attenuation.

Results: The resultsshow that themodelcorrectly distinguishedthe MLC positionalerror from changes in attenuation. The model
identified errorsin compresseddetectordatathat had beensummed over 94 frames. Generally, errors greater than 7 milliseconds
were visually discernable. Somesmaller errors could be detected, but it dependedon the position of the erroneousleaf in the
projection and theactualprojection shape.

Conclusion: The results presentedsuggest that AAKR modeling could be usedto monitor andeventuallyimprovethe reliability of
radiation delivery. This method hasthe potential to play a noteworthyrole in determiningandpossibly correcting for the typesof
machine-relatederrors thatoccur during actualpatienttreatments.


