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Purpose: This work usesAtrtificial Neural Networks (ANN) to compae measued portal imageswith their correspondingredictedimagesin
orderto determnetheundetying problemscausinganydifferences.

Materials and Methods: In extend beamradiation therapy, a dose may be incorrectlyadministeredto the patientdueto patientsetup errors

and/or treatmet delivery errors In this work we focuson incorrect dosagedue solely to geometrt patientsetup errors, congsting of in-plane
rotation, out-of-planerotation,two-dimensionakranshtions,andmagnification. Usingan anthiropomophic pelvic phantomon a Varian Medical
Systemslinearacceleréor with anaS1000EPID, setsof imagesthatemulatetheseerrors wereobtained. The angle (aboutthe z axis) wasvaried
from0°to+ 45°in (2 ° -5 °) increments, andthe transhtiond distancewasvariedfrom 0 mmto = 60 mmin (2 mm— 20 mm) incrementsA

two-layered,badpropagation ANN unit was createdwith 10 neuronsin the hidden layer and5 outputs The differenceimageswereanalyzed
using PCA and were input to the network, which was trainedto classify the image aacording to their error types, and then testedfor its

robustnesand genealization ahility.

Results Preliminary results demongrate that ANN unit is capabé of classifyingclinical differenceimagesthatit hasnot seen before. It was
foundthattheunit performedbestwhenpresentedvith image contining in-planerotationd errors.

Conclusions: A redction in patientset-up errorsis of paramounimportance sincethey canresultin substantialosereducton in the tumour
and increaseadoseto the surrounding normaltisswes. Preliminary resuts demonstratehat the ANN unit is adequatesan automatictool for on-

line verification of paient setup errors. Modificationsto the network archiecure anda lamger training setwill hopefullyimprovethe current
results



