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Purpose:Theconventional application of FuzzyInferenceSystem (FIS) on parameter
optimization of IMRT treatment planning requires thattheFIS model(membership
function,inferencerules)to bepredeterminedin anintuitive waybased on prior planner’s
knowledge.This study is aimed to develop anautomatedupdateschemeusingan
Adaptive Neuro-Fuzzy Inference System(ANFIS).

Method and Materials: An ANFIS is a techniquedevelopedfor modelli ng a special
typeof FIS originally introducedby Sugeno[1]. TheSugeno-typeFIS has similar
structureastheconventionalMamdani-typeFIS,andcanupdateitself based on the
observation data.Without theprior planner’sknowledge,a Sugeno-type FIS canadjust
itself to adaptsupervisingsignal,i.e. trainingdata.It is a great leapoverconventional
Mamdani-typeFIS.For experimental purpose,onesetof trainingand testingdatawere
obtainedfrom theobservationsof theinput-outputresponses of a Mamdani-typeFIS
previously constructed by human knowledge.Then,themodelof Sugeno-typeFIS was
iteratively adjustedby a gradient-descentalgorithm.As learning procedure was
completed,it wasexamined by thetesting dataandtheerrorbetweentheoutputsof
Sugeno-typeandMamdani-typeFIS wasevaluated.

Results: With thesametrainingdata setandtestingdataset for bothsystems,the
discrepancybetweentheoutputsof Sugeno-typeFIS and Mamdani-typeFIS is within 2%
andvaries by 3%.

Conclusion: With adequatetraining dataandtrainingepoch,theSugeno-typeFIS can
effectively approximatethefunctionof Mamdami-typeFIS.Theresultindicates thatit is
possibleto build a self-learning AI systemfor parameter optimizationof IMRT treatment
planning.
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