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Purpose: Theconventionhapplication of FuzzylnferenceSydem (FIS) on parameter
optimization of IMRT treatmat plannirg requires thatthe FIS model(membeship
function,inferencerules)to be predeterminedn anintuitive way basel on prior planneis
knowledge. This study is amed to devdop anautomatedipdateschemeusingan
Adaptive NeurcFuzzy Inference System(ANFIS).

Method and Materials: An ANFIS is atechniquedevelopedor moddli ng a special
typeof FIS originally introducedby Sugeno[1]. The SugenotypeFIS has similar
structureasthe conventionalMamdani-type FIS, andcanupdateitself basel onthe
observaton data.Withoutthe prior planner’'sknowledge a Sugenetype FIS canadjust
itsdf to adaptsupervisingsignal,i.e. trainingdata.lt is a greatleapoverconventional
Mamdani-type FIS. For expearimentd purposepnesetof trainingand testingdatawere
obtainedfrom the obsenationsof theinputoutputresponsgof a Mamdanitype FIS
previoudy constructd by human knowledge Then,the modelof Sugenetype FIS was
iteratively adjustedby a gradientdescentalgorithm. As learning procedue was
completedjt wasexanined by thetesting dataandthe errorbetweerthe outputsof
Sugenetype andMamdanitype FIS wasevduated.

Resuls: With the sametrainingdaa setandtestingdataset for bothsygems,the
discrepancyetweenthe outputsof Sugenetype FIS and Mamdanitype FIS is within 2%
andvaries by 3%.

Conclusion: With adequatéraining dataandtrainingepoch the Sugenetype FIS can
effectively approximatehe functionof Mamdamitype FIS. Theresultindicates thatit is
possibleto build aself-leaming Al systemfor paramete optimizationof IMRT treatment
planning.

Acknowledgerent: this project is patially supportedy Varian Regard Grant

[1] Jyh-Shing RogerJang,"ANFIS: Adgptive-Network-basedruzzylInferenceSystems,
IEEE Trans.on Systens, ManandCyberneticsMay 1993.



