AbstractID: 9105 Title: How many plans are required to represent Pareto surfaces in
multi-objective IMRT planning?

Purpose:

To demonstratéhat the numberof IMRT plansneadedto fully representhe
tradeoff spacan multi-objectiveoptimization is smal (<50).

Method and Materials:

For clinical IMRT caseswe computea datalaseof Paetooptimalplars
usingestablshedmetods. A treatmentplanis Paretocoptimalif theredoes
not existamotherplan whichis betterin atleas oneobjectiveandatleastas
goodin evel objective. We anal/ze Paretooptimal plan datalases by three
methods. Thefirst method examinesthe points asthey are added
sequetially, andfor eachnewly addedpoint we detemine how “new” that
point is (i.e. how far thatpointis from the convexhull of the previoudy
generded points). Principalcomponat analysis(PCA) onthesd of
beamletsolutionsis usedto understandhe shapeof the Pareéo surfecein
beamletspace Correlationsbetweerobjectivesarefound by computing
Spearmarcorreldion coeficientson eachpair of objectives.

Results:

We computePareo sufacesfrom 3 to 10 dimensonsfor panceas,prostde,
and braincases.Forall caseswe find tha afterabaut 40 plans,
subsequentlygenerateglansarevery closeto wha can beachievedby
averagging the previousplans. Therefore allowing for averagng of plans,
whichis paossible if the planshavenot beenseqiencedyet, the enire Paeto
surfacecanbe well approximaedby asmdl numler of plans.

Conclusion:

Sincethe shape of thefeasibk setis relativdy simple, asdemonrstratedoy
PCA, thePareb sufaceis simpleto desaibe, regadlessof the numberor
typesof objectivesused. Once plansthatspanthis spaceareconputed
furtherplansdo not addto the diversity of soluionsavalable. Basedonthe
analyseswe offer a simplified strategyfor finding a small se of spanning
Paretooptimal plans.



