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» Multi-criteria optimization (MCO)
» Pareto optimality
» Concept of the pareto surface
» Pqgretfo surface construction/approximation
» Creating an ideal pareto surface
= Tradeoff objection selection
» |nfeasibility interpretation
= The importance of constraints
» Cost-based function usage after MCO
» Guiding difficult segmentation
» Useful for last minute changes
» Necessary for finding some solutions

» MCO advantages and limitations
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What is Multi-Criteria Optimization (MCO)?

» Generates multiple plans

» Alternative to inverse planning with cost-based functions where a single plan is
modified slowly and iteratively to a final solution

» Tradeoff objectives generate sliders
= Sliders for targets and OARs are used to navigate between plans
= Constraints shape the pareto surface

What is “Pareto Optimal”?

on-parefo optimal solution

Lung Dose

Heart Dose
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The Pareto Surface

» Think of this as a set of feasible solutions that depend on each
other such that the dose distribution to no OAR or target can be
improved without degrading another OAR or target

®» This pareto surface has an infinite number of solutions

femcral heads mean dose (Gy)

PTV max dose (Gy)

rectum mean dose (Gy)
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The Pareto Surface

» MCO approximates the pareto surface

» The planner setfs up paretos using a combination of tradeoff
objectives and constraints

®» For every objective an “anchor plan” is created where the dose
to that OAR is maximally reduced

» A balance plan is generated where all objectives are weighted
equally

» Finally, extra plans are generated to better approximate the
pareto surface... the number of "auxiliary plans” generated is
planner directed.
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