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2019 Varian Plan Challenge: Man vs Machine

Goals

ÅIdentify and recognize top Eclipse planners

ÅIncrease awareness of and increase utilization of RapidPlan

ÅCreate a very high quality and finely tuned RapidPlan model 

for the community

ϭнлмфΦ ±!wL!b a95L/![ {¸{¢9a{Σ Lb/Φ CƻǊ ƛƳƳŜŘƛŀǘŜ ǊŜŎƛǇƛŜƴǘΩǎ ǳǎŜ ƻƴƭȅ



How to crowd source a RapidPlan model
Å Create a score card from superset dose constraints from popular 

protocol

Å Collect CT, structure, plan and dose from users who attempt to get the 

highest score possible for their patient

Å Use submitted cases to create RapidPlan model(s) and tune 

automatically generated optimization objectives for max score
Å Optional: use RapidPlan created plans as training set cases for final 

model

Å Replan all submitted cases using final RapidPlan and a defined beam 
geometry (4arc Halcyon or TrueBeam)

Å Userôs plan that outscores the RapidPlan model by the largest margin 
wins

Å Explain results and where to download final model
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The Protocol: RTOG1010 (esophagus)
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Scorecard: RTOG1010 superset to 50.4Gy
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Scorecard: closer look

ϭнлмфΦ ±!wL!b a95L/![ {¸{¢9a{Σ Lb/Φ CƻǊ ƛƳƳŜŘƛŀǘŜ ǊŜŎƛǇƛŜƴǘΩǎ ǳǎŜ ƻƴƭȅ



Scorecard: Many Nonlinear Score Functions 1
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Scorecard: Many Nonlinear Score Functions 2
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Scorecard: Many Nonlinear Score Functions 3
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Scorecard: Many Nonlinear Score Functions 4
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Scorecard: Many Nonlinear Score Functions 5
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What is RapidPlan?

A method for estimating DVHs 
which utilizes Machine Learning

· Based on patient geometry

· Previous knowledge 
contained in a set of existing 
patient cases

Optimization objectives that are a
good starting point for the 
optimization

· Based on the estimated DVH 
and plan prescription
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DVH Prediction and Optimization Objectives

DVH prediction is straightforward

ÅIf you have consistently planned, high quality cases: simply eliminate 

outliers.

ÅHowever, with very careful tuning of the auto-created 
optimization objectives, RapidPlan can create really high 

quality plansðdirectly.

ÅOne method (used here) to tune auto-created 
optimization objectives: the Scorecard

The priorities for auto-created Optimization Objectives are not

ÅMost people create a ñgood guessò set of auto-created optimization 

objectives when they package a RapidPlan model for ña good starting 

pointò.
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Recursive Model creation also improves quality

ÅAfter creating the initial RapidPlan model 

and guessing at an initial set of auto-

created optimizations objectives, 

priorities will be modified and the process 

will iterate.

ÅThe single highest scoring plan from 

each patient created by one of the initial 

RapidPlan models, while tuning priorities, 

can be used as the training set for a final 

RapidPlan model.

ÅThe result is a next generation RapidPlan 

model created from plans created by an 

initial RapidPlan model.
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RapidPlan 
Optimization 
Example
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Example: Esophagus clinical IMRT(45Gy)
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Example: Esophagus manual VMAT 4arc
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Example: Esophagus InitalRP1.0 VMAT 4arc
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Example: Esophagus InitalRP1.0a VMAT 4arc
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Example: Esophagus Score Cards

122.83 (manual) 133.66 (RPinital1.0) мопΦсп όwtƛƴƛǘŀƭмΦлŀύ             ώΧϐ
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Score spreadsheet: Training set for FinalRP
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Score spreadsheet: Final Result
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The winner and honorable mentions

Frank Simac (21st century Oncology)

ÅBeat the Final RapidPlan model by 11.34

points!

Honorable mentions:

ÅNathan Wu (3.04 points)

ÅJustin Hayes (1.04 points)

ÅThomas Costantino (.47 points)

Submitted noncoplanar plans (against the rules):

ÅShaomin Zhang (3.41 points)

ÅKirby DeLozier (2.13 points)
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RapidPlan vs winning plan (Dose)
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RapidPlan vs winning plan (Score)
121.41 132.49
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