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Part IV: Early Stopping for
Non-Monotone Objective Functions
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We propose an early stopping method that ...
▶ only looks at the objective function.
▶ requires no problem specific knowledge.
▶ is applicable to multiple problems.





Hyperparameter optimization

▶ irace by López-Ibáñez et al. (2016).
▶ Hyperband by Li et al. (2017).
▶ The sequential halving algorithm by Hutter et al. (2019).
▶ Performance envelopes by de Souza et al. (2022).



Stop evaluating candidate θ at time step t if

t > tgrace ,

and

f [t](θ) < f [t − tgrace ](θbest).
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Stop evaluating candidate θ at time step t if

t > tgrace ,

and

max{f [t](θ), f [t−tgrace ](θ)} < min{f [t](θbest), f [t−tgrace ](θbest)}.



Experimentation

We showed that it works on:
▶ NIPES in the ARE framework by Le Goff et al. (2020)
▶ Super Mario by Verma (2020)
▶ Classic control by OpenAI
▶ MujoCo by OpenAI
▶ gym_rem2D by Veenstra and Glette (2020)



gym_rem2D by Veenstra and Glette (2020)
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DANGER!

▶ Reporting objective values in decreasing objective functions.
▶ Parameter tgrace : tgrace = 0.2 · tmax .
▶ Incompatible with Novelty search.



Repo of the code of the paper

https://github.com/EtorArza/ESNOF

https://github.com/EtorArza/ESNOF
https://github.com/EtorArza/ESNOF


Part V: Variable accuracy optimization

Our student Judith is working on this.



Motivating example



Motivating example



Motivating example



How can we adjust N during optimization...

▶ Reduce the total evaluation time
▶ Maximize the solution quality



Applications...

▶ Choose the step size in robotic simulations...
▶ Choose the number of monte carlo samples in optimization

involving fluids...
▶ Choose sample size in symbolic regression...



Repo (work in progress)

https://github.com/EtorArza/VariableModelAccuracy

https://github.com/EtorArza/VariableModelAccuracy
https://github.com/EtorArza/VariableModelAccuracy


Part VI: Nested optimization
algorithms



EvoGym Bhatia et al. (2021)
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RoboGrammar Zhao et al. (2020)
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Microbots Liao et al. (2019)

▷ Clip
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