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Previous Work.

In my Ph.D. | worked with generative hyper-heuristics focused to generate bin-packing heuristics using
Grammatical Evolution as the hyper-heuristic core. | studied the impact to change the search engine of
the Grammatical Evolution with the hyper-parameters optimized and the conclusions were published in
the Journal "Mathematical Problems in Engineering". With this work, it started to use Grammatical
Evolution as Hyper-Heuristics and before it the Genetic Programming was used but was necessary to
control the introns and this problem was handled with the mapping process.

This work led me to collaborate interdisciplinary with robotics, chemistry, and the Grammatical Evolution
fields.

In the robotics field, a Spiking Central Pattern was designed using generative hyper-heuristics with a
Christiansen Grammar, with this grammar included the problem's semantics.

Grammatical Evolution has been one of my research fields, and due to the importance of generative
hyper-heuristics, | have been working to contribute to improving it. Most of my current papers are based
to improve the mapping process, I'm writing a paper with the results to change the optimization problem
into the Grammatical Evolution, and It has really been used in other fields like pattern recognition and
chemistry.

The last work using Grammatical Evolution originally wanted to generate a hyper-heuristic to the design
of SARS-CoV-2 main protease inhibitors, but the computer time used allowed only to work with the
original SARS-CoV-2 main protease instead of the SARS-CoV2 variants.

In these investigations was not used a multiobjective metaheuristic, however, sometimes it was a
preliminary multiobjective function handled by a weighted sum of the many objectives. With the work of

Grammatical Evolutions is possible to change it by a multiobjective metaheuristic like NSGA-Il or a MOED.

Research Interests.

My research interests are:

- Evolutive algorithms.
Numerical Optimization.
Bilevel Optimization.
Generative Hyper-Heuristics.

Parallel implementations of Heuristics, Metaheuristics, and Hyper-Heuristics.

NN N 2R N A

Solving multidisciplinary problems using Al and HPC.



Future vision on the field.

The hyper-heuristics concept can be applied to many kinds of problems, and it's very interesting to
generate a way to solve them. Traditionally hyper-heuristics can be used to generate a heuristic but it is
also possible to generate Artificial Neural Networks, Central Pattern Generators, Protease Inhibitors,
Chemical molecules, et al.

The multiobjective can be used together with a generative hyper-heuristic to define several objectives to
comply with the hyper-heuristic process and that allows to have heuristics or solutions more suitable to
the problem.

Grammatical Evolution can be applied with a multiobjective approach as an engine search to use in the
generative hyper-heuristics. The context is very important and sometimes it can be included using
grammar that incorporates some elements like semantics.

Due to the computational cost to compute generative hyper-heuristics is necessary to prepare computer

programs to use multicore paradigms or to use high-performance computing.
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