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Pr. Yuri Cossich Lavinas (former species awardee - 2020)
Site web: https://yurilavinas.github.io/

Research profile: https://www.researchgate.net/profile/Yuri-Lavinas

Current Position

2024 — Associate Professor

Yuri Cossich Lavinas got my PhD degree from the University of Tsukuba, Japan. | .
He’s from Brazil, where he did his undergraduate course, at the University of Brasilia. HIS research
interests are related to Computational Intelligence, such as Evolutionary Computation and Artificial Life,
with a greater focus on multi-objective optimization, fitness landscape and Genetic Programming. Overall,
he’s interested in programs that can adapt themselves, in applications of Evolutionary Computation (black
box optimization, multi-agent systems, games), as well as more speculative use of these Computational
Intelligence for Artificial Life (such as the evolution of virtual creatures and the worlds where the live).

Pr. Sylvain Cussat-Blanc
Site web: http://www.irit.fr/~Sylvain.Cussat-Blanc
Research profile: https://www.researchgate.net/profile/Sylvain_Cussat-Blanc

Current Positions

2024 — 2029 Junior Fundamental Chair at the Institut Universitaire de France
Genetic programming for biomedical image analysis

2022 - University Professor

Sylvain Cussat-Blanc defended his thesis in 2009 at Toulouse Capitole
University, where he developed evo-devo algorithms for growing virtual organisms optimized by genetic
algorithms. As a post-doc at Brandeis University, he applied these concepts to modular robotics. Lecturer
in 2012 and University Professor in 2022, he collaborates with biologists and physicians to apply
evolutionary algorithms to biomedical data, notably via genetic programming for biomedical image
analysis, offering results comparable to neural networks while being more interpretable and less data-
intensive to learn.



REVA-ALife Team

The REVA-ALife team, based at the Institut de Recherche en Informatique de Toulouse (IRIT) and
affiliated with Université Toulouse 1 Capitole (UT1), conducts research in bio-inspired artificial intelligence
and artificial life. The group focuses on computational models inspired by living systems, aiming to
replicate properties such as adaptability, self-organization, and resource efficiency.

A key area of expertise is genetic programming, with a strong emphasis on Cartesian Genetic
Programming (CGP), used to develop innovative and robust solutions in evolutionary computation and
complex adaptive systems.

Situated in Toulouse, a major academic and technological hub in France, the team benefits from a
stimulating interdisciplinary environment. The close connection between IRIT, UT1, and the broader
Toulouse ecosystem—including sectors such as aerospace, Al, and robotics—makes it an exciting and
fertile ground for cutting-edge research and collaboration.



Performance and decomposibility of Cartesian Genetic Programming

Methods like evolutionary computation offer a unique opportunity: they can incorporate multi-
objective optimization strategies that balance performance with structural clarity. By quantifying and
promoting decomposability, the search process can be steered towards the generation of models that are
both accurate and interpretable.

Genetic programming naturally supports decision-level decomposability by constructing models
through function composition. The structure of the evolved program directly represents the flow of data
and decisions, making the logical decomposition explicit. This contrasts with neural networks, where
decision boundaries emerge implicitly from the complex interaction of many parameters rather than from
a clear, modular structure. An example of function-level decomposability in biomedical software comes
from our work on CGP to generate interpretable image segmentation pipelines [1]. By incorporating
decomposability as both a design principle and an optimization objective, we can create models that not
only match the accuracy of black-box approaches but offer the additional benefits of transparency,
auditability, and alignment with clinical practice.

Chen and Li [2] propose a formal framework that introduces two new analytical tools:
decomposability analysis and complexity analysis, integrated into a two-phase decomposition method.
These quantitative measures would serve multiple purposes—they could guide the development of more
interpretable models through multi-objective optimization, enable systematic comparison across different
architectural approaches, and provide regulatory frameworks with concrete criteria for assessing model
transparency. Under such a metric, models that achieve comparable performance using fewer or simpler
functions, or more modular subgraphs, would score higher. This would make it possible to evolve models
that are accurate and deliberately structured for human understanding.

The aim of this project is to investigate and compare various multi-objective optimization
strategies [3] that optimize for both model performance and decomposability. By systematically exploring
how different approaches balance these objectives, we seek to understand which techniques most
effectively produce models that are not only accurate but also structurally transparent. The ultimate goal
is to identify optimization strategies that promote interpretable architectures without sacrificing predictive
power, enabling the creation of models that are better suited for domains where transparency,
accountability, and human trust are essential.
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