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STATISTICS IN EVOLUTIONARY GENETICS

At the end of the 90s I began the collaboration, still active, with Dr. Mestres of the Department 

of Genetics, Microbiology and Statistics

This collaboration focuses on three lines of research



STATISTICS IN EVOLUTIONARY GENETICS

Drosophila subobscura

Using the model species Drosophila subobscura

to understand different aspects of the origin of the 

colonization of America. A model was developed 

that allowed to quantify the effect of natural 

selection



STATISTICS IN EVOLUTIONARY GENETICS

To quantify the adaptive effect of 

chromosomal inversions of D. 

subobscura with respect to 

climate change



STATISTICS IN EVOLUTIONARY GENETICS

Using the marine crab Liocarcinus depurator, we 

can study whether ocean currents act or not as a 

barrier to gene exchange between populations. 

This is of interest both, to define marine protected 

areas and develop fishing policies



STATISTICS IN EVOLUTIONARY GENETICS

To quantify the adaptive effect of chromosomal inversions of D. subobscura with respect to 

climate change

Drosophila subobscura



STATISTICS IN EVOLUTIONARY GENETICS

It is well known that chromosomal inversions in natural populations of the species Drosophila 

subobscura are adaptations to changes in the environment

Adaptations are features of an organism's design 

that allow it to survive and reproduce. To be useful, 

they must be heritable

An inversion is a chromosome fragment facing the

opposite direction to normal. It does not represent

any problem for the specimens



STATISTICS IN EVOLUTIONARY GENETICS

If the gene combination inside an inversion is adaptive and allows 

it to survive and reproduce better to particular environment 

conditions, it will be favored by natural selection and will increase 

in frequency over generations



STATISTICS IN EVOLUTIONARY GENETICS

CTI index (chromosomal thermal index), that allows to quantify the thermally adaptation. With 

it, we can compared different years or populations

Sampling different populations of Serbia, Madeira, Iran, 

Catalonia and America (North and South), using CTI and 

climatic variables, it can be observed that warm inversions 

are significantly increasing as the temperature  increases and 

cold ones are decreasing

Now we are analyzing a Serbia's sample from 2023

https://www.bg.ac.rs/en/index.php
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STATISTICS IN BIOMEDICINE

This line of research is my own line that I started in 2003

During these years, methodological contributions have been made, generally motivated by a 

biomedical situation



STATISTICS IN BIOMEDICINE

• The development of cluster methods based on the concept of geometric variability

• Make a solution to the problem of typicality for any distance and number of groups



STATISTICS IN BIOMEDICINE

• Construction of an adequate distance for microarray clustering

• Detection of gene expression patterns over time
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• Construction of a depth function to detect the most characteristic units of clusters

• Method to detect differentially expressed genes 



STATISTICS IN BIOMEDICINE

• Fuzzy classification methodology, both supervised and unsupervised
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The method
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The complete method was presented in
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We are working on the program to improve the calculation time, to be able to work with large 

data sets, such as those generated in GWAS studies, that present the high dimensionality 

problem
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This line of research started at 2011, collaboration still active with Dr. Cormand

(Dept. Genetics, Microbiology and Statistics)

To identify genes associated with psychiatric disorders such as ADHD, autism 

or substance addiction
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This line of research started at 2019, collaboration still 

active with Dr. Rosa (Anthropology Section)

To identify genes associated with obesity
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STATISTICS IN ROBOTICS

In 2011, I began the collaboration, still active, with Dr. Sierra of the Basque 

Country University

During these years, methodological contributions have been made 

developing statistical methods in robotics



Robots assist elderly people, lost people, people recovering from injuries or 

people with mobility problems
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In mobile robotics, one-class classification approaches can be applied to robot mapping, that is, to 

automatically learn the structure of its environment
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Re-identification of images from videos, specifically re-identification of people, using classification
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Classification of EEGs and Movement Identification, generalization 

based on distances of the Common Spatial Patterns method
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Be able to communicate using Spanish sign language

STATISTICS IN ROBOTICS



STATISTICS IN ROBOTICS

Using MediaPipe, 21 key points (CPs) are extracted from the hand. Each hand is characterized by 

a 21x2 (or 21x3) matrix whose rows contain the coordinates in the plane (space) of each CP. The 

third coordinate represents the depth with respect to the wrist.



STATISTICS IN ROBOTICS

Using Procrustes distance we 

defined a rule of classification



STATISTICS IN ROBOTICS

We are working on introducing more interdistances between key points and 

identifying those that are significant for each sign
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WORKING IN STATISTICS DURING 2023-2024

6  ARTICLES

Currently: 2 projects Plan Nacional, 1 project Generalitat de Catalunya, Marató

TV3 project and member of Redes de Investigación project

5 CONGRESS



https://www.bg.ac.rs/en/index.php
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THANKS!


