
Laura Carini

Curriculum Vitae

Research Interests

2022-present (PhD topics), Inverse Problems, Graph and Network Analysis, M/EEG, Brain Functional
Connectivity, Group-level Analysis.

2017-2022 (Bachelor’s and Master’s degree topics), Modelling and Simulation for Biomedical Application,
Machine Learning and Neural Networks, Optimization Problems, Partial Differential Equations.

Education

(November
2022 - now)

PhD student in “Mathematics and Applications”, Department of Mathematics, University
of Genoa, Genoa, Italy.

(April 2025 -
October
2025)

Internship, Statistical Computing Laboratory, Department of Informatics, Università della Svizzera
Italiana, Lugano, Svizzera, under the supervision of Ernst-Jan, C. Wit.

(September
2020 -

October
2022)

Master degree in “Mathematics” , Curriculum: Mathematics and Statistics for Life
and Social Sciences. Track: Modelling and Simulation for Biomedical Applications,
Department of Mathematics, University of Trento, Trento, Italy.
Thesis Title: “ Numerical approximation of gradient flows using deep neural networks for the
Brezis-Ekeland principle”. Supervisor: Prof. Robert Nürnberg, co-supervisor: Max Jensen.
Thesis discussion: October 21st, 2022. Final grade: 110/110 cum laude.

(March -
June 2020)

Internship, Department of Mathematics, University of Sussex, Brighton, UK. Supervisor: Prof.
Max Jensen.

(2017 - 2020) Bachelor Degree in “Mathematics and Applications” , Department of Mathematics, University
of Camerino, Macerata, Italy.
Thesis Title: “ Machine Learning and recognition of intronic sequences in the genome of ciliated
protozoa.”
Thesis discussion: October 7th, 2020. Final grade: 110/110 cum laude.

(March - July
2020)

Internship, School of Biosciences and Veterinary Medicine, Laboratory of Cellular Biotecnology,
University of Camerino, Macerata, Italy. Supervisor: Sandra Pucciarelli.

Grants and Fellowships

2025− 2026 Grant for covering expenses for C.I.M.E. school, ”Modern Perspectives in Approximation
Theory: Graphs, Networks, quasi-interpolation and Sampling Theory” given in Cetraro (CS) -
July 21-24, 2025

2025− 2026 Funding for 1.500 e, for the 2025 GNCS-INDAM project ”Approcci RBF per l’inpainting di
problemi PDE, adattati con reti neurali” with Principal Investigator Dr. M. Karimnejad Esfahani.

2024− 2025 Funding for 5400 e, for the 2024 GNCS-INDAM project “Analisi e applicazioni di matrici
strutturate (a blocchi)”, with Principal Investigator Dr. I. Furci.

2023− 2024 Funding for 300 e, for the GNCS-INDAM travel grant ”GNCS Partecipazione a Convegni,
Scuole, Worshop e Seminari anno 2023 - CODICE CUP E53C22001930001.
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November
2022– now

PhD student fellowship in “Mathematics and Applications”, Department of Mathematics,
University of Genoa, Genoa, Italy. , PNRR - PhD scholarship founded by scholarship d.m. 351,
PNRR.

2022 Erasmus Traineeship Scholarship, for traineeship period at University of Sussex.

2019 ”Borsa di Merito Scholarship”, from University of Camerino.

Preprints

submitted Carini L., Furci I., Sommariva S., Sparse Optimization of Cross-Power Spectra in Linear Inverse
Models from Brain Connectivity, https://arxiv.org/abs/2411.19225.

submitted Carini L., Sommariva S. et al , Network Based Statistics shows that REM Sleep Behaviour
Disorder and Visual Hallucinations Increase Functional Connectivity in Early Dementia with Lewy
Body, https://doi.org/10.1101/2025.02.26.25322839.

Publications

[1] Carini L., Jensen M., Nürnberg R., Deep learning for gradient flows using the Brezis–Ekeland
principle, Archivum Mathematicum 59(3), 249–261 (2023).

Invited talks

2023 (Accepted) SIMAI conference, University of Basilicata, Matera, Italy 28 August - 1st September
2023 “Clustering algorithms for automatic computing the transition frequency from theta to
alpha brain rhythm: theory and validation.”

Contributed talks

2025 YAMC. Padova, Italy, September 22-26, 2025. ”Latent brain functional connectivity estimation
via structural equation models”

2024 6th Dolomites Workshop on Constructive Approximation and Applications (DWCAA24).
Alba di Canazei (TN), Italy, September 9-13, 2024. “Estimating cortical brain functional network
from M-EEG data by means of ℓ1 optimization”.

2023 Scientific toolkit for kernel-based approximation and its applications (SToK23), Uni-
versity of Camerino, Camerino (MC), Italy December 5-7, 2023. “Statistical techniques for
electrophysiological-based stratifications of patients with neurological disorders”.

Invited talks in internal seminar series

2025 Functional graphical model: a gentle introduction. Reading group presentation at University of
Genoa, Genoa, Italy, March 25, 2025.

2025 Time series and brain connectivity. Seminar presented at Dibris, University of Genoa, Genoa,
Italy, March 19, 2025.

2024 La Matematica del cervello. Seminar presented at University of Genoa, Genoa, Italy, May 17,
2024.

2024 Role of brain network analysis for middle PhD crisis diagnosis. Seriously: Introduction to brain
connectivity networks. Seminar presented at University of Genoa, Genoa, Italy, May 16, 2024.

2023 NETT: solving inverse problems with deep neural networks. Seminar presented at University of
Genoa, Genoa, Italy, June, 2023.

Other relevant participations and Posters

2025 Poster at ISCB46 , Basel, Switzerland, August 24-28 2025.Poster title: ”Study brain connectivity
changes in Dementia with Lewy Bodies with Functional Conditional Gaussian Graphical Models”.
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2025 SIS2025 - Statistics for innovation, Genova - Italy July 26-28 2025. Staff and organization.

2025 Poster at CIME school, Cetraro, Italy, July 21-24, 2025, Poster title: ”Estimation of latent
brain functional connectivity from MEEG data”.

2024 Poster at 4°SCIENTIFIC RETREAT AND INTERNATIONAL ADVISORY BOARD
MEETING, IRCCS Ospedale Policlinico San Martino, Genoa, December 2-3 2024. Poster Title
“Effects of DLB core clinical features on hdEEG functional brain connectivity”.

2024 Poster at IV Annual Meeting Rete RIN IRCCS, IRCCS Ospedale Policlinico San Martino,
Genoa, November 21-22 2024. Poster Title “Effects of DLB core clinical features on hdEEG
functional brain connectivity”.

2024 Geilo Winter school, 2024: Graphs and Applications. January 21-26, 2024.

2023 Poster at IV Annual Meeting Rete RIN IRCCS”, IRCCS Ospedale Policlinico San Raffaele,
Rome, November 30-December 1 2023. Poster Title “Transition frequency from theta to alpha
band: automatic computation and application as early-stage marker of neurodegeneration”.

2023 Poster at “Salzburg Mind Brain Annual Meeting (SAMBA)”, University of Salzburg,
Salzburg, Austria, July 11-14, 2023. Poster Title “Transition frequency from theta to alpha band:
automatic computation and application to patients affected by Dementia with Lewy Body”.

Teachings

Bachelor’s courses

2025–2026 Teaching ”Elementi di Matematica e Geometria per le professioni tecniche - B at DICCA,
University of Genova, Genova.

2024–2025 Teaching Assistant for the course “Statistica Descrittiva” of the first year of Bachelor in
Mathematics, University of Genoa, Genoa, Italy.

2024–2025 Tutoring for the course “Analisi Matematica 2” of the second year of Bachelor in Naval
Engeenering, University of Genoa, Genoa, Italy.

2023–2024 Tutoring for the course “Analisi Matematica 2” of the second year of Bachelor in Naval
Engeenering, University of Genoa, Genoa, Italy.

Educational Internships

2024− .2025 Co-supervisor for the Master degree thesis entitled ”Network based statistics per il confronto di
multipli gruppi di grafi di connettività cerebrale ” by Michele Lai, Department of Mathematics,
University of Genoa, Geona, Italy, 26-03-2025.

Peer reviews (2023-today)

Referee for Measurement Science Review Journal.

National and international research groups

2022–present Member of the research group “Methods for Image and Data Analysis (MIDA)” at the Department
of Mathematics, University of Genoa, Genoa, Italy.

2022–present Member of Indam - Gruppo nazionale del calcolo scientifico (GNCS), Analisi Numerica.

Languages and Skills

Languages Native Italian, advanced use of English.

Programming Python, R, C++, Matlab, LaTeX

Others Social media management
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I authorize the processing of my personal data pursuant to Legislative Decree 30 June 2003, n. 196 “Code concerning the protection

of personal data.”
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