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Education

• Doctor of Philosophy in Telecommunications Engineering 2007 – 2011
University of Valladolid, Spain

Thesis: Wireless localization in harsh environments by means of distance estimates:
Theoretical framework and techniques to optimize accuracies

Advisors: Prof. Ruben Lorenzo and Prof. Patricia Fernandez

• Doctor of Philosophy in Mathematics 2002 – 2009
University of Valladolid, Spain

Thesis: Projective interpretation of metric, equiform, and inversive geometries
Advisor: Prof. Jose Manuel Aroca

• Bachelor’s Degree in Telecommunication Technical Engineering 2003 – 2006
University of Valladolid, Spain

• Bachelor’s Degree in Mathematics 1996 – 2002
University of Valladolid, Spain

Work Experience

• Basque Center for Applied Mathematics (BCAM) December 2017 – Present
Data science area. Bilbao, Spain
Ikerbasque Research Professor

• Laboratory for Information and Decision Systems (LIDS) October 2018 – November 2020
Massachusetts Institute of Technology (MIT). Cambridge MA
Research Affiliate

• Qualcomm Incorporated March 2014 – November 2017
Research and Development Department. San Diego, CA
Staff Engineer

• Laboratory for Information and Decision Systems (LIDS) February 2013 – February 2014
Massachusetts Institute of Technology (MIT). Cambridge MA
Postdoctoral Associate

• Wireless Information and Network Sciences Laboratory September 2009 – January 2013
Massachusetts Institute of Technology (MIT). Cambridge MA
Postdoctoral Fellow

• Center for the Development of Telecommunications (CEDETEL) 2006 – 2009
Radiolocation group. Valladolid, Spain
Researcher

• School of Electrical Engineering 2008 – 2009
University of Valladolid, Spain
Lecturer Professor for the subjects “Digital Electronics” and “Microelectronic Design” in the School of
Electrical Engineering



Research Highlights

• Minimax Classifiers: Presented a framework for supervised classification based on the generalized
maximum entropy principle that leads to minimax risk classifiers (MRCs). Differently from conven-
tional techniques, MRCs can utilize 0-1 loss and provide tight performance guarantees in practice.
Specific contributions include:

• Theoretical framework: developed the principle of maximum entropy for supervised classifica-
tion. The framework presented yields a manifold of classification techniques that are based on
minimizing worst-case expected losses. Such methods can accommodate to assorted goals and
situations by varying the entropy function and type of uncertainty set.

• Learning techniques: developed learning algorithms that determine MRCs with general en-
tropy functions and uncertainty sets by means of convex optimization. The proposed methods
can provide tight performance guarantees in practice, rely on expectation estimates instead of
specific samples, and are universally consistent using rich feature mappings.

• Filtering Techniques: Developed a general framework for filtering techniques, and designed belief
condensation (BC) filters for nonlinear/non-Gaussian problems. This work provides a new methodol-
ogy for the design and analysis of filtering techniques, and can be employed in numerous applications
with a given accuracy and complexity requirement. Specific contributions include:

• General framework: Established a unifying framework and formulated optimality criteria for
generalized filtering techniques, which enfold conventional techniques such as Kalman and par-
ticle filters, as well as their variants; developed a methodology for optimal filtering called BC
filtering (BCF) that accurately approximates complex statistical distributions.

• Algorithm design: Developed BC algorithms that condense complex continuous distributions
into mixtures of exponential families or discrete distributions; demonstrated the accuracy and
complexity advantages of the BC filters via representative nonlinear/non-Gaussian filtering prob-
lems.

• Network Localization and Navigation: Established a theoretical foundation for cooperative network
localization and navigation (NLN), in which nodes exploit both spatial and temporal cooperation for
positional inference. This paradigm will enable accurate and reliable location-awareness, essential for
many location-based applications, in challenging environments. Specific contributions include:

• Theoretical foundation: Determined the fundamental limits of NLN accuracy based on spa-
tiotemporal cooperation; determined the information coupling induced by such cooperation in
terms of network parameters; and proposed the methodology of soft information (SI) for local-
ization in harsh environments.

• Algorithms for SI based on unsupervised machine learning: Developed techniques for SI learn-
ing based on dimensionality reduction and generative model estimation. The new techniques
have been evaluated in practical systems showing that this approach can significantly improve
the performance of wireless localization in harsh environments.

Awards

• 2025 Best contribution in Statistics and Operations Research applied to Data Science and Big Data
awarded by the Spanish Society of Statistics and Operations Research-BBVA Foundation

• Best Paper Award. IEEE Sustainable Power and Energy Conference (iSPEC), 2024

• 2022 Best Applied Contribution in the Statistics Field awarded by the Spanish Society of Statistics
and Operations Research-BBVA Foundation

• 2020 IEEE Communication Letters Senior Editor Award

• 2018 IEEE Communication Letters Associate Editor Award



• 2018 Leonardo Information and Communication Technologies Fellowship for Researchers and Cul-
tural Producers awarded by the BBVA Foundation

• 2018 Early Achievement Award from the IEEE Communications Society’s Radio Communications
Committee “for contributions to theoretical and algorithmic research in radio localization”

• Ramon y Cajal Grant. Spanish Ministry of Economy, Industry and Competitiveness, 2017

• Ikerbasque Research Fellow. Basque Foundation for Science, 2014 and 2017

• Best Paper Award. IEEE International Conference on Communications (ICC), 2013

• The 2012 IEEE Communications Society Fred W. Ellersick Prize. This prize is given annually to the
best article published in a Communications Society magazine in the previous 3 calendar years

• 2012 Outstanding Reviewer, IEEE Transactions on Instrumentation and Measurement

• Best Doctorate Thesis Award. University of Valladolid, 2011

• Best Paper Award. IEEE Global Communications Conference (GLOBECOM), 2011

• Best Paper Award. IEEE International Conference on Ultra-Wideband, 2011

• Young Scientists Prize. Union Radio-Scientifique Internationale XXII Simposium 2007, Spain

• Best Student Prize in Telecommunications Technical Engineering. University of Valladolid, 2006

Professional Service

Review panels

• Spanish State Research Agency (AEI). Evaluation committee for the Knowledge Generation Program,
2026

• Spanish Computer Science Scientific Society (SCIE) and BBVA Foundation. Evaluation committee
Research-Awards SCIE-FBBVA, 2025

• French Agence Nationale de la Recherche. External reviewer, 2024

• Spanish State Research Agency (AEI). Evaluation committee for the Knowledge Generation Program,
2024

• BBVA Foundation. Evaluation committee Computer Science and Data Science area, Leonardo Fellow-
ship for Researchers and Cultural Producers, 2023

• Spanish State Research Agency (AEI). Evaluation committee for the Juan de la Cierva Fellowship,
2023

• Spanish State Research Agency (AEI). External reviewer, 2022

• German Research Foundation (DFG). External reviewer, 2021

• German Research Foundation (DFG). External reviewer, 2020

• Icelandic Research Fund (IRF). External reviewer, 2019

• United States’ National Science Foundation (NSF). Evaluation committee Computer & Information
Science & Engineering area, 2017

Editor Activities

• Action Editor for the Transactions on Machine Learning Research from Nov. 2025

• Associate Editor-in-Chief for IEEE Transactions on Mobile Computing from Aug. 2025

• Associate Editor for IEEE Transactions on Wireless Communications from Apr. 2023

• Associate Editor for IEEE Transactions on Mobile Computing from Dec. 2023 to July 2025



• Area Editor for IEEE Communications Letters (signal processing area) from Oct. 2019 to Jun 2022

• Associate Editor for IEEE Communications Letters from Jan. 2017 to Sep. 2019

Conference Organization

• Area Chair for the Conference on Neural Information Processing Systems (NeurIPS), 2026

• Area Chair for the International Conference on Machine Learning (ICML), 2025 and 2026

• Symposium on Mathematical Foundations of Trustworthy Learning, in cooperation with the ELLIS
Research Program for Theory, Algorithms and Computations of Modern Learning Machines, Monte
Verita Congress Center, Switzerland 2025. List of Speakers included: Prof. P. Bartlett (Berkeley), Prof.
M. Wainwright (MIT), Prof. M. Belkin (UCSD), and Prof. A. Karbasi (Yale)

• IEEE Wireless Communications and Networking Conference (WCNC), Co-chair for the Resource Al-
location and Machine Learning Track in 2025

• Workshop “The Mathematics of Machine Learning,” Federal Institute of Technology (ETH), Zurich,
Switzerland 2024. List of Speakers included: Prof. N. Cesa-Bianchi (U. Milan), Prof. A. Gretton (U.
College London), Prof. J. Lee (Princeton), and Prof. P. Loh (U. Cambridge)

• Workshop “The Mathematics of Machine Learning,” Basque Center for Applied Mathematics (BCAM),
Bilbao, Spain 2022. List of Speakers included: Prof. Y. Freund (UCSD), Prof. S. Dasgupta (UCSD),
Prof. P. Grünwald (Leiden U.), and Prof. M. Raginsky (U. Illinois at Urbana-Champaign)

• IEEE Global Communications Conference, Technical Program Vice-chair in 2021

• European Conference on Machine Learning (ECML), Sponsorship chair in 2021

• European Conference on Machine Learning (ECML), Local Co-chair in 2021

• IEEE International Conference on Communications Symposium on Signal Processing for Communi-
cations, Co-chair in 2020

• International Congress on Industrial and Applied Mathematics, organizer for the minisymposium on
Data and Geometry in 2019

• International Conference on Distributed Computing and Artificial Intelligence, Steering Committee
Member for the special session on Communications and Signal Processing in 2018

• IEEE International Symposium on Personal, Indoor and Mobile Radio Communications, Track Co-
chair in 2018

• IEEE International Conference on Communications Workshop Advances in Network Localization
and Navigation, Co-chair in 2018, 2019, and 2020

• IEEE International Conference on Communications Symposium on Wireless Communications, Co-
chair in 2015

• IEEE Global Communications Conference Symposium on Wireless Communications, Co-chair in
2014

Technical Program Committee Member

• Association for the Advancement of Artificial Intelligence Conference (AAAI) from 2020 to 2024

• International Joint Conference on Artificial Intelligence (IJCAI-ECAI) in 2022

• Knowledge Discovery and Data Mining (KDD) Workshop on Machine Learning in Finance in 2021

• European Conference on Machine Learning and Principles and Practice of Knowledge Discovery in
Databases (ECML/PKDD) in 2021 and 2022

• IEEE Global Communications Conference in 2010 – 2020

• IEEE International Conference on Communications in 2013 – 2021



• IEEE 5G World Forum in 2018 and 2019

• IAICT International Conference on Industry 4, Artificial Intelligence, and Communications Technol-
ogy in 2019 and 2020

• IEEE International Conference on Ultra-Wideband in 2011, 2013 and 2014

• IEEE Vehicular Technology Conference in 2012, 2014, 2015, 2018, and 2021

• IEEE International Conference on Power and Energy in 2012

• IEEE International Symposium on Personal, Indoor and Mobile Radio Communications in 2013 and
2016.

• IEEE Military Communications Conference in 2016, and 2017

• ISWCS’15-17, ICACCI’15, ICCME’15, IPIN’16-17, ICL-GNSS’16, APCC’16, CIAP’17, IUCC’17, and
ICOIN’18

Reviewer Activities

• Conference on Neural Information Processing Systems (NeurIPS)

• International Conference on Machine Learning (ICML)

• International Conference on Learning Representations (ICLR)

• International Conference on Artificial Intelligence and Statistics (AISTATS)

• Conference on Learning Theory (COLT)

• Machine Learning, Springer

• John Wiley & Sons books

• Proceedings of the IEEE

• IEEE Transactions on Signal Processing

• IEEE Transactions on Information Theory

• IEEE Transactions on Wireless Communications

• IEEE Transactions on Communications

• IEEE Journal on Selected Areas in Communications

• Random Matrices: Theory and Applications

• Journal of Optimization Theory and Applications

• IEEE Transactions on Power Systems

• IEEE Transactions on Network Science and Engineering

• Artificial Intelligence in Medicine

• IEEE Transactions on Instrumentation and Measurement

• IEEE Transactions on Parallel and Distributed Systems

• IEEE Communications Letters

• IEEE Transactions on Vehicular Technology

• IEEE Transactions on Networking

• IEEE Signal Processing Letters

• IEEE Transactions on Mobile Computing

• IEEE Wireless Communications Letters



• IEEE Transactions on Aerospace and Electronic Systems

• IEEE Transactions on Industrial Informatics

• Revista de la Real Academia de Ciencias Exactas, Fisicas y Naturales

• Elsevier Pervasive and Mobile Computing

• Journal of the Electronics and Telecommunications Research Institute (ETRI)

Professional Membership

• Member of the European Laboratory for Learning and Intelligent Systems (ELLIS)

• Senior member of the Institute of Electrical and Electronics Engineers (IEEE)

• Member of the Royal Spanish Mathematical Society (RSME)

• Member of the Spanish Society of Statistics and Operative Research (SEIO)

• Member of the IEEE Information Theory Society

• Member of the IEEE Communications Society

• Member of the IEEE Signal Processing Society

• Member of the Basque Country Ethics Committee. Expert advisor on artificial intelligence. Basque
Government, Spain

• Representative of the Radio Communications Committee (RCC) for the Wireless Communications
Symposia at IEEE Globecom 2014 and IEEE ICC 2015

• Mentor in ECUSA international mentor program

Media Coverage & Public Engagement

• Interviewed in ABC Ciencia – “El primer congreso cientı́fico (casi) sin humanos en el que todos los estudios
están hechos y revisados por IA”
Featured for commentary on the capabilities of artificial intelligence as a scientist
ABC, October 2025
https://www.abc.es/ciencia/primera-conferencia-cientifica-humanos-estudios-revisados-ia

• Author of – “Electricidad con precisión matemática: la inteligencia artificial para la predicción de los consumos
energéticos”
Outreach article discussing the machine learning algorithms developed for probabilistic load fore-
casting
S. Mazuelas, J. A. Lozano, V. Álvarez, and O. Zaballa Revista Muy Interesante, July 2025
https://www.muyinteresante.com/fundacion/categoria-ciencia-e-innovacion/

• Interviewed in ABC Ciencia – “Premio Nobel de Fı́sica 2024”
Featured for commentary on the implications of the Nobel Prize in Physics
ABC, October 2024
https://www.abc.es/ciencia/-premio-nobel-fisica-20241008101448-nt.html

• Featured in Atresmedia / Antena 3 Noticias – “Avances desarrollados por Santiago Mazuelas para lograr
una inteligencia artificial más confiable”
Highlighted for contributions to trustworthy AI in a special report on Fundación BBVA Leonardo
Scholarship recipients
Antena 3, April 2024
https://www.antena3.com/noticias/especiales/becas-leonardo

• Invited Speaker as representative for Information and Communication Technologies area – Encuentro
del décimo aniversario del programa de becas Leonardo FBBVA
Gave a talk on the societal impact of research in AI

https://www.abc.es/ciencia/primera-conferencia-cientifica-humanos-estudios-revisados-ia-20251021151136-nt.html
https://www.muyinteresante.com/fundacion/categoria-ciencia-e-innovacion/prediccion-consumo-energetico-ia.html
https://www.abc.es/ciencia/-premio-nobel-fisica-20241008101448-nt.html
https://www.antena3.com/noticias/especiales/becas-leonardo/avances-desarrollados-santiago-mazuelas-lograr-inteligencia-artificial-mas-confiable_20240426662a17e6c18d40000185fa21.html


Teatro real, Madrid, April 2024
https://www.youtube.com/watch?v=xFCP3PZckKs

• Author of – “Female Models in AI and the Fight Against COVID-19”
Outreach article discussing the female representation in AI research and its societal impact, especially
during the COVID-19 pandemic
C. Guerrero and S. Mazuelas, F1000Research, vol. 11, p. 1037, 2022
https://pmc.ncbi.nlm.nih.gov/articles/PMC11409909/

Patents and Publications

Selected Publications

• A. Barrainkua, S. Mazuelas, N. Quadrianto and J. A. Lozano, “Safe Fairness Guarantees Without
Demographics in Classification: Spectral Uncertainty Set Perspective,” IEEE Transactions on Pattern
Analysis and Machine Intelligence, Early Access, 2026.

• O. Zaballa, V. Álvarez, and S. Mazuelas,“Adaptive Multi-task Learning for Probabilistic Load Fore-
casting,” IEEE Transactions on Power Systems, Early Access, 2026.

• K. Bondugula, S. Mazuelas, A. Pérez, and A. Liu, “Minimax generalized cross-entropy,” International
Conference on Artificial Intelligence and Statistics (AISTATS), 2026. (Spotlight presentation)

• N. Errandonea, S. Mazuelas, J. A. Lozano, and S. Dasgupta, “Learnability with partial labels and
adaptive nearest neighbors,” International Conference on Artificial Intelligence and Statistics (AISTATS),
2026.

• V. Álvarez, S. Mazuelas, S. An, and S. Dasgupta, “Reliable programmatic weak supervision with con-
fidence intervals for label probabilities,” IEEE Transactions on Pattern Analysis and Machine Intelligence,
vol. 47, no. 12, pp. 11 534–11 547, Dec. 2025.

• S. Mazuelas, “Split conformal classification with unsupervised calibration,” in Advances in Neural
Information Processing Systems (NeurIPS), vol. 38, 2025.

• S. Mazuelas and V. Álvarez, “Robust minimax boosting with performance guarantees,” in Advances
in Neural Information Processing Systems (NeurIPS), vol. 38, 2025.

• X. de Juan and S. Mazuelas, “Optimality of the median-of-means estimator under adversarial con-
tamination,” in Advances in Neural Information Processing Systems (NeurIPS), vol. 38, 2025.

• V. Álvarez, S. Mazuelas, and J. A. Lozano, “Supervised learning with evolving tasks and performance
guarantees,” Journal of Machine Learning Research, vol. 26, no. 17, pp. 1–59, 2025.

• V. Álvarez, S. Mazuelas, and J. A. Lozano, “Minimax forward and backward learning of evolving
tasks with performance guarantees,” in Advances in Neural Information Processing Systems (NeurIPS),
vol. 36, 2024, pp. 65 678–65 702.

• S. Mazuelas, M. Romero, and P. Grünwald, “Minimax risk classifiers with 0-1 loss,” Journal of Machine
Learning Research, vol. 24, no. 208, pp. 1–48, 2023.

• J. I. Segovia-Martin, S. Mazuelas, and A. Liu, “Double-weighting for covariate shift adaptation,” in
Proceedings of the International Conference on Machine Learning (ICML), vol. 40, 2023, pp. 30 439–30 457.

• V. Álvarez, S. Mazuelas, and J. A. Lozano, “Minimax classification under concept drift with multidi-
mensional adaptation and performance guarantees,” in Proceedings of the 39th International Conference
on Machine Learning (ICML), 17–23 Jul 2022, pp. 486–499. (Spotlight presentation)

• S. Mazuelas, Y. Shen, and A. Pérez, “Generalized maximum entropy for supervised classification,”
IEEE Trans. Inf. Theory, vol. 68, no. 4, pp. 2530–2550, Apr. 2022. Best contribution in Statistics
and Operations Research applied to Data Science and Big Data awarded by the Spanish Society of
Statistics and Operations Research-BBVA Foundation

https://www.youtube.com/watch?v=xFCP3PZckKs
https://pmc.ncbi.nlm.nih.gov/articles/PMC11409909/


• V. Alvarez, S. Mazuelas, and J. A. Lozano, “Probabilistic load forecasting based on adaptive online
learning,” IEEE Transactions on Power Systems, vol. 36, no. 4, pp. 3668 – 3680, Jul. 2021. Best Applied
Contribution in the Statistics Field awarded by the Spanish Society of Statistics and Operations
Research-BBVA Foundation

• S. Mazuelas, A. Zanoni, and A. Pérez, “Minimax classification with 0-1 loss and performance guar-
antees,” in Advances in Neural Information Processing Systems (NeurIPS), vol. 33, 2020, pp. 302–312.

• S. Mazuelas, Y. Shen, and M. Z. Win, “Spatiotemporal information coupling in network navigation,”
IEEE Trans. Inf. Theory, vol. 64, no. 12, pp. 7759–7779, Dec. 2018.

• S. Mazuelas, A. Conti, J. C. Allen, and M. Z. Win, “Soft range information for network localization,”
IEEE Trans. Signal Process., vol. 66, no. 12, pp. 3155–3168, Jun. 2018.

• S. Mazuelas, Y. Shen, and M. Z. Win, “Belief condensation filtering,” IEEE Trans. Signal Process.,
vol. 61, no. 18, pp. 4403–4415, Sep. 2013.

• M. Z. Win, A. Conti, S. Mazuelas, Y. Shen, W. M. Gifford, D. Dardari, and M. Chiani, “Network
localization and navigation via cooperation,” IEEE Commun. Mag., vol. 49, no. 5, pp. 56–62, May 2011,
IEEE Communications Society Fred W. Ellersick Prize.

• S. Mazuelas, R. M. Lorenzo, A. Bahillo, P. Fernandez, J. Prieto, and E. J. Abril, “Topology assessment
provided by weighted barycentric parameters in harsh environment wireless location systems,” IEEE
Trans. Signal Process., vol. 58, no. 7, pp. 3842–3857, Jul. 2010.

• S. Mazuelas, A. Bahillo, R. Lorenzo, P. Fernandez, F. A. Lago, E. Garcia, J. Blas, and E. Abril, “Robust
indoor positioning provided by real-time RSSI values in unmodified WLAN networks,” IEEE J. Sel.
Topics Signal Process., vol. 3, no. 5, pp. 821–831, Oct. 2009.

Patents

1. S. Mazuelas, “Computer-implemented method for predicting the future state of a measured input
signal,” European application number P28162EP00, Aug. 2025.

2. P. Zappi, A. Swaminathan, S. Mazuelas, and R. F. Quick, “Power delay profile based indoor outdoor
detection,” U.S. Patent 0,337,978, May 11, 2016.

3. S. Mazuelas, P. Tinnakornsrisuphap, and S. Chen, “Controlling a load and an energy source based on
future energy level determinations,” U.S. Patent 0,040,798, Feb. 9, 2017.

4. S. Mazuelas, A. Swaminathan, P. Zappi, M. R. Akula, A. Bisain, A. N. Srivastava, and S. H. Sheshadri,
“Auto-calibrating light sensor data of a mobile device,” U.S. Patent, 10,145,733, Dec. 4, 2018. Granted

5. A. Swaminathan, P. Zappi, S. Mazuelas, A. Bisain, S. H. Sheshadri, M. R. Akula, A. N. Srivastava, and
S. Sadasivam, “Augmenting indoor-outdoor detection using side information,” U.S. Patent 0,078,854,
Mar. 16, 2017.

6. M. Z. Win, S. Mazuelas, and Y. Shen, “Tracking a body by nonlinear and non-Gaussian parametric
filtering,” U.S. Patent 9,062,978, Jun. 23, 2015. Granted

7. S. Mazuelas, R. M. Lorenzo, P. Fernandez, A. Bahillo, J. Blas, E. J. Abril, and J. Prieto, “Procedimiento
y sistema de localización de un dispositivo movil a partir del retardo temporal de propagación de las
señales en una red inalámbrica mitigando la falta de vision directa entre dispositivos y sin necesidad
de calibración in situ,” Spain Patent 2,372,512. Mar. 2012. Granted

Title in English: “Procedure and system of a mobile device localization from the propagation delay of
signals in a wireless network mitigating the lack of line-of-sight between devices and without in-situ
calibration.”



8. S. Mazuelas, R. M. Lorenzo, P. Fernandez, A. Bahillo, J. Blas and E. J. Abril “Procedimiento y sistema
de localización en redes inalámbricas que determina distancias entre dispositivos a partir de niveles
de potencias recibidas,” Spain Patent 2,345,698. Oct. 2011. Granted

Title in English: “Procedure and system of localization in wireless networks that determines distances
between devices from signal strength levels.”

Journal Papers

1. A. Barrainkua, S. Mazuelas, N. Quadrianto and J. A. Lozano, “Safe Fairness Guarantees Without
Demographics in Classification: Spectral Uncertainty Set Perspective,” IEEE Transactions on Pattern
Analysis and Machine Intelligence, Early Access, 2026.

2. O. Zaballa, V. Álvarez, and S. Mazuelas,“Adaptive Multi-task Learning for Probabilistic Load Fore-
casting,” IEEE Transactions on Power Systems, Early Access, 2026.

3. V. Álvarez, S. Mazuelas, S. An, and S. Dasgupta, “Reliable programmatic weak supervision with con-
fidence intervals for label probabilities,” IEEE Transactions on Pattern Analysis and Machine Intelligence,
vol. 47, no. 12, pp. 11 534–11 547, Dec. 2025.

4. S. Bartoletti, S. Mazuelas, A. Conti, and M. Z. Win, “Efficient localization via soft information with
generic sensing measurements,” IEEE Transactions on Wireless Communications, vol. 24, no. 7, pp. 5400–
5414, 2025.

5. V. Álvarez, S. Mazuelas, and J. A. Lozano, “Supervised learning with evolving tasks and performance
guarantees,” Journal of Machine Learning Research, vol. 26, no. 17, pp. 1–59, 2025.

6. J. I. Segovia-Martı́n, S. Mazuelas, and A. Liu, “A unified view of double-weighting for marginal dis-
tribution shift,” Transactions on Machine Learning Research, 2025.

7. I. Sobron, S. Mazuelas, I. Landa, I. Eizmendi, and M. Velez, “TDOA-based localization under uniform
prior knowledge: Performance bounds and its efficient calculation,” Digital Signal Processing, vol. 159,
p. 104981, 2025.

8. Y. Li, S. Mazuelas, and Y. Shen, “A variational learning approach for concurrent distance estimation
and environmental identification,” IEEE Transactions on Wireless Communications, vol. 22, no. 9, pp.
6252–6266, 2023.

9. S. Mazuelas, M. Romero, and P. Grünwald, “Minimax risk classifiers with 0-1 loss,” Journal of Machine
Learning Research, vol. 24, no. 208, pp. 1–48, 2023.

10. Y. Huang, S. Mazuelas, F. Ge, and Y. Shen, “Indoor localization system with NLOS mitigation based
on self-training,” IEEE Transactions on Mobile Computing, vol. 22, no. 7, pp. 3952–3966, 2023.

11. M. Straka, L. Buzna, N. Refa, and S. Mazuelas, “The role of asymmetric prediction losses in smart
charging of electric vehicles,” International Journal of Electrical Power & Energy Systems, vol. 143, p.
108486, 2022.

12. S. Mazuelas, Y. Shen, and A. Pérez, “Generalized maximum entropy for supervised classification,”
IEEE Trans. Inf. Theory, vol. 68, no. 4, pp. 2530–2550, Apr. 2022. Best contribution in Statistics
and Operations Research applied to Data Science and Big Data awarded by the Spanish Society of
Statistics and Operations Research-BBVA Foundation

13. A. Conti, F. Morselli, Z. Liu, S. Bartoletti, S. Mazuelas, W. C. Lindsey, and M. Z. Win, “Location
awareness in beyond 5G networks,” IEEE Communications Magazine, vol. 59, no. 11, pp. 22–27, Nov.
2021.

14. V. Alvarez, S. Mazuelas, and J. A. Lozano, “Probabilistic load forecasting based on adaptive online
learning,” IEEE Transactions on Power Systems, vol. 36, no. 4, pp. 3668 – 3680, Jul. 2021. Best Applied
Contribution in the Statistics Field awarded by the Spanish Society of Statistics and Operations
Research-BBVA Foundation



15. A. Conti, S. Mazuelas, S. Bartoletti, W. C. Lindsey, and M. Z. Win, “Soft information for localization-
of-things,” Proc. IEEE, vol. 107, no. 11, pp. 2240–2264, Nov. 2019.

16. S. Mazuelas, Y. Shen, and M. Z. Win, “Spatiotemporal information coupling in network navigation,”
IEEE Trans. Inf. Theory, vol. 64, no. 12, pp. 7759–7779, Dec. 2018.

17. S. Mazuelas, A. Conti, J. C. Allen, and M. Z. Win, “Soft range information for network localization,”
IEEE Trans. Signal Process., vol. 66, no. 12, pp. 3155–3168, Jun. 2018.

18. J. Prieto, S. Mazuelas, and M. Z. Win, “Context-aided inertial navigation via belief condensation,”
IEEE Trans. Signal Process., vol. 64, no. 12, pp. 3250–3261, Jun. 2016.

19. T. Wang, Y. Shen, S. Mazuelas, H. Shin, and M. Z. Win, “On OFDM ranging accuracy in multipath
channels,” IEEE Syst. J., vol. 8, no. 1, pp. 104–114, Mar. 2014.

20. S. Mazuelas, Y. Shen, and M. Z. Win, “Belief condensation filtering,” IEEE Trans. Signal Process., vol. 61,
no. 18, pp. 4403–4415, Sep. 2013.

21. F. Montorsi, S. Mazuelas, G. M. Vitetta, and M. Z. Win, “On the performance limits of map-aware
localization,” IEEE Trans. Inf. Theory, vol. 59, no. 8, pp. 5023–5038, Aug. 2013.

22. Y. Shen, S. Mazuelas, and M. Z. Win, “Network navigation: Theory and interpretation,” IEEE J. Sel.
Areas Commun., vol. 30, no. 9, pp. 1823–1834, Oct. 2012.

23. J. Prieto, S. Mazuelas, A. Bahillo, P. Fernandez, R. M. Lorenzo, and E. J. Abril, “Adaptive data fusion
for wireless localization in harsh environments,” IEEE Trans. Signal Process., vol. 60, no. 4, pp. 1585–
1596, Apr. 2012.

24. S. Mazuelas, Y. Shen, and M. Z. Win, “Information coupling in cooperative localization,” IEEE Com-
mun. Lett., vol. 15, no. 7, pp. 737–739, Jul. 2011.

25. M. Z. Win, A. Conti, S. Mazuelas, Y. Shen, W. M. Gifford, D. Dardari, and M. Chiani, “Network
localization and navigation via cooperation,” IEEE Commun. Mag., vol. 49, no. 5, pp. 56–62, May 2011,
IEEE Communications Society Fred W. Ellersick Prize.

26. S. Mazuelas, R. M. Lorenzo, A. Bahillo, P. Fernandez, J. Prieto, and E. J. Abril, “Topology assessment
provided by weighted barycentric parameters in harsh environment wireless location systems,” IEEE
Trans. Signal Process., vol. 58, no. 7, pp. 3842–3857, Jul. 2010.

27. S. Mazuelas, F. A. Lago, P. Fernandez, A. Bahillo, J. Blas, R. M. Lorenzo, and E. Abril, “Ranking
of TOA measurements based on the estimate of the NLOS propagation contribution in a wireless
location system,” Wireless Personal Communications, vol. 53, no. 1, pp. 35–52, Mar. 2010.

28. A. Bahillo, S. Mazuelas, R. M. Lorenzo, P. Fernandez, J. Prieto, R. J. Duran, and E. Abril, “Hybrid
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• Nicolo Decarli, “Context-aware wireless networks,” Ph.D. Thesis, University of Bologna. Advisors:
Prof. Marco Chiani and Prof. Davide Dardari.

• Enrique Garcia Nuñez, “Efficient complementary sequences-based architectures and their application
to ranging measurements,” Ph.D. Thesis, University of Alcala. Advisors: Prof. Juan Jesus Garcia
Dominguez and Prof. Jesus Ureña Ureña.

Selected Research Projects

• SpecX - Spectrum Analytics as a Service- HORIZON-MSCA-2024-DN 2025–2028
Participants: KU Leuven, IMDEA Networks, University of Oulu, Telefonica I+D, and BCAM-Basque
center for applied mathematics among others
European Commission HORIZON-MSCA-2024-Doctoral Network
Principal investigator at associate partner

The overall research goal of SpecX is to provide high-level research programme and doctoral training
to 15 Doctoral Candidates (DCs) in large-scale spectrum measurements, analysis, and applications in
future telecom infrastructure. The goal is to create a research and innovation workforce in applied
mathematics, radio hardware, cellular infrastructure, spectrum data collection, cloud architectures
and integration with cellular networks, artificial intelligence, spectrum management methods, and
business aspects, to assess and analyse big spectrum data, and provide innovative services and appli-
cations. Hands-on in-depth training will be strengthened with non-academic placements, as well as
multidisciplinary, intersectoral, and international cooperation, boosting DCs employability and the
project’s impact in the short- and long-term.

• PID2022-137063NB-I00 Beyond empirical risk minimization-minimax classification for distribu-
tion shifts (BEYOND) 2023–2027
Participants: BCAM-Basque center for applied mathematics
Funded by the Spanish Ministry of Science and Innovation
Funding: 105,000 e
Principal investigator

The project develops a theoretical general framework for minimax supervised classification, and de-
signs methodologies to use such approach for multiple scenarios affected by distribution shifts. Such
scenarios include lifelong learning, covariate shift, weak-supervision, and multi-source learning. The
proposed methodology can offer classification techniques that do not rely on specific training samples
and choices for surrogate losses/hypothesis classes. Instead, the learning approach proposed is based
on expectation estimates, and its inductive bias comes only from a feature mapping that determines
which expectations are estimated. Therefore, the methods presented can provide techniques that are
robust to practical situations that defy common assumptions.

• CNS2022-135203 SLEDS: Minimax supervised learning in environments affected by distribution
shifts 2023–2025
Participants: BCAM-Basque center for applied mathematics
Funded by the Spanish Ministry of Science and Innovation
Funding: 144,595 e
Principal investigator

The proposed project will develop techniques for lifelong learning and covariate shift adaptation



based on the methodology of MRCs. Differently from existing methods, the techniques developed
in the project effectively exploit forward and backward learning for lifelong learning with time-
dependent tasks, and adapt to general covariate shift situations in which train and test regions are
not contained in each other.

• AIDER: Data infrastructure and services for the massive deployment of distributed energy re-
sources in the electric grid 2023–2024
Participants: Tecnalia, U. Deusto, BCAM, UPV
Funded by Basque Government-ELKARTEK Programme
Funding: 64,516 e
Principal investigator at BCAM-Basque center for applied mathematics

The project has as its ultimate ultimate goal is to contribute to a rapid and massive deployment of
distributed energy resources in the most flexible, robust and resilient way possible to mitigate the
effects of the environmental and social problems caused by the generalization of a production model
based on the fossil fuel-based production model and contribute to a future fossil fuel-neutral Basque
economy.

• AUTOTRUST: Reliable autonomous connected mobility through explainable technologies and ar-
tificial intelligence assessment 2023–2024
Participants: Tecnalia, IK4-Vicomtech, BCAM, UPV, CEIT, Ikerlan, U. Mondragon
Funded by Basque Government-ELKARTEK Programme
Funding: 72,258 e
Principal investigator at BCAM-Basque center for applied mathematics

The project addresses practical methodologies for different user profiles adapting the technologies of
explainability and artificial intelligence evaluation to the needs of autonomous transportation.

• CHARGER+: New generation of charging points for electric vehicles with autonomous and col-
laborative functionalities 2022–2023
Participants: Tecnalia, IK4-Vicomtech, BCAM, UPV
Funded by Basque Government-ELKARTEK Programme
Funding: 93,264 e
Principal investigator at BCAM-Basque center for applied mathematics

The overall objective of project CHARGER+ is to generate the necessary knowledge to define a new
generation of electric vehicle (EV) charging points, so that the related Basque companies (electric
companies, charging post installers and charger companies) position themselves in an advantageous
position for the massive deployment of charging points adapted to the decentralized and minimal
impact concept of Smart Grids

• MIA.2021.M04.0008. IA4TES:
Artificial intelligence for the sustainable energy transition 2022–2024
Participants: IBERDROLA, Ariadna, BCAM, INDRA, Rated Power, Stemy Energy, Univ. Granada,
Univ. Pol. Madrid, Univ. Sal., VICOMTECH, TECNALIA
Ministry of Economic Affairs and Digital Transformation. R&D Missions on Artificial Intelligence
Funding: 200,000 e
Principal investigator at BCAM-Basque center for applied mathematics

The aim of this grant is to finance Artificial Intelligence projects to address the major social challenges
or country missions referred to in the ENIA, for the digital transformation of Spain’s society and
economy. The project will develop forecasting techniques based on machine learning methods. In
particular, the project develops adaptive supervised learning methods that address temporal changes
of the characteristics of energy-related data.

• AUTOEV@L: Technological evolution for the multivehicular automatization and functions evalu-
ation for highly autonomous driving 2021–2022
Participants: IK4-Vicomtech, Tecnalia, BCAM, UPV
Funded by Basque Government-ELKARTEK Programme



Funding: 71,439 e
Principal investigator at BCAM-Basque center for applied mathematics

The overall objective of the project is to enable the consortium to ensure effective and efficient estab-
lishment of quality criteria, tools and methods, as well as scenarios and situations for the launch of
highly automated functions for all types of vehicles (automotive, rail and commercial vehicles), as
well as the development of procedures for automated test procedures for such advanced functions.

• 5G: Federated experimental infrastructure for 4.0 industry applications 2021–2022
Participants: IK4-Vicomtech, Tecnalia, BCAM, UPV
Funded by Basque Government-ELKARTEK Programme
Funding: 60,378 e
Principal investigator at BCAM-Basque center for applied mathematics

The overall objective of the project is to enable an internationally leading 5G technology platform
based on the coordination of a set of advanced 5G laboratories provided by technology centers, and
the incorporation to this platform of research in 5G technologies to be carried out in the project.

• Early prognosis of COVID-19 infections via machine learning 2020–2023
Participants: BCAM-Basque center for applied mathematics
Funded by the AXA Research Fund under the Exceptional Flash Call “Mitigating risk in the wake of
the COVID-19 pandemic”
Funding: 230,000 e
Principal investigator

The project develops machine learning techniques for the early prognosis of COVID-19 infections that
predict infections’ future severity using health data obtained at the time of infections’ detection. The
learning techniques developed in the project use a large amount of electronic health records to learn
the complex relationship between health data instances and future severity of COVID-19 infections.
The project addresses several scientific and technical challenges both for data processing and learning
algorithms’ design including the usage of unbalanced training samples affected by selection bias, and
the development of privacy-preserving and cost-sensitive techniques.

• PID2019-105058GA-I00 UNIPROB: Unifying data processing via probabilistic
transformations 2020–2023
Participants: BCAM-Basque center for applied mathematics
Funded by the Spanish Ministry of Science and Innovation
Funding: 41,000 e
Principal investigator

The project main goals are to establish a theoretical unifying framework for data-driven problems
(DPs), and to develop probabilistic data processing techniques (DTs) that effectively exploit data in a
unified manner. UNIPROB proposes a comprehensive exploration of general DPs and DTs covering
unifying theory and methodologies as well as efficient algorithms and practical assessments.

• TWIN-NET: Digital twin of the electric distribution network for the optimization of renewable
energies integration 2020–2021
Participants: Tecnalia, BCAM, UPV
Funded by Basque Government-ELKARTEK Programme
Funding: 102,690 e
Principal investigator at BCAM-Basque center for applied mathematics

This project develops a digital twin for the electric distribution network to provide a reliable replica of
electric network that tracks the network state, forecasts the network behavior, and allows to optimize
the technical operation.

• 5G4BRIS3 2020
Participants: IK4-Vicomtech, BCAM, Tecnalia, Ikerlan, CEIT, UPV
Funded by Basque Government-ELKARTEK Programme
Funding: 29,398 e



Principal investigator at BCAM-Basque center for applied mathematics

The main goal of this project is to establish the methodological foundations for research on a set of
technologies based on 5G networks that are specially relevant for the basque RIS3.

• Artificial intelligence for energy management in environments with high penetration of renewable
generators and electric cars 2019–2020
Participants: BCAM-Basque center for applied mathematics
Funded by IBERDROLA Foundation. 2019 Research Grants
Funding: 20,000 e
Principal investigator

This project develops techniques based on artificial intelligence and machine learning to predict en-
ergy generation, consumption, and price. In addition, the project develops techniques for sequential
and distributed learning of generation, consumption, and price probabilities as well as methods for
energy management based on probability forecasts.

• KK-2019/00035 AUTOLIB 2.0: Technological readiness for the multi-vehicular automatization in
the industrial sector 2019–2020
Participants: VICOMTECH, TECNALIA, CEIT-IK4, IKERLAN, BCAM, UPV, AIC, MU
Funded by Basque Government-ELKARTEK Programme
Funding: 88,105 e
Principal investigator at BCAM-Basque center for applied mathematics

The main goal of this project is the collaborative fusion of technologies for automatization in the
industrial sector. In particular, the project develops complete solutions for autonomous mobility.

• Machine learning and battery management optimization 2019–2020
Participants: BCAM
Funded by Basque Government
Funding: 20,000 e
Principal investigator

The project develops artificial intelligence and machine learning techniques for probabilistic predic-
tion of generations, consumption and energy prices; sequential/distributed learning of the probabil-
ities of future generations, consumptions and prices; and automated demand management through
probabilistic predictions.

• Data processing for decision making and open machine learning 2018–2020
Participants: BCAM-Basque center for applied mathematics
Funded by BBVA foundation
Funding: 40,000 e
Principal investigator

This project unifies under the same approach multiple machine learning problems that use hetero-
geneous training data. The unifying framework developed enables to obtain machine learning tech-
niques that efficiently exploit general training data.

• TIN2017-82626-R GECECPAST: Efficient Management of the Electric Energy Consumption by Means
of the Classification, Prediction and Clustering of Time Series 2018 –2021
Participants: BCAM-Basque center for applied mathematics
Funded by the Spanish Ministry of Economy, Industry and Competitiveness

This project develops techniques for clustering, classification, and prediction of complex data such
as energy consumption/generation, and algorithms for energy management aided by energy-related
data.

• KK-2018/00104 TEKINTZE: Teknologia Ekin Hagin (T)Zerra Erabiliz 2018 –2019
Funded by the Basque Government-ELKARTEK Programme
Funding: 63,832 e
Principal investigator at BCAM-Basque center for applied mathematics



• AVANTE: Autonomous driving. Precise positioning and mapping algorithms. 2014 –2017
Participants: Qualcomm Corporate R&D

This project develops system architecture, hardware IP blocks, software development environment,
and algorithms for autonomous driving. The main goals of the project are 1) to provide Qualcomm
CDMA Technologies (QCT) the capabilities to deliver autonomous driving solutions to automotive
OEMS and Tier 1s, and 2) to enable Qualcomm to pursue business models and partnerships that allow
greater participation in the upside.

• eZero: A learning, distributed, and comprehensive energy management solution 2014 – 2016
Participants: Qualcomm Corporate R&D

This project develops novel energy management solutions that can deliver both user-level and grid-
level savings automatically without explicit user involvement. It also leverages a distributed closed
loop control technique and scales to millions of individual controllers.
The project main tasks are the development of adaptive online learning algorithms, distributed closed-
loop control algorithms, and architecture/prototype based on QC chipsets.

• AWARE: Context awareness for mobile devices. 2010 – 2015
Participants: Qualcomm Corporate R&D

This project develops techniques and software apps to infer daily life situations by applying machine
learning techniques and reasoning over data from a variety of sources on the the mobile device.
Sources of data include location, physical sensors (e.g., accelerometer, gyro, light, proximity, and
microphone), and device status (e.g., screen/keyboard usage, connectivity, and application status).
The project main tasks are inference of motion state and environment of the user from sensor data,
reasoning via rules to infer a set of daily life situations, semi-supervised learning to refine training
models, and algorithm optimizations for implementation on QC chipsets.

• Network Localization and Navigation in GPS-Challenged Environments. 2011 – 2015
Participants: Massachusetts Institute of Technology, University of Southern California,
and University of California Santa Barbara.
Funded by the Office of Naval Research.

This project provides reliable and accurate alternatives/supplements to GPS systems for distributed
groups of warfighters. The project’s approach is based on wideband wireless technology and cooper-
ative fusion of information available in harsh environments. Theory-inspired experimentation guides
the development of practical new positioning and navigation methods.
Key parts of the research are as follows: Machine-learning algorithms are used to extract ranging be-
liefs, which provide a statistical description of range estimates in terms of waveform features. New
scheduling techniques are designed to minimize inter-node communications for cooperative localiza-
tion. In order to accommodate network bandwidth and power limitations, compression of location
beliefs (statistical description of position) and generalized filtering algorithms for position estimation
are also developed. The algorithm development proceeds in parallel phases, in which lightweight
versions are designed as alternatives to enable hardware- and waveform-agnostic implementations.
Thus the localization/navigation system can potentially be implemented in a range of hardware from
military-grade radios to Zigbee-type sensor networks and smartphones.
The project is driven both by theoretical research and experimentation to validate the proposed lo-
calization and navigation algorithms. Extensive measurements of ultra-wideband (UWB) waveforms
in harsh environments are performed to create a large database for development and verification of
ranging beliefs. The localization and navigation algorithms are implemented in embedded proces-
sors, using information from sensors such as UWB radios and inertial measurement units (IMUs), in
both static and dynamic networks. The culmination of the project is a proof-of-concept demonstration
of localization and navigation by mobile nodes with meter accuracy in GPS-challenged environments.

• Cooperative Tracking in Harsh Environments:
Statistical Framework and Network Experimentation. 2009–2012
Participants: Massachusetts Institute of Technology.



Funded by the National Science Foundation.

This research is motivated by the need for accurate positional information in numerous commercial,
public service, and military applications. In cooperative localization and tracking, network devices
work together to determine positional information. In contrast to non-cooperative technologies, co-
operative localization and tracking are provably more accurate and more robust. Additionally, they
can be designed to be energy-efficient and, because they rely less on fixed infrastructure, more cost-
effective. The main tasks of this project are: 1) determine ultimate theoretical limits and performance
bounds on tracking networks; 2) design and implement an ultrawide bandwidth (UWB) radio net-
work that demonstrates cooperative localization and tracking; 3) develop algorithms to detect and
correct for NLOS situations to further increase performance. These algorithms are based on experi-
mental data from a UWB testbed and machine learning techniques to detect and classify objects, and
to mitigate NLOS impairments on ranging algorithms.

• Geo-Location for Non-Intrusive Instrumentation in GPS-Denied Environments. 2010–2011
Participants: Massachusetts Institute of Technology.
Funded by the Charles Stark Draper Laboratory.

This project focuses on the design of non-intrusive geo-location systems in Global Positioning System
(GPS)-denied environments. These systems require sub-meter localization accuracy in harsh operat-
ing conditions with non-intrusive minimal infrastructure. Ultra-wide bandwidth (UWB) technology
is particularly well suited for non-intrusive geo-location in harsh environments due to its fine delay
resolution and low interference to other wireless signals. With such transmission technology, location
information can be obtained from the waveforms received between pairs of nodes in combination
with prior knowledge of beacon positions. From the received waveforms, the relative position of
the nodes, i.e., the distances and angles among the nodes, can be inferred by extracting the relevant
information contained in the waveforms. From prior position knowledge, one can obtain better ac-
curacy of position inference as well as absolute positional information, i.e., position with respect to
a reference frame. This project determines optimal techniques to extract the localization information
inherent in UWB waveforms adapting to the changing wireless environments. The project also devel-
ops new algorithms for efficient beacon deployment and communication scheduling for localization,
based on a deep theoretical understanding of Fisher information geometry.


