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Profile

Professor of Applied Machine Learning at RPTU Kaiserslautern-Landau and Head of Data Science and Its
Applications at the German Research Center for Atrtificial Intelligence (DFKI). Trained in Stochastic Processes and
Bayesian Methods under Fields Medalist Martin Hairer and Andrew Stuart.

A decade of building and fast-scaling applied Al research operations from zero — a DFKI department of 21
employed researchers plus research assistants and €8M in funding in four years, and a recurring research-sprint
programme at the Alan Turing Institute connecting dozens of external partners with academic teams. Research
spans the full lifecycle, from foundational contributions to Bayesian and Monte Carlo methods and energy-based
models to leading programmes that moved from research to deployment across medicine, transport, and public
policy. Holds a pending patent on small-model routing.

Highlights

Originated the small-model-ecosystem thesis; pending patent on small-model routing.

Four papers at ICML 2026 spanning scientific ML, world-model learning, and calibrated preference learning for
RLHF.

Built DFKI's Data Science and Its Applications department from zero to 21 employed researchers plus research
assistants and €8M in funding in four years.

Built and ran the Alan Turing Institute's Data Study Groups — a recurring applied-Al research-sprint programme
connecting external partners with academic teams.

Tenured at the University of Warwick at 28; full Professor at 33.

Raised €29.8M across academic and applied Al programmes (€8.5M personal share).

PhD under Fields Medalist Martin Hairer (and Andrew Stuart).

Prior founder: IntelligentX (Al for drug development).

Intellectual Property

Small-model routing — patent pending. Core mechanism underlying the specialised-model-ecosystem
architecture: routing queries across a network of lean specialist models rather than a single monolithic model.

Experience

RPTU Kaiserslautern-Landau — Professor for Application of Machine Learning (2021—present)
Set research direction in trustworthy Al, scientific ML, and machine learning for high-impact domains. Lead
interdisciplinary programmes (Al4Nof1, curATime, TrustifAl). Teach machine learning and generative Al.

DFKI — Research Department Leader, Data Science and Its Applications (2021—present)

Built the department from the ground up to 21 employed researchers plus research assistants and over €8M in
research funding in four years. Led development of BioDisco, a multi-agent framework for evidence-grounded
biomedical hypothesis generation. Delivered Al systems from research to deployment with clinical and
public-sector partners.

The Alan Turing Institute — Director of Data Study Groups; Co-Director, Health and Medical Sciences
Programme (2016-2021)

Directed the Data Study Groups, a recurring research-sprint programme that connected 46 external partners with
academic teams (600+ participants cumulatively). Co-led the institute's health and medical sciences research. Led
COVID-19 analytics briefed to the UK SAGE committee; developed predictive models for emergency admissions
serving 4.8M residents.

University of Warwick — Associate Professor (tenured), Mathematics & Statistics (2016-2021)
Tenured at 28. Set research agendas in Bayesian inference, probabilistic machine learning, and computational
statistics. Supervised PhD and MSc students.



University of Oxford — Departmental Lecturer & Junior Research Fellow, Somerville College (2014-2016)

University of Oxford — Postdoctoral Researcher with A. Doucet and Y. W. Teh (2013-2014)

Founding and Applied Al Experience

* IntelligentX — Co-founder. Al for drug development using knowledge graphs and generative models.
* BioDisco — Lead. Multi-agent framework for biomedical hypothesis generation.

* Al4Nofl — Personalised medicine via contextual bandits and adaptive N-of-1 trials.

* TrustifAl — Validation platforms bridging regulatory requirements and Al development.

Funding

Total raised since 2021: €29.8M (€8.5M personal share), across BMBF, Horizon Europe, industry partnerships,
and cluster initiatives.

* curATime Cluster4Future (cardiovascular prevention): €16M total, €0.9M personal share.
* TrustifAl (Mission Kl): €3.2M total, €1.6M personal share.

* Al4Nofl Precision Medicine: €1.8M total, €1.2M personal share.

* AI4CHEMRISK (risk and toxicology): €5M total, €0.6M personal share.

Education

University of Warwick — PhD in Mathematics (2010-2013). Advisors: Prof. Andrew Stuart and Prof. Martin
Hairer (Fields Medal, 2014). Faculty Prize for PhD Thesis.

University of Warwick — MSc in Mathematics (2009-2010), Distinction.
German Academic Scholarship Foundation (Studienstiftung), 2009-2013.

Selected Recognition and Service

* Member, EASAC & FEAM Joint Working Group on Al for Healthcare.

* Lead contributor to CONSORT-AI, SPIRIT-AI, and STARD-AI international reporting standards.
* Expert witness to UK Parliament on research integrity.

* Publications in NeurlPS, ICML, AISTATS, and leading statistics and medical journals.

Selected Publications
Full list (60+) on Google Scholar: scholar.google.com/citations?user=WogSEpYAAAAJ

Frontier Al, world models, and scientific ML

* Abijuru, J., Nagda, M. K., Ostheimer, P. S., Vollmer, S., Kloft, M., Fellenz, S. (2026). Physics-Informed Residual Flows
(ResPINNSs). ICML 2026. — Reformulates physics-informed networks as residual flows; higher accuracy with substantially
fewer parameters.

* Abijuru, J., Nagda, M. K., Ostheimer, P. S., Tauberschmidt, J., Vollmer, S., Mandt, S., Kloft, M., Fellenz, S. (2026).
Heavy-tailed Physics-Informed Neural Networks. ICML 2026. — Heavy-tailed residual model with convergence
guarantees; improves robustness of scientific ML training.

*  Benchmarking World-Model Learning with Environment-Level Queries. ICML 2026. (icml.cc/virtual/2026/poster/63929)

* Thies, S., Bengs, V., Kaufmann, T., Vollmer, S., Hillermeier, E. (2026). Calibrated Preference Learning: The Case of Label
Ranking. ICML 2026. — Formalises calibration for probabilistic label ranking; applied to RLHF reward models.

* Schréder, T., Ou, Z., Lim, J. N., Li, Y., Vollmer, S. J., Duncan, A. (2023). Energy discrepancies: a score-independent loss
for energy-based models. NeurlPS 2023.

* Lim, J. N., Vollmer, S. J., Wolf, L., Duncan, A. (2022). Energy-Based Models for functional data using path measure tilting.
AISTATS 2022.

* Sharma, R., Mukherjee, S., Sipka, A., Hullermeier, E., Vollmer, S. J., Redyuk, S., Selby, D. A. (2025). X-Hacking: The
Threat of Misguided AutoML. ICML 2025.

Multi-agent systems and LLMs

* Ke, Y., George, K., Pandya, K., Blumenthal, D., Sprang, M., GroBmann, G., Vollmer, S., Selby, D. A. (2025). BioDisco:
Multi-agent hypothesis generation with dual-mode evidence, iterative feedback and temporal evaluation.
arXiv:2508.01285.



Heller, S., Ibrahim, M., Selby, D. A., Vollmer, S. (2025). Finding common ground: Using LLMs to detect agreement in
multi-agent decision conferences. arXiv:2507.08440.

Selby, D. A. et al. (2024). Had enough of experts? Elicitation and evaluation of Bayesian priors from large language
models. NeurlPS 2024 Workshop.

Foundational learning theory: Bayesian inference and Monte Carlo

Bouchard-Cété, A., Vollmer, S. J., Doucet, A. (2018). The Bouncy Particle Sampler: A Nonreversible Rejection-Free
MCMC Method. Journal of the American Statistical Association, 113(522).

Gorham, J., Duncan, A. B., Vollmer, S. J., Mackey, L. (2019). Measuring sample quality with diffusions. Annals of Applied
Probability, 29(5).

Teh, Y. W., Thiery, A. H., Vollmer, S. J. (2016). Consistency and fluctuations for stochastic gradient Langevin dynamics.
JMLR, 17(1).

Hairer, M., Stuart, A. M., Vollmer, S. J. (2014). Spectral gaps for a Metropolis—Hastings algorithm in infinite dimensions.
Annals of Applied Probability.

Applied Al translation

Liley, J. et al. (2024). Development and assessment of a machine learning tool for predicting emergency admission in
Scotland. npj Digital Medicine, 7. — Deployed model serving 4.8M residents.

Vollmer, S. J. et al. (2020). Machine learning and artificial intelligence research for patient benefit: 20 critical questions on
transparency, replicability, ethics, and effectiveness. BMJ, 369.



