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Preface

The theory of belief functions, also referred to as evidence theory or Dempster-Shafer
theory, was first introduced by Arthur P. Dempster in the context of statistical inference,
and was later developed by Glenn Shafer as a general framework for modeling epistemic
uncertainty. These early contributions have been the starting points of many important
developments not only in statistics but also in computer science and engineering. The
theory of belief functions is now well established as a general framework for reasoning
with uncertainty, and has well understood connections to other frameworks such as
probability, possibility, and imprecise probability theories. It has been applied in diverse
areas such as machine learning, information fusion, and pattern recognition.

The series of biennial International Conferences on Belief Functions (BELIEF),
sponsored by the Belief Functions and Applications Society (BFAS), is dedicated to the
confrontation of ideas, the reporting of recent achievements, and the presentation of the
wide range of applications of this theory. The first edition of this conference series was
held in Brest, France, in 2010. Later editions were held in Compiègne, France, in 2012,
Oxford, UK, in 2014, Prague, Czech Republic, in 2016, again in Compiègne, France,
in 2018, and in Shanghai, China, in 2021 together with the 1st International Conference
on Cognitive Analytics, Granular Computing, and Three-way Decisions (CCGT 2021).

The 7th International Conference on Belief Functions (BELIEF 2022) was held
in Paris, France, during October 26–28, 2022. It was held both onsite and online due
to the COVID-19 situation. This volume represents the proceedings of BELIEF 2022,
and it contains 29 accepted submissions, each reviewed by either two or three peers
in a single-blind review process. Original contributions were solicited on theoretical
aspects (including, for example, mathematical foundations, links with other uncertainty
theories) as well as on methods for various problems including classification, clustering,
data fusion, and on applications in various areas including medical data processing,
environmental studies, and so on.

We would like to thank all the people who made this volume and this conference
possible: all contributing authors, the organizers, and the Program Committee mem-
bers who helped to build such an attractive program. We are especially grateful to our
four invited speakers, Stéphane Canu (INSA Rouen Normandie, France) for his talk
“Robustness of neural networks and adversarial attacks”, Rémi Bardenet (CNRS and
Lille University, France) for his talk “Topics in Monte Carlo computation and Bayesian
learning”, Ozgur Erdinc (Raytheon Technologies Research Center, USA) for his talk
“Challenges in AutomatingMission-Critical DecisionMaking Systems: A Practitioner’s
Perspective”, and Philippe Xu (Université de Technologie de Compiègne, France) for his
talk “Fusion of heterogeneous deep neural networks with belief functions”. We would
also like to thank all our generous sponsors: the Belief Functions and Applications
Society (BFAS), the DATAIA Institute, the SATIE Laboratory, the Sorbonne Center of
Artificial Intelligence (SCAI), the International Journal of Approximate Reasoning, and
Elsevier. Furthermore, we would like to thank the editors of the Springer series Lecture
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Notes in Artificial Intelligence (LNCS/LNAI) and Springer for their dedication to the
production of this volume.

August 2022 Sylvie Le Hégarat-Mascle
Isabelle Bloch
Emanuel Aldea
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