
ADMISSION AND ACCOMMODATION
The course is offered in a hybrid format, allowing participants the flexibility 
to attend either in person or remotely via the Microsoft Teams platform. 
Admission to on-site attendance is granted on a  first-come, first-served 
basis to comply with the capacity of the lecture room.

Registration fees:

- Early Bird On-Site Participation: € 650.00 + VAT* 
  Deadline: July 28, 2026

- Late On-Site Participation: € 800.00 + VAT* 
  Deadline: September 16, 2026

- Live Streaming Online Participation: € 250.00 + VAT*
  Deadline: September 16, 2026

On-site participation includes a complimentary bag, five fixed menu buffet 
lunches, hot beverages, downloadable lecture notes.
Online participation includes downloadable lecture notes.

Application forms should be submitted online through the website: http://
www.cism.it. A confirmation message will be sent to participants whose 
applications are accepted.
Upon request, and subject to availability, a limited number of on-site participants 
can be accommodated at the CISM Guest House for € 35 per person per night. 
To request accommodation, please contact: foresteria@cism.it

 * where applicable; bank charges are not included - Italian VAT is 22%.

CANCELLATION POLICY
Applicants may cancel their registration and receive a full refund by notifying 
the CISM Secretariat in writing (via email) no later than:
- July 28, 2026, for early bird on-site participation;
- August 28, 2026, for late on-site participation;
- September 16, 2026, for online participation.
 No refunds after the deadlines. Cancellation requests received before these 
deadlines  and incorrect payments will be subject to a € 50.00 handling fee. 

CISM GRANTS
A limited number of participants from universities and research centers who 
do not receive support from their institutions can request a waiver of the 
registration fee and/or free lodging. 
Requests should be submitted by email to the CISM Secretariat at: 
info@cism.it by July 28,  2026. Submissions must include the applicant’s 
curriculum vitae and a letter of recommendation from the head of the depart-
ment or a supervisor, confirming that the institute is unable to provide funding. 
Preference will be given to applicants from countries that sponsor CISM.

For further information please contact:
CISM (Seat of the course)
Palazzo del Torso - Piazza Garibaldi 18 - 33100 Udine (Italy)
tel. +39 0432 248511 (6 lines)
e-mail: info@cism.it | www.cism.it

Udine  September 28 - October 2  2026

CISM Advanced School 
coordinated by

Andreas Müller
 Johannes Kepler University

Linz, Austria

Zdravko Terze
University of Zagreb

Croatia
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Rising interest in non-holonomic 
mechanical systems has initiated 
a large body of research that ex-
ploits what is often called ‘non-ho-
lonomic’ geometry. More precisely 
the geometric setting is that of 
(principal) bundles, which serve 
as configuration space, and the 
connection on the bundle plays a 
key role as it encodes constituent 
kinematic and dynamic relations. 
This not only provides a beautiful 
holistic approach to multi-phys-
ical systems it also gives rise to 
consistent compact and efficient 
computational formulations for 
complex systems. Renewed in-
terest in concepts from geometric 
mechanics for modelling and 
computation arises in various 
scientific and engineering commu-
nities. In robotics, geometric me-
chanics approaches have become 
a corner stone of what is some-
times called ‘modern robotics’, 
where Lie group formulations are 

now established for kinematics 
and dynamics modeling, and the 
bundle view is central for locomo-
tion planning and control of float-
ing-base systems, e.g. human-
oids, legged robots, and space 
robots. Computational multibody 
dynamics is another area that has 
embraced geometric methods for 
the consistent modeling of con-
strained systems comprising rigid 
and flexible bodies, and also ge-
ometric integration schemes are 
now established for the numerical 
analysis of such systems. In the 
last decade, significant progress 
was made in the field of compu-
tational geometric approaches to 
discrete and continuous mechan-
ical systems, in particular for the 
dynamics simulation and control 
of articulated rigid body systems, 
and of solid and fluid systems in 
a consistent geometric framework 
as well as fluid-structure interac-
tion and particle methods.

Recently geometric modeling of 
discrete and continuous systems 
find their fruitful application also 
in the domain of artificial intelli-
gence, where manifold learning, 
structure-preserving integration 
schemes, and computational 
Lie group formulations enhance 
efficiency and robustness of 
learning methods. Geometry 
based reduced-order modeling 
of complex systems, especially 
nonlinear dimensionality reduction 
techniques exploiting the topol-
ogy of the underlying manifolds, 
provide new perspectives in this 
emerging field. Hybrid surrogate 
models of continuum and discrete 
systems, merging physics-based 
sub-models and data-driven 
representations, are combined to 
co-simulate complex mechanic 
and thermodynamic phenomena 
by incorporating the geometric 
structure of information manifolds.

 Contemporary machine learning 
algorithms start using methods 
originated from physics and 
statistical mechanics even on the 
conceptual level as geometrical 
structures and principles provide 
insight into formulations and 
algorithms used in artificial intel-
ligence. 

This course will introduce attend-
ees to fundamental concepts and 
mathematical formulations of 
geometric mechanics and provide 
a panoramic overview of current 
state of research and applica-
tions of geometric modeling. It 
covers theoretical and mathemat-
ical foundations, computational 
methods that allow for practical 
application to multibody system 
dynamics, as well as cutting-edge 
multidisciplinary research.

All lectures will be given in English. 
Lecture notes can be downloaded from the CISM web site. 
Instructions will be sent to accepted participants.
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PRELIMINARY SUGGESTED READINGS

LECTURES

Géry de Saxcé - University Lille, France
7 lectures on: 
The geometric modelling of continuum mechanics and 
thermodynamics, principle of relativity with Galileo symmetry group, 
principles of the thermodynamics in geometric form, symplectic and 
variational principles for dynamics of viscous fluids.

Frédéric Boyer - LS2N Nantes, France
7 lectures on: 
Modeling Cosserat media and applications, fundamentals 
of Cosserat rods using Lagrangian reduction on Lie groups, 
geometrically exact finite element method, new parametrization of 
Cosserat rods with strain fields, modelling, simulation and control of 
continuous and soft robots.

Andreas Müller - Johannes Kepler University, Linz, Austria
7 lectures on: 
Geometric foundations, Lie group formulations for the kinematics 
and dynamics of stationary and floating-base rigid body systems, 
computational formulations applied to legged/walking robots, mobile 
platforms, zero-gravity floating-base system (e.g. satellites, space 
robots), non-holonomic mechanics of floating-base systems on 
principal bundle.

Radu Serban - University of Wisconsin-Madison, Madison, USA
7 lectures on: 
Particle methods and their applications, granular dynamics and fluid-
solid interaction in a Lagrangian framework, large-scale granular 
flow problems with frictional contact, smooth and non-smooth 
contact formulation, numerical solution techniques, Smoothed 
Particle Hydrodynamics, applications to large-scale simulations in 
terramechanics, terrestrial and extra-terrestrial vehicles and robots.  

Zdravko Terze - University of Zagreb, Croatia
7 lectures on: 
Geometric modelling of Euler and viscous fluid, dynamics of 
multibody systems and fluid-solid interaction in Lie group setting, 
coupled (‘multi-physics’) systems, structure-preserving integration 
schemes for Hamiltonian systems, applied to multibody systems 
immersed in fluid, aerospace case-studies, flapping-wing drones 
and locomotion systems. 
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