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“Synchronization revisited: standing on the shoulders of
Christiaan Huygens”
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Hosted by: Prof. Alon Wolf, Dean and Prof. Oded Gottlieb

In 1665 the Dutch scientist Christiaan Huygens ‘discovered’ the in-phase and anti-phase synchronization
of two pendulum clocks hanging on the wall. This ‘sympathy’ of clocks, as Huygens called such
coordinated motion, has been observed in different areas like physics, nature, biology, and engineering.
The study of synchronization relies on a thorough understanding of the underlying dynamics of (time-
delayed) coupled systems and extends also to larger groups of coupled systems. The purpose of the talk
is to review a range of exiting and interesting examples of synchronized systems and in particular to
focus on the means why pairs of coupled identical (oscillating) systems may exhibit identical oscillatory
motion. Moreover, a framework is developed that allows the analysis of synchronization and partial
synchronization in a network of coupled identical systems. Particular focus in this regard will be given
to real-world networks of coupled identical systems — like a brain or traffic or an ensemble of robots-
and how synchrony can be enforced in such a system. Laboratory experiments with robots and field tests
with multiple wirelessly connected cars will be given.

Bio: Henk Nijmeijer (1955) is a full professor in Dynamics and Control at the Department of Mechanical
Engineering of the Eindhoven University of Technology. His research field encompasses nonlinear
dynamics and control and applications thereof. He is a fellow of the IEEE since 2000 and was awarded
in 1990 the IEE Heaviside premium. He is appointed honorary knight of the ‘Golden Feedback Loop’
(NTNU, Trondheim) in 2011. Since January 2015 he is scientific director of the Dutch Institute of Systems
and Control (DISC). He is recipient of the 2015 IEEE Control Systems Technology Award and a member
of the Mexican Academy of Sciences. He has been Graduate Program director of the TU/e Automotive
Systems program in the period 2016-2021. He is an IFAC Fellow since 2019 and as of January 2021 an
IEEE Life Fellow. He is Chief Field editor of the newly established journal Frontiers in Control Engineering.
He chairs the Dutch Mechanical Engineering Council and is a core member of the ICMS with focus area
'‘Complexity and Soft Robotics'.
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