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Propositions
belonging to the thesis

Formation control in the port-Hamiltonian framework
of

Ewoud Vos

1. In the presence of Coulomb friction continuous virtual springs can not achieve
exact formations for any finite spring constant. A discontinuous counterpart of
such springs can achieve exact formation if the control gain of each spring is
strictly larger than the friction coefficient of the two agents interconnected by
the spring. (Chapter 3)

2. Formation control of a network of wheeled robots can be achieved by assigning
virtual springs between the front ends of the robots rather than the centers of
mass. (Chapter 4)

3. Velocity tracking along a desired heading can be achieved using generalized
canonical transformations, under a natural condition on the initial heading of
the wheeled robots. (Chapter 4)

4. Internal model control is able to reject harmonic matched input disturbances
for a network of nonholonomic wheeled robots. (Chapter 4)

5. Orbital phasing of satellite constellations on circular target orbits can be achieved
using a combination of virtual springs and dampers. (Chapter 5)

6. Using an energy-based modeling framework for the modeling, analysis, and de-
sign of complex networked systems facilitates communication amongst control
theorists and practitioners.

7. Formation control is not just a group of agents behaving in certain way, it is
about the behavior as a group. This was already noted by Aristotle, who claimed
that: “Totality is not, as it were, a mere heap [of parts], but the whole is some-
thing besides the parts” (Metaphysics, Book VIII, 1045a.8–10).

8. Good scientists do not make good teachers.

9. Doing a PhD is not that different from working in industry: solving problems
that do not have clear cut answers and doing so with a burdensome deadline.


