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Propositions

belonging to the thesis entitled

A port-Hamiltonian framework for displacement-based and
rigid formation control

by

Ningbo Li

1. The port-Hamiltonian form reveals the physical structure and intercon-
nection of multiple agents, which provides a powerful tool to handle
formation control problems. (Chapter 2)

2. The passivity-based port-Hamiltonian framework for multi-agent for-
mation control is suitable to represent complex agent dynamics and
heterogeneous formation constraints and has favorable scalability prop-
erties. (Chapter 2)

3. The algebraic properties of the incidence matrix and of infinitesimal
rigidity are effective tools to prove stability for displacement-based and
rigid formation control, respectively. (Chapter 2)

4. Designing the connection topology as triangulated graphs is favorable
for formation control. On the one hand, the triangulated structure pre-
serves rigidity. On the other hand, communication and measurement
within different triangles restrict the accumulation of errors. (Chapter
3)

5. The port-Hamiltonian framework provides an energy-based point of
view for angle-based formation stabilization and can achieve more ma-
neuvers using the bearing and velocity measurements for the double-
integrator model. (Chapter 3)

6. To handle the unavailable velocity, a dynamic extension can be used to
inject damping into the closed-loop system. To handle the unavailable
distance, bearing and velocity measurements can be used to construct
the energy-based passive estimator. (Chapter 3 and 4)

7. From error to error one discovers the entire truth. Sigmund Freud
Move forward a little bit every day like a chess pawn, and unexpected gains
will come unexpectedly. Chinese Proverb
Constant revision and polishing result in an excellent paper.


