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We consider a certain class of dynamical systems that describe collective motions
of mutually interacting particles on the unit circle. Such systems arise in various
theories of Mathematical Physics, including Kuramoto oscillators, Josephson junc-
tions and systems of spin-1/2 particles.

We start the analysis with an ideal situation of mean-field (global) coupling,
when the network of interactions is complete graph. Then, these dynamical systems
exhibit potential dynamics down the hyperbolic gradient in the unit disc. There is
a particular case when this hyperbolic gradient flow has a unique fixed point in the
unit disc. This point is conformal barycenter of particles, it can be interpreted as
a field whose evolution determines behavior of the system as a whole.

One interesting question is regarding the relation between conformal barycenter
and the mean value (centroid) of probability distributions on n-spheres.

In the case when particles are coupled through the complex network of inter-
actions, the conformal barycenter is represented by a probability distribution in
Poincaré disc. This probability distribution is represented as a (random, or fuzzy)
mean field of the network.

We point out relations between the network topology and the distribution of its
mean fields.

Further, we extend this approach to the 3-sphere by considering non-Abelian
Kuramoto model introduced by Max Lohe.

Finally, some physical interpretations as well as applications to natural comput-
ing are discussed.
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