


Cooperative Control of Large Systems

Motivation

“Cooperative Control” is a term which is used to capture the problem cases
in which some type of repetition of subsystems, which are interconnected,
occurs. Such systems can be found:
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Agents may interact in a cascade structure or in a neighborhood structure.

Assumption:
Agents are identical in structure, but may have different parameters.
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It is desired to develop an understanding of the behavior of such
Interconnected systems; in particular:

We shall give a brief overview of some preliminary studies in each of the
three cases:
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Dynamical behavior of open-loop underwater vehicle
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Dynamics
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Dynamical behavior of close-loop underwater vehicle
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Following the leader’'s maneuvers
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Attraction and Repulsion

In each section:
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Following the leader, repelling and attracting. Graph remains connected.
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Following the leader, repelling and attracting. Graph is disconnected
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In Man-made systems:
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Dynamical behavior of open-loop Front Wheel Drive and steering vehicle
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String Unstable, Decentralized Controller
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String Stable, Centralized Controller
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In organs of human body

Intestinal Slow-Wave
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Intestinal Slow-Wave

Oscillators
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The experimental results show these frequency plateaus:

Question: What is the mechanism by which this arises?
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VanDerPol interconnected oscillators:
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Instantaneous Frequency of Oscillators  Low-Pass Filtered Frequency of Oscillators

Frequencies of interacting VanDerPol oscillators.
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Coupled (Cascaded) Oscillators

Uncoupled Oscillators
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Prospectives:




Lake O’ hara, BC

Canada




