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1. What is “Glocal Control” ?
2. Global vs Local
3. Hierarchical Consensus

4. Toward “Glocal Control”




Glocal Control

Realization of Global Functions
by Local Measurement and Control

Recently, systems to be treated in various fields of
engineering including control have became large and complex,
and more high level control such as adaptation against changes
of environments for open systems is required. We need to pay
much attention to analysis and control of meteorological
phenomena and bio systems as such large scale dynamical
systems, where our available actions of measurement and
control are restricted locally although our main purpose is to
achieve the desired global behaviors.

This motivates us to develop a new research area so
called "Glocal Control," which means that the desired

global behaviors is achieved by only local actions.
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Urban Heat Island Problem
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Framework for “Glocal Control”

Physical Network
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Hierarchical Bio—-Network Systems

\HGMIS(www.ornI.gov)
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Hierarchical Structure

with Multi-resolution
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*Resolution of State Variables
*Resolution Converters (High & Low)



Key Notion

Toward “Glocal Control”

(1) Combined NW:
Physical NW & Information NW
(2) Seamless Actions of
Measurement, Prediction, Control
(3) Hierarchical Dynamical Systems
with Multi-Resolution
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2. Global vs Local




Example : Glocal vs Local
Prisoners’ Dilemma (1/2)
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3. Hierarchical Consensus




Consensus

for multi-agent dynamical systems
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Fundamental Questions

e Consensus = Lyapunov Stability
of total system, which Is quite large ?
e Consensus Performance = Stability Degree ?




Hierarchical Multi-agent Dynamical System

AN
Larger Scale

e : Agent Subgystem

# total agents : nIX n2x n3

e Hierarchical model with fractal structure ?




Information Structure Inside Sub-group
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Hierarchical Information Structure (1/2)
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Hierarchical Information Structure (2/2)
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General Expression for Hierarchical MADSs

- Fractal & Cyclic Structure -

Ay = P — 1 :Cyclic Pursuit inside sub-group
A = diag(A;_1—I)+P® A
7 —

Homogeneous /

structure Fractal
structure

Property on
Interactions

weak interaction:
Sparse
Small gain




New Weak Interconnection Properties

A Low-rank High-rank
Sparse A=
A= CT (Smith)

Dense (i G=1, ¢>0)
1=1

Share an aggregated information
Control uniformly
¢"=(10 - 0) :sparse
¢"=L(11 - 1) :dense




Eigenvalue Distributions (n1=25, n2=4)
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Time Responses (n1=25
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4. Toward “Glocal Control”
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Urban Heat Immune
|S]ahd Systems -

Valida ough ’
Real Applications
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