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Introduction ¢ dynamic networks
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Introduction

Overall trend:

A (Largescale) interconnected systems

A With hybrid dynamics (continuous / switching

A Distributed / multiagent type monitoring, control and optimizatigmoblems
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A Modelling problems will need to consider
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Introduction

Distributed/ multi-agent control:

With both physical and communication links between
systems:; and controllersc;

How to address datdriven modelling problems in such a setting?
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Introduction

The classical (multivariable) identification problélrlns
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Identify a plant modelG on the basis of measured signaisy
(and possibly ), focusingon continuous LTdynamics

We have to move from a fixed and knowonfiguration
to dealwith structurein the problem

1L jung(1999),Soderstromand Stoica(1989),Pintelonand Schoukens (2012 TU/e
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Dynamic networks for datadriven modeling



Dynamicnetworks
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State spaceepresentations
(GoncalvesWarnick Sandberg, Yeung, Yu&therpe X 0

Module representation
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Dynamicnetwork setup

I, externalexcitation
V, processnoise
w; node signal
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Dynamicnetwork setup

I, externalexcitation
V. processnoise

w; node signal
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Dynamicnetwork setup

I, externalexcitation
V, processnoise
w; node signal
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Dynamicnetwork setup

r,_externalexcitation
V, processnoise
w; node signal
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Dynamicnetwork setup

Assumptions:

A Total ofL nodes

A Network is welposed and stable

A Modulesare dynamic, mape unstable

A Disturbances are stationary stochastic and
can be correlated
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w(t) = GO(q)w(t) + R%(q)r(t) + v(¢t)

P.M.J. Van den Hof, A.G. DankéS,.CHeubergerand X Bombois Automaticg 2013. TU/e
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Dynamicnetwork setup

Many new identification questions
can be formulated:

Here: focus omrediction error methods
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Identification of a local module
(knowntopology)

Identification of the full network
Topology estimation

Sensor and excitation selection
Fault detection

Experiment design

User prior knowledge of modules
Scalable algorithms
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