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Introduction

Dynamic network framework [ - pata-driven modeling of
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Introduction

Challenges in Dynamic networks
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Local identification

Single module identifiability [1]
* Method independent
e Identifiability: 0 r-signal

Transfer # r-signals
needed
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Problem

Local identification
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Research question

Research question

How can we obtain relaxed conservatism compared to current direct
methods?

* Requires less r-signals

* Keep advantages of the current direct methods
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Multi-step least squares method [-2]

Full network identification w=Gw-+ He+r
1. Estimate r — w with high-order ARX and reconstruct ¢

2. Use ¢é asadditional measured input (2

w=Gw+ He+r
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Multi-step least squares method [-2]

Full network identification w=Gw-+ He+r

1. Estimate r —w with high-order ARX and reconstruct é <« Indirect method

2. Use ¢é asadditional measured input (2
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Direct method

Estimate £ MISOmodels j =1,...,L

17 [1] Fonken, et al. (2022) Automatica 425t Benelux Meeting on Systems and Control TU/e

[2] Dankers, et al. (2019) technical note Stefanie Fonken



Multi-step least squares method

Full network identification — local identification

1. Select subnetwork ()
Immerse 1 @
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Local identification

Full network - Immersed network

w=G% + He +r ws = Gsws + Hsés + us
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Local identification [1.2]

* Decompose ws 1 wy| [g] wy +[g
jey Wy Gy |wu\ LO

* Confounding variable = Correlated noise

[2]
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Local identification £y

* No confounding variable for
Wy — Wy
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Local identification

Immersed network: 1y [1]
uy = J(q)ux + Sup
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Dynamic Known
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Multi-step least squares method [-2]
Local identification wy = G(q) [Z;}] + H(q)¢y + J(q)ux + Sup

1. Estimate uxup — w with high-order ARX and reconstruct éy
T~ Indirect method

2. Use éy as additional measured input 2!
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Local identification

Data informativity [

o, -0
W s r—
Nj
UxC,

st H
25 [1] van den Hof et al. (2020, 2023), Hendrickx, et al. (2019) gtzef::ize;gﬁxﬁetmg on Systems and Control TU/ e



Results

Local identification

Data informativity [
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Local identification
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Local identification &y=0
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Results

Local identification

Single module identifiability
* Method independent
e Identifiability: 1 r-signal

Transfer # r-signals
needed

Local Direct Consistency VIO
& ML

Indirect r—w Consistency 1

Multi-step 1. Indirect Consistency @ G

Least squares 2 Direct & ML?
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Conclusion & Future work

Conclusion

Combining indirect and direct methods:
* Requires less r-signals than current direct method
* Keeps advantages of the current direct methods

&
* Parametrize with Weighted Null Space Fitting — Convex
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