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Network identification
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From classical models…

…to dynamic network models

Nodes: input and output
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Network identification

This is a consistent estimator, under the following conditions:
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Network identification – reduced rank

What can we do if the disturbances are not full rank?
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⁞ This situation is not really treated 
in the classical PEM literature

[1] Deistler, Scherrer and Anderson, 2015

but known in (dynamic) factor analysis[1]
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Network identification – reduced rank

A simple example: 2 nodes disturbed by 1 noise

[1] N. Everitt et al., SYSID, 2015.
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Network identification – reduced rank
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Can be detected from data



9

Network identification – reduced rank

[1]

[1]  Cao, Picci & Lindquist (Automatica, 2023) have shown that this requires the assumption that
the deterministic mapping from       to      is stable. 
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Network identification – reduced rank
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Network identification

Constraint can be infeasible            Relax the constraint

Which is a WLS with parameterized weight

Computationally more attractive
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Network identification – simulation example
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Variance-free when 
dependencies taken into 
account

Weerts et al, Automatica, December 2018
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Network identification 

However:  methods based on non-convex optimization scale poorly to larger dimensions  

Alternatives:  Sequential / multi-step methods / weighted nullspace fitting[1]-[3]  

[1] Galrinho, Rojas and Hjalmarsson, TAC 2019
[2] Weerts et al, SYSID 2018

[3] Fonken et al, Automatica, 2022



Data-driven modeling in linear dynamic networks16
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Sequential LS ARMAX identification



Sequential LS method for ARMX models [1]
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[1] Weerts et al., SYSID 2018, inspired by Durbin, 1960  and Galrinho et al., TAC, 2019. 



Sequential LS method for ARMX models 
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Sequential LS method for ARMAX models 

19

[1] Weerts et al., SYSID 2018; PhD thesis 2019.
[2] Galrinho et al., TAC, 2019. 



Sequential LS method for ARMAX models 
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[1] Weerts et al., SYSID 2018; PhD thesis 2018
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