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' Loewner Data-Driven Control: general formulation |

0.03616(5—140.5)(s—40)3

P — T2 2
1\/1(5) (s*+1.071s+157.9)(s°+3.1725+1936) } K*(S) _ k(

B 1
(s) = 0.0452+0. 4511

Input data
e Frequency-domain data from the plant P: {w;, ®;}, i =1... N.
e Reference model M.

Proposed methodology

1. Computation of the ideal controller K* frequency-response: K*(w;) = ®; "M (ww;)(1 — M(w;)) ™.
2. Interpolation and reduction of the ideal controller K* through the Loewner framework.
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— The reference model should be achievable by the plant.
— A data-driven closed-loop stability analysis is needed.

{ Selection of an achievable reference model ]~
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1) Projection of the available data to determine the nature of P:
the system is stable but Non-Minimum Phase (NMP).

—Plant P

- “Stable projection P°

—Antistable projection P%°

Magnitude (dB)
o

—Inverse of the plant 1/P
—Stable projection (1/P)°
— Antistable projection (1/P)%°
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2) Principal Hankel Components technigue to determine the num-
ber of NMP zeros and obtain an estimate of the instabilities.
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3) Construction of an achievable reference model M.
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| Data-driven closed-loop stability analysis

Achievable reference model M
The interconnection is stable for all stable A such that ||All < ~

ff |1 — M;)P|l. <7

— Maximal controller modelling error 4! = max |(1 — M (ww;))®;

1=1...N
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2 —Controller modelling error (Loewner) - Plant
— —Estimated lifriit 1 —Reference model My,
Ml o True limit 2" o With the controller of order n = 2-
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[ Conclusions and outlooks }

M, = MB. bl prton K of K (o 10 e Data-driven technique taking into account the inherent perfor-
n i - \ mance limitations of the plant.
B.(s) =] S 2, N e The reduction of the controller is performed under a stability con-
i1 ST A g \/ \ f straint.
— No more compensation of in- v‘ e Need for a better data-driven estimation of the H..-norm.
stabilities in the open-loop’ . e [00 conservative stability test: possibility to use other stability
reaueney e indicators.
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