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Diffusively coupled linear network
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Network model
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Network model
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Identifiability

A(q~Dw(t) = B(q")r(t) + F(q)e(t)
y(t) = Clg"w(?)

[2] H.H.M. Weerts et al., Automatica (89), 2018.
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Identifiability

Aw(t) = Br(t) + Fe(t)

y(t) = Cw(t)
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Identifiability

Aw(t) = Br(t) + {g} &(t)
y(t) = Cw(t)
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Identifiability

y(t) = Tyor(2) + Tyae(d) y(t) = Tgwr(t) T -

2a 2b
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Problem statement

A diffusively coupled linear network with partial instrumentation
is identifiable from data if ...

Aw(t) = Br(t) + m e(t) y(t) = CA "Br(t) + o(t)

.
y(t) = Cw(t)
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Instrumentation

Full Measurement Full Excitation
L Measurement ? Measurement
? Excitation L Excitation
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Full measurement!!!
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Full measurement!!!

Tyr = [UA]"UB

* 1 Excitation
e Left coprime A, B
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Full measurement!!!

Ty = [DA]"'DB

e 1 Excitation
e Left coprime A, B
1 Diagonality constraint(%°]
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Full measurement!!!
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Full measurement!!!

Tyr — A_lB

1 Excitation

Left coprime A, B

1 Diagonality constraint1°]
1 Parameter constraint
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Full measurement!1] Full excitation!°]

T, = A™'B Tyr = CA™1

1 Measurement

Right coprime C, A
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Partial instrumentation!1°

Ty = CTc[TpATc]) 1T B
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Partial instrumentation!1°

Tyr = CUc[UpAU| " 'UpB

K+c>L+1
» K Excitation & ¢ Measurements
e Left coprime A, B & Right coprime C, A
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Partial instrumentation!1°

T,r =CA™'B
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Instrumentation

Full Measurement Full Excitation
L Measurement 1 Measurement
1 Excitation L Excitation
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Partial instrumentation

K Measurement

c Excitation
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Transfer function
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Transfer function
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Transfer function

21 Q22 ... Qg ... Qg a2,
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Transfer function

a2 11 Qg
Tyr = (6 75 N 0 77 S 0 73 i | o
Qp_1,2 +++ O 14 +++ O 11 O 1]
a2 o ceeQpr arr |
16 1OJEM.M.Kivits and P.M.J. Van den Hof, IFAC WC, 2023.

[11] M. De Angelis et al., JAM, 2002.

TU/e



Transfer function

ap—1,1 O®[—12 -+ O 14 -++ Q[ 1 [-1 O[]
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Transfer function

QL 1,L-1 ®L—1,L
ar -1 QL
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Conclusion

A diffusively coupled linear network with partial instrumentation
is identifiable from data if ...

Aw(t) = Br(t) + m e(t) y(t) = CA B r(t) + o(t)
Ty
y(t) = Cw(t)

[ Tyr, ®5 ]—zab[ Tyr, Tye, A ]—ZbP[A,B,C,ﬁJJ
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Conclusion

A diffusively coupled linear network with partial instrumentation
is identifiable from data if ..

I
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