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Abstract—Recently new interaction measure has been proposed by Lee et al. [1]. The interaction measure
improves the generalized Gershgorin band and the p-interaction measure. Here, using the interaction measure,
a method to design a decentralized controller having loop failure tolerance is proposed.
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Fig. 1. y” '(E(jw)) versus w for the process of example 1.
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Fig. 2. Nyquist plot of g,i(s) for the process of example

1 (Solid circle-Gershgorin circle, dotted circle-

generalized Gershgorin circle, dashed circle-new
interaction measure with H(s)=1I).
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Fig. 3. Nyquist plot of g::(s) for the process of example
1 (Solid circle-Gershgorin circle, dotted circle-

generalized Gershgorin circle, dashed circle-new
interaction measure with H(s)=1I).
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Fig. 7. Nyquist plot of g,(s) for the process of example
2(Solid circle-generalized Gershgorin circle, dash-

ed circle-new interaction measure with ﬁ(s)zl).
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Fig. 8. Nyquist plot of gx(s) for the process of example

2(Solid circle-generalized Gershgorin circle, dash-

ed circle-new interaction measure with H(s)=1I).
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olx
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NOMENCLATURE

abs(E) :matrix with absolute value of its ele-
ment

diag( - ) : diagonal matrix

E(s) :(G()~ G(e)Gls) !

G, G(s) :open-loop transfer fuction matrix

G(s) : diag(gii(s))

27(s) :part of time delay and normalized
unstable in gi(s)

gi(s) :elements of G(s)

H(s) : closed-loop transfer function matrix

H(s), H(s) : decentralized closed-loop transfer func-

tion matrix
Hg(s), Hu(s): parts of H(s)

h(s), h{s) :diagonal element of H(s) or H(s)

] : imaginary number (\/—_1)

K, K(s), f((s): diagonal controller transfer function ma-
trix

ki(s), kis) :elements of K(s) or K(s)

N{&, g(s)} :net number of clockwise encirclements
of the point k+jo by the image of the
Nyquist contour under a scalar transfer
function g(s)

n :number of inputs or outputs

n : difference between numbers of poles
and stable zeros in g(s)

R+ :set of positive real numbers

Re( +) :real part

S :real positive diagonal scaling matrix

a B : constants

u( <) : structured singular value

v : interaction measure

a(-) : spectral norm

Opmar( ) : largest absolute singular value

T :time contant

® :angular frequency
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