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Decentralized Control via
Sparsity Constraints

We are dealing with the case of Linear, Time Invariant, Dynamical Sys-
tems for which we propose a convex-programming based, design method
of Optimal, Decentralized Controllers. The decentralized setting is mod-
eled via the sparsity constraints paradigm, meaning that the decentralized
controller consists of interconnected blocks having access only to certain
measurements,
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Figure 1: The Closed Feedback Loop of Plant G and Controller K

What Has Been Done

What has been done: For a large class of decentralized configurations
that have a particular structural property called quadratic ioariance the
problem is readily proved tractable via convex programming ([2]) under
the restrictive hypothesis that the plant is sfrongly stabilizable.

A Convex Parameterization of All Stabilizing
Controllers for Non-strongly Stabilizable Plants,

under Quadratically Invariant Sparsity Constraints
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The Decentralized, Optimal
Control Problem

The Decentralized, Optimal Control Problem: Minimize a (given) norm
of the lower linear fractional transformation of some generalized plant,
subject to internal stability and a subspace constraint on the allowable con-
trollers (denoted here by S), on the account that K € S is a compact way
to formally describe the decentralized constraint on the controllers.
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Figure 2: Feedback Interconnection of a Generalized Plant and Its Controller

The set 8 is completely defined by the sparsity pattern of the controller,
that is by which of the sub-blocks of G are imposed to be identically zero.

What's New?

What's new: We have extended the techniques from ([2]) to the most
general case of arbitrary stabilizable (not necessary strongly stabilizable)
plants.
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The Idea

The Idea: We make use of an alternative Youla-like parametrization which
doesn't directly provide the set of all stabilizing controllers, but instead
gives a parametrization of all the closed loop transfer-functions achiev-
able with LTI, stabilizing controllers.

Theorem([1]. The set of all stable closed loop transfer-functions achievable
via a LTI controller is given by
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where Ky is any stabilizing controller, while the Youla-like parameter €,
runs through the set of stable transfer function matrices.

The alternative parametrization above, is the gist in coming up with a
change of variables that allows to recast problem (1) as
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where the set @ is solely defined by a certain sparsity pattern.
The equivalent convex problem (3) can be solved with the already avail-
able tools developed for solving the strongly—stabilizable case ([2]).
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