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Networked Control Systems
Networked control systems (NCS’s) represent a class of control

systems where the feedback loop is closed via a communication

component, wired or wireless.

Several advantages of wireless NCS’s, such as:

•ease of maintenance;

•flexibility in design process,

have attracted much attention in control and industrial communi-

ties. Nonetheless, certain issues in wireless communication com-

ponents, such as:

• limited battery life;

• limited communication bandwidth,

hamper their application and usually cause over-provisioning in

designing of such communication components.

Networked Control System

Event-Triggered Control
Recently, the notion of event-triggered control (ETC ) has been

introduced by [1] to reduce the number of unnecessary controller-

actuator (C-A) and sensor-controller (S-C) communications:

•Core idea: the necessity of information flow based upon the loss

of a measure of stability (and/or optimality);

•Triggering mechanism (TM): the responsible entity of monitor-

ing the considered measure;

•Practical implication of TM: as an intelligent sensory system,

monitoring system states and enabling S-C communications as

soon as the violation of the considered measure.

MSc Project Proposal
In this project, our goal is to equip a class of finite-horizon model

predictive control (MPC ) technique, the so-called multiplexed

model predictive control (MMPC ) [2], with an event-triggering

mechanism for updating the control action.

MMPC characteristics are as follows:

•division of the system into multiple sub-systems;

•updating only one sub-system’s input during each finite horizon

(in common MPC strategies, all the inputs are updated simul-

taneously);

• reduction of the number of decision variables (i.e, the control

inputs) in the optimization problem at each sampling instant;

• suited for large scale systems with limited computation power.
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In the currently proposed technique, the order of sub-systems

that determines the control input update sequence is fixed. In-

spired by event-driven strategies, our goal is to propose an event-

based mechanism to determine which sub-system’s input is re-

quired to be updated. Therefore, we will be able to synthesize

optimization-based controllers that are suitable not only for sys-

tems with limited computation capacity but also for systems with

limited communication capacity.

Prerequisites: Model predictive control; familiarity with notions

of stability and convex optimization is advantageous.
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