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INTRODUCTION

Predictive control algorithms emerged in the middle of the seventies from the side of industrial
applications. The main idea was to develop robust control algorithms based on simple, measurable process
models, providing acceptable results also with constraints, noises and parameter uncertainties. These
algorithms, using predicted future information could provide better control performance compared to the
usual PID control especially in case of known reference signal and with big dead time in the plant. The
philosophy behind is that using more information better decisions could be done. The main idea is to
calculate the actual and the subsequent control signals minimising the quadratic deviation of the reference
signal and the output signal in a given future horizon. According to the receding horizon control strategy
only the first control signal is used at the process input, and in the next sampling point the procedure is
repeated. Theoretical analysis of different versions of predictive control followed the presentation of the
first successful industrial applications. Nowadays it is declared that predictive control algorithms are the
secondly most used algorithms in the process industry — besides PID control. Predictive control algorithms
have been developed mainly for linear plants. Predictive control seems to be a promising technique also in
nonlinear environment. This is a strong research direction.

The aim of the course is to give an introduction to predictive control. Predictive control idea is explained,
its connection to other control methods is given. Different versions of predictive control algorithms are
discussed and the effects of the tuning parameters are analysed. Handling of constraints and some
robustness issues are also dealt with. Laboratory exercises using MATLAB/SIMULINK environment
demonstrate the behaviour of the algorithms.

LECTURERS

The course material has been prepared by associate prof. Ruth Bars and prof. Robert Haber.
Ruth Bars will present the lectures.
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1.2 Control structures
1.2.1. Feedback, feedforward
1.2.2. Cascade control
1.2.3. State-feedback as a generalization of cascade control (just the philosophy)
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1.3.2. PID, LQ, predictive, etc.
1.4 Handling of constraints
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1.6 Software aids
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Framework of different control structures is given with SIMULINK block diagrams. Design PID
controllers for a given plant with significant dead time in feedback, feedforward, cascade and
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The cost function
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