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This module aims to introduce you to state-space methods for the analysis and
design of control systems. You will learn how to obtain state-space models from
transfer functions and vice versa. You will assess the stability properties of dynamical
systems and structural properties such as reachability and observability. Finally, you
will design feedback controllers in a systematic way to modify the behaviour of the

system.
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Upon successful completion of this module, you will be able to:

1. Construct models of dynamical systems using differential and difference equations
2. Compute a state-space representation from a given transfer function and vice
versa, and quantify difference between the two representations

3. Assess stability properties of dynamical systems and structural properties

4. Devise feedback controllers in a systematic way to modify the behaviour of
dynamical systems

5. Assess a priori what behaviour can and cannot be achieved in a dynamical
system

6. Devise, implement and validate a linear regulator

Abstract dynamical systems;

Differential and difference equations;

State space models;

Lyapunov stability;

Structural properties (controllability and observability);

Kalman decomposition;

Pole placement via state feedback and dynamic output feedback;
Observer design.

This module is taught as a traditional module with theoretical lectures supported by
exercises and examples. The lectures cover the topics from a theoretical point of
view. Concepts, problems and solution methods are explained and justified from a
theoretical and intuitive point of view.

The coursework requires understanding a new topic, such as Adaptive Control, the
Regulator Theory, and solve a design problem.

The module is assessed by a 3-hour, closed book, written examination (75%) and by
a Coursework component (25%).

You will be provided with written comments on exam example answer sheets.
Feedback to the coursework will be provided within 2 weeks, with comments on the
script and a grade.
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Assessment details

Pass mark
Grading method |Numerica| | 50%
Assessments
rass Must
Assessment type Assessment description Weighting mark pass?
Examination 3 hour closed book written examination 75% 50%|N
Coursework CW on a selected topic in systems and 25% 50% N

control theory. The CW requires
understanding a new topic, such as
Adaptive Control, the Regulator Theory,
and solve a design problem.

100%




