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Néazev studijniho predmétu / Real Time Control Systems

Subject title

Typ predmétu / Subject type Compulsory elective dopor. roénik / semester/ | 2™ year
recommended year [2"term
semester

Rozsah studijniho predmétu / hod. za tyden /2 +2 Kredit a / Credits 5

Study load in hours and credits weekly load

Jiny zpasob vyjadieni rozsahu / 10 weeks, each 2 hours of lectures and 2 hoursroingary
Other expression of study load

Zpusob zakoréeni / Assessment Written exam Forma vyuky / Form of | Lectures and

teaching labs

DalSi pozadavky na studenta /
Other demands on students

Vyuéujici / Lecturer

Doc. Dr. Mgr. Ing. Jaroslav Hlava

Struéna anotace gedmétu /
Subject annotation

Short annotation of the course

This course is designed to provide the students avijood understanding of the basics of real tiystesms design. The
course includes basic principles of real time paogning: processes, synchronisation, communicatiorsaheduling in
real time systems and functions of real time ofregatystems. Since real time control representsodtige most
important areas where the real time systems angdpfhe course includes also an introduction ditgtal control,
computer implementation of control algorithms amstributed control systems.

Topics of the lectures

Real-Time Systems, definitions, hard versus saitt time systems, real time control systems, apfidinaeexamples.
Commonly used approaches to real-time schedulicligduling of periodic tasks, priority driven schiiolg, resource
access control.

Inter-process communication synchronisation, deaglsemaphores, queues

Real Time operating systems.

Sampling of continuous systems, discrete modelsaritinuous systems, state space and transfer dunctiodels
Z transform.

Design of digital controllers, digital approximatiaf continuous PID controllers, digital controfiewith optimised
structure..

Implementation of digital control algorithms, sdlen of sampling period, aliasing, effect of finieord length, fixed
point and floating point computation, quantisatéffects, effect of the computational time delay.

Distributed control systems, communication chamiedhys and their effect on control performance.

Architecture and programming of industrial contsgstems, connection of logical and digital controinodern PLC
systems.

Laboratories and seminars

The topics covered in lectures are practised inpader laboratory using selected real time operaiggtems an
industrial control systems Rockwell Automation. Tihessics of digital control are practised using Mathnd relevar
toolboxes. .

— L

Informace ke kombinované nebo distatini formé / Information for students in external form of study

Rozsah konzultaci (soustedéni) / hodin za tyden / hours per week
Consultations, study meetings

Rozsah a obsahové zagteni individualnich praci studenti a zpisob kontroly /
Individual student work — type, load, content and vay of checking

Studijni literatura a studijni pomicky / Reading list and study
utilities

Liu, J. W. (2000)Real Time Systems, Prentice Hall, Upper Saddle River, N.J.
Landau, loan D., Zito, Gianluca (2008®)igital Control Systems Design, Identification and Implementation, Springer
Verlag

Wittenmark, B., Astrom, K. J., Arzén K. E. (2008pmputer Control: An Overview, IFAC Professional Briefs, free
available from http://www.ifac-control.org/




