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Course Outcomes;

At the end of this course, students will demonslrate the ahility 10

o Obtain discrete representation of LT1 systems,

. Analyse stability of open loop and closed loop discrete-time sy stems
e Design and analyse digital controllers.

s Design stale feedback and output feedback controllers

Module 1: Discrele Representation of Continucus Systems (6 hours)

Basics of Digital Control Systems. Diserete represcntation of continuous systems Sample
and hold circuit. Mathematical Modelling of sample and hold circuit, Effects of Sampling
and Quantization. Choice of sampling frequency. ZOH equivalent.

Maodule 2: Discrete System Analysis (6 hours)

Z-Transform and Inverse Z Transform for analyzing discrete ime systems. Pulse Transfer
function. Pulse transfer function of closed loop systems. Mapping from s-plane 1o z plan
Sohrtion of Discrete time systems. Time response of discrete time system.

Module 3: Stability of Discrete Time System (4 hours)

e ] = N g E o ; g aayes e | i
Stability analysis by Jury test, Stability analysis using bilincar transformation. Désign of ' 7= >4
digital control system with dead beat response. Practical issues with dead bemt réspdnse
design.

Module 4: State Space Approach for discrete time systems (10 hours)

State space models of discrete systems, State space analysis. Lyapunov Stability,
Controllability, reach-ability, Reconstructibility and observability analysis. Effect of pole
zero cancellation on the controllability & observability.

Module 5: Design of Digital Control System(8 hours)
Design of Discrete PID Controller, Design of discrete state feedback controller. Design of set
point tracker. Design of Discrete Observer for L'TT System. Design of Discrete compensator.

Module f: Discrete output feedback control (8 hours)

Design of discrete output feedback control. Fast output sampling (FOS) and periodic output |
feedback controller design for discrete lime systems,

Text Books | |

| K. Ogata, “Digital Control Engineering”, Prentice Hall, Englewond Cliffs, 1995,
I M. Gopal, " Digital Control Enginecring”, Wilcy Eastern, 1988. |
3. G. F Franklin, J. D. Powell and M. L. Workman, * Digital Control of Dyna
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Systems”, Addison-Wesley, 1998, S“;‘j&/ g
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