M.Tech. (DECS) I Semester
17EC11E3- DIGITAL CONTROL SYSTEMS
                                                                                                                                                              Credits: 4

Hours /week: 4 Hrs



                                                                        Sessional Marks: 40

Univ.Exam.Duration: 3Hrs 



                                            Univ.Examination.Marks: 60

UNIT-I
Introduction and signal processing: Introduction to analog and digital control systems – Advantages of digital systems – Typicalexamples – Signals and processing – Sample and hold devices – Sampling theorem and datareconstruction – Frequency domain characteristics of zero order hold.
UNIT-II

Z–transformations: Z–Transforms – Theorems – Finding inverse z–transforms –Formulation of differenceequations and solving – Block diagram representation – Pulse transfer functions and findingopen loop and closed loop responses.
UNIT-III

State space analysis and the concepts of Controllability and observability: State space representation of discrete time systems – State transition matrix and methods ofevaluation – Discretization of continuous – Time state equations – Concepts of controllabilityand observability – Tests(without proof).
UNIT- IV

Stability analysis: Mapping between the s–Plane and the z–Plane – Primary strips and Complementary strips –Stability criterion – Modified Routh’s stability criterion and Jury’s stability test.
UNIT-V

Design of Digital Control System: Design of Discrete PID Controller, Design of discrete state feedback controller. Design of set pointtracker. Design of Discrete Observer for LTI System. Design of Discrete compensator.
Discrete output feedback control: Design of discrete output feedback control. Fast output sampling (FOS) and periodic outputfeedback controller design for discrete time systems.
Text Books: 
1. “Discrete–Time Control systems” K. Ogata, Pearson Education/PHI, 2nd Edition.
2.  “Digital Control Engineering”, M. Gopal, Wiley Eastern, 1988.
3. “Digital Control of Dynamic Systems”, G. F. Franklin, J. D. Powell and M. L. Workman, Addison-Wesley, 1998.
Reference Books:
1.  “Digital Control Engineering”, K. Ogata, Prentice Hall, Englewood Cliffs, 1995.
2. “Digital Control and State Variable Methods” by M.Gopal, TMH, 4th Edition.
3. “Digital Control System”, B.C. Kuo, Holt, Rinehart and Winston, 1980.
