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Objectives

The purpose of this course is to present the fundamentals of the theory and application of digital
control system. In particular, this course will provide methods for design and analysis of digital
control system.

Course Outcomes

Students will be introduced to the fundamental concepts, principles and application of digital control
system analysis and design.

Students will be able to design systems applying classical control methods as well as the modern
control design.

Contents of the
course

Introduction to digital control
Discrete time system representation, Mathematical modeling of sampling process, Data
reconstruction (4)

Modeling discrete-time systems by pulse transfer function
Reuvisiting z-transform, Mapping of s-plane to z-plane, Pulse transfer function, Pulse transfer function
of closed loop system, Sampled signal flow graph (6)

Design of sampled data control systems
Lead, Lag and Lag-Lead compensator design using Bode plot and root locus (8)

Deadbeat response design
Design of digital control systems with deadbeat response, Practical issues with deadbeat response
design, Sampled data control systems with deadbeat response (6)

Discrete state space models
Controllability and observability, Stability, Lyapunov stability theorem (8)

State feedback and Output feedback design
Pole-placement by state feedback, Set point tracking controller, Full order observer, Reduced order
observer, output feedback design (6)

Introduction to optimal control
Basics of optimal control, Performance indices, Linear Quadratic Regulator (LQR) design (4)
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