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DE NEED515 Digital Control of Industrial Systems 3 0 0 3 

 

Course Objective 

 This course objective is to analyse and design control systems in the discrete-time domain, 

bridging the gap between continuous-time theory and implementation of control algorithms 

on digital computers and microprocessors. 

Learning Outcomes 

Upon successful completion of this course, students will learn:   

 Sampling, reconstruction, discrete-time system modelling 

 Design techniques like root locus and Bode plots in the z-domain to create effective digital 

controllers for modern applications. 

 

Unit 

No. 
Topics to be covered 

Lecture 

Hours 
Learning Outcome 

1 

Discrete-time signals and systems, Z-transform, 

pulse transfer functions, Inverse Z-transform, 

Modified Z-transform, Multirate discrete data 

system. Stability Analysis. 

9L 

Knowledge about the basics of 

discrete domain signals. 

2 

Discrete-time  Root locus,  Frequency response. 

Compensator design, Controller design, Deadbeat 

response. 

9L 

Understand the compensator design 

in discrete domain. 

3 
State-space models of discrete-time systems, 

Controllability, Observability. State feedback 6L 
Understand the fundamentals of 

discrete time systems in state space. 

4 
 State estimation, Kalman filtering. 

10L 
In depth knowledge about the 

estimation 

5 
Linear regulator. Parameter estimation. 

8L 
Knowledge about regulator and 

estimator in discrete domain. 

Total 42L  

 

Textbook:  

1. B. C. Kuo, “Digital Control Systems”, Oxford University Press, 1992. 

 

Reference books: 

1. K. J. Åström, B. Wittenmark “Computer Controlled Systems: Theory and Design”, Courier 

Corporation, 2013. 

2. M. Gopal, “Digital control and state variable methods”, Tata McGraw Hill, 2009. 

3. K. Ogata, “Discrete-Time Control Systems”, Pearson Education, 1995. 

 


