
Course 

Type 
Course Code Name of Course L T P Credit 

DC  Robust and Sliding Mode Control 3 1 0 4 

 

Course Objective 

 To introduce modern robust control techniques for analysis and controller design of 

uncertain linear systems, with a focus on robust stability and performance. Further, in this 

course, we discuss robust control for nonlinear systems under uncertainties / disturbances. 

Learning Outcomes 

Upon successful completion of this course, students will learn:   

 That how to design robust controllers for uncertain linear systems  

 To design robust controllers for nonlinear systems subjected to uncertainties, sliding 

surfaces, reaching phase, sliding phase, and sliding mode observers. 

 

Unit 

No. 
Topics to be covered 

Lecture + 

Tutorial  Hours 
Learning Outcome 

1 

Uncertain systems analysis: Overview on robust 

control, robust stability problem, performance 

requirements; Well-posedness, causality, internal 

stability, input-output stability, finite-gain stability, 

Unstructured uncertainty, parametric uncertainty and 

structured uncertainty modelling. 

8L+3T 

Students will learn the 

introduction of uncertain 

multivariable systems and 

robust control 

2 

Robust Stability and Performance: Robust 

stability, robust performance, linear fractional 

transformation (LFT), uncertainty representation in 

LFT structure Riccati equation and inequality, KYP 

lemma, bounded-real lemma, positive-real lemma, 

passivity theorem, small-gain theorem. 

10L+4T 

Understand the robust 

stability and performance  

3 

H2 and H∞ Control: Standard H2 control problem, 

H∞ controller synthesis: generalized problem, 

controller synthesis using LMI. 

6L+2T 

Understand the design of 

robust controller 

4 

Robust  Control Technique - Sliding Mode 

Control: Sliding modes in nature, Variable Structure 

Systems, Development of Sliding Mode Control 

(SMC), Concept of Sliding Surface, Reachability 

Conditions, Switching Control Action. 

9L+3T 

In depth knowledge about 

the phenomenon in sliding 

mode control  

5 
Estimation using Sliding Modes: Sliding Mode 

Observers, Fault Detection. 
5L+1T 

Estimation using sliding 

modes 

6 
Special Sliding Mode Controllers: Integral SMC, 

Terminal SMC. 
4L+1T 

Knowledge about some 

special sliding mode 

controller. 

Total  42L+14T  

 

Textbooks:  

1.    K. Zhou, J. C. Doyle and K. Glover, “Robust and Optimal Control”, Prentice Hall, Upper Saddle 

River, New Jersey, 1st Edition, 1996. 

2.    Edwards C. and Spurgeon S. K., “Sliding Mode Control: Theory and Applications”, 1st Ed., Taylor 

and Francis, 1998. 
 

Reference books: 

1.    Shtessel Y., Edwards C., Fridman L. and Levant A., “Sliding Mode Control and Observation”, 1st 

Ed., Springer, Birkhauser, 2014. 

2.    S. P. Bhattacharyya, H. Chapellat and L. H. Keel, “Robust Control: The Parametric Approach”, 

Prentice Hall, 1st Edition, 1995. 
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