EEE 3104-Control systems
Section-A & B

Course outcomes
Students  who successfully complete the course will be able to

1. Demonstrate an understanding of the fundamentals of (feedback) control systems.

2.Determine and use models of physical systems in forms suitable for use in the analysis and design of  control systems.

3. Determine the transfer function of the control systems from block diagrams and signal flow graphs. 

4.Determine the time and frequency-domain responses of first and second-order systems to step and sinusoidal (and to some extent, ramp) inputs.

5.Determine the (absolute) stability of a closed-loop control system by applying root-locus technique to analyze and design control systems

6.Determine the stability of the control systems by using Bode, Polar and nyquist criteria.

Lesson plan

	S.No
	Toipc
	No. Of Classes
	Tutorials

	1. 
	Mathematical modelling
	9
	1

	2. 
	Signal flow graphs
	4
	1

	3. 
	Block diagram reduction techniques
	6
	1

	4. 
	Time response Analysis
	9
	

	5. 
	Root locus
	5
	1

	6. 
	R -H criteira
	4
	2

	7. 
	Frequency response analysis
	5
	1

	8. 
	Bode plot
	4
	2

	9. 
	Polar plot
	3
	1

	10. 
	Nyquist plot
	4
	2


Total classes =54+12= 66

Section-C

COURSE OUTCOMES:
Students who successfully complete the course will be able to:

1. Determine and use models of physical systems in forms suitable for use in the analysis and design of control systems

2. Determine the time and frequency-domain responses of first and second-order systems to step and sinusoidal (and to some extent, ramp) inputs.

3. Apply different techniques to analyze and design control systems.
Lesson plan
	S.No
	Toipc
	No. Of Classes
	Tutorials

	1. 
	Mathematical modelling
	9
	1

	2. 
	Signal flow graphs
	4
	1

	3. 
	Block diagram reduction techniques
	6
	1

	4. 
	Time response Analysis
	9
	

	5. 
	Root locus
	5
	1

	6. 
	R -H criteira
	4
	2

	7. 
	Frequency response analysis
	5
	1

	8. 
	Bode plot
	4
	2

	9. 
	Polar plot
	3
	1

	10.
	Nyquist plot
	4
	2


Total classes =54+12= 66
LECTURE SCHEDULE
	S.No
	Description of Topic
	No.of Classes

	1. 
	Introduction to Control Systems
	1

	2. 
	UNIT-1  Classification of Control Systems
	1

	3. 
	Examples of Control Systems
	1

	4. 
	Transfer Functions of Linear Systems
	1

	5. 
	Impulse Response of Linear Systems
	1

	6. 
	Introduction to reduction of block diagrams
	1

	7. 
	Problems on block reduction techniques
	3

	8. 
	Signal Flow Graphs introduction 
	1

	9. 
	Signal Flow Graph problems
	3

	10. 
	Tutorial
	2

	11. 
	UNIT-2 Introduction to Mathematical Modeling of Physical Systems
	1

	12. 
	Problems on mathematical modeling
	4

	13. 
	Transfer Function of Electrical networks
	1

	14. 
	Problems on Force- Current Analogy
	1

	15. 
	Problems on Force – Voltage Analogy
	1

	16. 
	Problems on Torque – Current Analogy
	1

	17. 
	Problems on Torque – Voltage Analogy
	1

	18. 
	Tutorial
	3

	19. 
	UNIT-3   Time Domain Analysis of Control Systems- Introduction
	1

	20. 
	Standard Test Signals
	1

	21. 
	Time Response of First Order  and second order Systems with Standard Input Signals
	3

	22. 
	Steady State Errors and Error Constants
	1

	23. 
	Effect of Adding Poles and Zeros to Transfer Function, introduction to controllers
	1

	24. 
	P, I, PI, PID controllers
	1

	25. 
	Tutorial
	3

	26. 
	UNIT-4 Concept of Stability and Necessary Conditions for Stability
	1

	27. 
	Routh-Hurwitz Criterion
	1

	28. 
	Problems on R-H criteria
	2

	29. 
	 Concept and Construction of Root Loci
	1

	30. 
	Simple problems on Root Locus
	3

	31. 
	 Tutorial
	3

	32. 
	UNIT-5 Frequency Response analysis Introduction
	1

	33. 
	Correlation between Time and Frequency Responses
	3

	34. 
	Polar Plots
	2

	35. 
	All Pass and Minimum Phase Systems
	1

	36. 
	Bode Plots
	4

	37. 
	Nyquist Stability Criterion Introduction and problems
	4

	38. 
	Constant M and N circles introduction
	1

	   39.
	Tutorial
	2


Total no of estimated periods            
: 
66 periods 
Text Book: 
Automatic Control Systems, Benjamin C. Kuo, PHI Publication (5th Edition). 
Reference Books: 
1. Modern Control Engineering, Ogata, PHI. 

2. Control Systems Engineering, I. J. Nagrath and M. Gopal, Wiley Eastern Ltd. 
  CONTROL SYSTEMS SYLLABUS
1. Transfer Functions of Linear Systems – Impulse Response of Linear Systems – Block Diagrams of Control Systems – Signal Flow Graphs (Simple Problems) – Reduction Techniques for Complex Block Diagrams and Signal Flow Graphs (Simple Examples).
Pages (65 – 100)
2. Introduction to Mathematical Modeling of Physical Systems – Equations of Electrical Networks – Modeling of Mechanical Systems – Equations of Mechanical Systems.
Pages (127 – 150)
3. Time Domain Analysis of Control Systems – Time Response of First and Second Order Systems with Standard Input Signals – Steady State Error Constants – Effect of Derivative and Integral Control on Transient and Steady State Performance of Feedback Control Systems.
Pages (296 – 350)
4. Concept of Stability and Necessary Conditions for Stability – Routh-Hurwitz Criterion, Relative Stability Analysis, the Concept and Construction of Root Loci, Analysis of Control Systems with Root Locus (Simple Problems to understand theory).
Pages (355 – 428)
5. Correlation between Time and Frequency Responses – Polar Plots – Bode Plots – Log Magnitude versus Phase Plots – All Pass and Minimum Phase Systems – Nyquist Stability Criterion – Assessment of Relative Stability – Constant M and N Circles.
Pages (552 – 624)
Text Books : 
Automatic Control Systems, Benjamin C. Kuo, PHI Publication (5th Edition)
Reference Books: 
1.Modern Control Engineering, Ogata, PHI. 

2.Control Systems Engineering, I. J. Nagrath and M. Gopal, Wiley Eastern Ltd
3. Control Systems ,  Nagoor kani
