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	Name of the Faculty
	

	Designation/Department
	AP/ECE

	Course Code/Name
	U23ECT45/CONTROL SYTEMS 

	Year/Section/Department
	II / A / ECE

	Credits Details
	L: 3
	T: 0
	P: 0
	C: 3

	Total Contact Hours Required
	45


Syllabus:
	UNIT I/ SYSTEMS COMPONENTS AND THEIR REPRESENTATION
	No. Of Periods: 9

	Control System: Terminology and Basic Structure-Feed forward and Feedback control theory-
Electrical and Mechanical Transfer Function Models-Block diagram Models-Signal flow graphs models-DC and AC servo Systems-Synchronous -Multivariable control system.

	UNIT II /TIME RESPONSE ANALYSIS
	No. Of
Periods: 9

	Transient response-steady state response-Measures of performance of the standard first order and second order system-effect on an additional zero and an additional pole-steady error
constant and system- type number-PID control-Analytical design for PD, PI,PID control systems.

	UNIT III/ FREQUENCY RESPONSE AND SYSTEM ANALYSIS
	No. Of Periods: 9

	Closed loop frequency response-Performance specification in frequency domain-Frequency response of standard second order system- Bode Plot - Polar Plot- Nyquist plots-Design of compensators using Bode plots-Cascade lead compensation-Cascade lag compensation-Cascade
lag-lead compensation.

	UNIT IV/ CONCEPTS OF STABILITY ANALYSIS
	No. Of Periods: 9

	Concept of stability-Bounded - Input Bounded - Output stability-Routh stability criterion-Relative
stability-Root locus concept-Guidelines for sketching root locus-Nyquist stability criterion..

	UNIT V/ CONTROL SYSTEM ANALYSIS USING STATE VARIABLE METHODS
	No. Of Periods: 9

	State variable representation-Conversion of state variable models to transfer functions- Conversion of transfer functions to state variable models-Solution of state equations-Concepts of Controllability and Observability-Stability of linear systems-Equivalence between transfer function and state variable representations-State variable analysis of digital control system-
Digital control design using state feedback.
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Objective:
· To impart knowledge on the following topics
· To introduce the components and their representation of control systems
· To learn various methods for analyzing the time response, frequency response and stability of the systems.
· To learn the various approach for the state variable analysis.



Text Book:T1: 1. M.Gopal,“Control System – Principles and Design”, Tata McGraw Hill, 4th Edition, 2012.

T2: J.Nagrath and M.Gopal, “Control System Engineering”, New Age International Publishers, 5th Edition, 2007.



Reference Book:

	R1:K.Ogata, “Modern Control Engineering”, PHI, 5th Edition, 2012.

	R2:S.K.Bhattacharya, “Control System Engineering”, Pearson, 3rd Edition, 2013.

	R3:Benjamin.C.Kuo, “Automatic Control Systems”, Prentice Hall of India, 7th Edition, 1995.






Website:
W1.https://www.youtube.com/watch?v=XMfH2P2Fc6Q&list=PLWPirh4EWFpGpH_Rb6Q4iQ6Vg   GRA6MORZ
W2.https://www.youtube.com/watch?v=HcLYoCmWOjI&list=PLBlnK6fEyqRhqzJT87LsdQKYZBC93ezDo   W3.https://www.youtube.com/playlist?list=PLyqSpQzTE6M8-wda5vbgHkMQTmu-21hRK W4.https://www.youtube.com/watch?v=TybZblRh8Wk&list=PLXOYj6DUOGrplEjDN2cd_7ZjSOCchZuC4   W5.https://www.youtube.com/playlist?list=PL49pqtbJ9VzgmKHaHynlhA9zUVAyYYwb


Online Mode of Study:W1: https://onlinecourses.nptel.ac.in/noc19_de04/preview
W2: https://www.udemy.com/course/control-system-and-its-modelling/ W3: http://www.nptelvideos.in/2012/12/digital-image-processing.html. W4. https://www.classcentral.com/course/swayam-control-systems-13963
W5.  https://www.classcentral.com/tag/control-systems IIT Kanpur/209-12-31.
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Course Plan:

	
Topic Number
	
Topic
	
Reference Detail
	
Page Number
	
Mode of teaching
	Number of Periods
Required
	
Cumulative Period

	UNIT I - FUNDAMENTALS OF IMAGE PROCESSING AND IMAGE TRANSFORMS

	1
	Control System: Terminology and Basic Structure
	T-1
	1
	BB
	1
	1

	2
	Feed forward and Feedback
control theory
	T-1
	47
	PPT
	1
	2

	3
	Electrical Transfer Function Models
	T-1
	75
	BB
	1
	3

	4
	Mechanical Transfer Function
Models
	T-1
	77
	BB
	1
	4

	5
	Block diagram Models
	T-1
	52
	BB
	1
	5

	6
	Signal flow graphs models
	T-1
	64
	BB
	1
	6

	7
	DC and AC servo Systems
	T-1
	37
	PPT
	1
	7

	8
	Synchronous
	T-1
	37
	BB
	1
	8

	9
	Multivariable control system
	T-1
	47
	BB
	1
	9

	Outcome of Unit I:
CO1: Compute the transfer function of different physical systems.

	UNIT II - TIME RESPONSE ANALYSIS

	10
	Transient response.
	T-1
	80
	PPT
	1
	10

	11
	Steady state response
	T-1
	92
	BB
	1
	11

	12
	Measures of performance of the standard first order and
second order system
	T-1
	104
	BB
	1
	12

	13
	Effect on an additional zero and an additional pole
	T-1
	92
	BB
	1
	13

	14
	Steady error constant and system
	T-1
	92
	PPT
	1
	14

	15
	Type number
	T-1
	100
	BB
	1
	15

	16
	PID control
	T-1
	
	PPT
	1
	
16

	17
	Analytical design for PD,
PI,PID control systems
	T-1
	116
	BB
	1
	17

	18
	Analytical design for PID control systems
	T-1
	116
	BB
	1
	18

	Outcome of Unit II:
CO2: Analyse the time domain specification and calculate the steady state error.





	UNIT III - FREQUENCY RESPONSE AND SYSTEM ANALYSIS

	19
	Closed loop frequency response
	T-1
	463
	BB
	1
	19

	20
	Performance specification in
frequency domain
	T-1
	464
	BB
	1
	20

	21
	Frequency response of standard second order system
	T-1
	469
	PPT
	1
	21

	22
	Bode Plot
	T-1
	470
	BB
	2
	22

	23
	Polar Plot
	T-1
	599
	BB
	1
	23

	24
	Nyquist plots
	T-1
	599
	PPT
	1
	24

	25
	Design of compensators using
Bode plots
	T-1
	605
	BB
	1
	25

	26
	Cascade lead compensation
	T-1
	602
	BB
	2
	26

	27
	Cascade lag compensation
	T-1
	605
	BB
	1
	27

	Outcome of Unit III:
CO3: Illustrate the frequency response characteristics of open loop and closed loop system response.

	UNIT IV - CONCEPTS OF STABILITY ANALYSIS

	28
	Concept of stability
	T-1
	606
	BB
	1
	28

	29
	Bounded Input stability
	T-1
	609
	BB
	2
	29

	30
	Bounded Output Routh stability criterion
	T-1
	610
	BB
	1
	30

	31
	Relative stability
	T-1
	615
	PPT
	2
	31

	32
	Guidelines for sketching root locus
	T-1
	619
	BB
	1
	       32

	33
	Problems based on stability
	T-1
	620
	BB
	1
	33

	      34
	Problems based on sketching root locus
	
T-1
	
485
	
PPT
	
1
	
34

	35
	Nyquist stability criterion
	T-1
	489
	BB
	1
	35

	36
	Problems based on Nyquist
stability criterion
	T-1
	500
	BB
	1
	36

	Outcome of Unit IV:
CO4: Analyse the stability using Routh and root locus techniques.

	UNIT V - CONTROL SYSTEM ANALYSIS USING STATE VARIABLE METHODS

	37
	State variable representation
	T-1
	371
	BB
	1
	37

	38
	Conversion of state variable models to transfer functions
	T-1
	375
	PPT
	1
	38

	39
	Conversion of transfer functions
to state variable models
	T-1
	375
	BB
	1
	39

	40
	Solution of state equations
	T-1
	377
	PPT
	1
	40

	41
	Concepts of Controllability and Observability
	T-1
	415
	BB
	1
	41

	42
	Stability of linear systems
	T-1
	166
	BB
	1
	42

	43
	Equivalence between transfer function and state
variable representations
	T-1
	287
	PPT
	1
	43

	44
	State variable analysis of digital control system
	T-1
	413
	BB
	1
	44

	45
	Digital control design using
state feedback
	T-1
	413
	BB
	1
	45

	Outcome of Unit V:
CO5: Illustrate the state space model of a physical system and discuss the concepts of sampled data control system. 
CO6: To analyze and design control systems using frequency response techniques.





        Course Outcome:At the end of course: Students should be able to do:
CO1: Compute the transfer function of different physical systems.
CO2: Analyse the time domain specification and calculate the steady state error.
CO3: Illustrate the frequency response characteristics of open loop and closed loop system response. CO4: Analyse the stability using Routh and root locus techniques.
CO5: Illustrate the state space model of a physical system and discuss the concepts of sampled data control system.
CO6: To analyze and design control systems using frequency response techniques.

      
         Course Outcome Vs Program Outcome Mapping:
	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	3
	2
	2
	2
	-
	-
	-
	-
	-
	-
	1
	3
	2

	CO2
	3
	3
	3
	2
	3
	-
	-
	-
	-
	-
	-
	2
	3
	3

	CO3
	3
	3
	2
	3
	3
	-
	-
	-
	-
	-
	2
	2
	3
	3

	CO4
	3
	2
	2
	3
	2
	-
	-
	-
	-
	1
	-
	2
	2
	2

	CO5
	3
	3
	3
	2
	3
	-
	-
	-
	-
	2
	2
	3
	3
	3

	CO6
	3
	3
	3
	3
	3
	2
	2
	1
	2
	3
	3
	3
	3
	3

	AVG
	3
	3
	2.5
	2.5
	2.6
	0.3
	0.3
	0.16
	0.3
	1
	1.1
	2.16
	2.8
	2.6



         Content beyond Syllabus:
· Laplace transform.
· Z transform.
· Differentiation
· Integration.






Internal Evaluation Components:

	Webportal
	Assignment
	Components
	Topic Number with Topic / Unit
Details
	Relevance
to CO

	




Webportal 1
	--
	Assessment – I
(60)
	Unit I and II
	CO 1 & CO2

	
	

1
	
Assignment – Handwritten (20)
	  5. Block Diagram Reduction- Problems. 
 6.Signal Flow Graph Models
18.Analytical design for PID control systems
	

CO 1 & CO2

	
	

2
	Assignment – Poster Presentation / PPT (20)
	7.DC and AC servo Systems
12. Measures of performance of the standard first order and
second order system
	

CO 1 & CO2

	





Webportal 2
	--
	Assessment – II
(60)
	Unit III and IV
	CO3 & CO4

	
	

3
	


Seminar (20)
	26.Cascade lead compensation
27.Cascade lag compensation
36.Problems based on Nyquist
stability criterion
	


CO3 & CO4

	
	

4
	

Case Study Report (20)
	22.Bode Plot
23.Polar Plot
30.Bounded Output Routh stability criterion
32.Guidelines for sketching root locus
	

CO3 & CO4

	

Webportal 3
	--
	Model Exam
(75)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)
	Unit I to V
	CO1 to CO6

	
	
-
	Course
Attendance (10)
	
--
	
--







Submission Details:
	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	



Google Class Code Details:
Class Name:

PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:

	TEST
	CO- MARK WISE DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6
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