[image: image1.png]SIR C.R.REDDY COLLEGE OF ENGINEERING

Eluru-534007, West Godavari Dist., A.P., INDIA
(Approved by AICTE, New Delhi & Permanently afflated to Andhra University)
Phone no: 08812 — 230840, 2300656 Fax: 08812 — 224193 Visit us at hitp:/svww sircrrengg ac.in

ELECTRICAL AND ELECTRONICS ENGINEERING





ACADEMIC YEAR : 2017-18






YEAR & SEMESTER : IV/IV-FIRST
SUBJECT: DCS
EEE 415 Digital Control Systems
Section-A & C
Course outcomes:

1. Acquire a working knowledge of discrete system science-related mathematics

2. Analyze digital control systems using transform techniques (frequency response)  

3. Design the discrete systems with state variable analysis technique.

4. design of discrete time systems and  relate the concepts of stability analysis
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ELECTRICAL AND ELECTRONICS ENGINEERING






ACADEMIC YEAR:
2016-17


YEAR & SEMESTER: IV/IV-FIRST


SUBJECT: DCS

LESSON PLAN
	S.NO
	DESCRIPTION OF TOPIC
	NO.OF PERIODS

	
	
	THEORY
	TUTORIAL

	1
	Signal conversion and processing
	2
	-

	2
	Mathematical modeling of the sampling process
	2
	2

	3
	Ideal sampler

Sampler and hold devices
	2
	_

	4
	Data reconstruction hold devices
	2
	_

	5
	z-transform
	3
	4

	6
	Inverse z-transform
	2
	3

	7
	Relationship between s-plane and z-plane
	2
	_

	8
	Theorems  of the z-transform, limitations of the z-transforms
	2
	_

	9
	Pulse transfer functions
	5
	3

	10
	State equation and state transition equations of continuous data systems
	4
	3

	11
	Solution of non-homogeneous state equations
	4
	2

	12
	The recursive method, the z-transform method 
	2
	2

	13
	Characteristic equation, eigen values, eigen vectors
	2
	3

	14
	Diagonalization of the ‘A’  Matrix, Jordan canonical form
	2
	3

	15
	Controllability
	3
	2

	16
	Observability
	3
	2

	17
	Bi-linear transformation method
	1
	1

	18
	Jury’s stability test
	1
	1

	TOTAL CLASSES REQUIRED
	75


Total no of instructional periods available for the course
: 
71 periods 

Total no of estimated periods                                           
: 
75 periods 

Lecture schedule 
	S.NO
	DATES 
	DESCRIPTION OF TOPIC
	NO.OF PERIODS

	
	
	
	THEORY
	TUTORIAL

	1
	19-06-2017 to

24-06-2017
	UNIT-I: SIGNALCONVERSION AND PROCESSING
Introduction, Block Diagrams Representation Of S/H Device, Mathematical Modelling Of The Sampling Process, Finite-Pulse Width Sampler, Folding Frequency.
	05
	

	2
	26-06-2017 to

01-07-2017
	The Sampling Theorem, Mathematical Modelling Of The Sampling, Ideal Sampler, Sample And Hold Devices, Expressions Of F*(S), S-Plane Properties Of F*(S),


	05
	

	3
	03-07-2017 to

08-07-2017
	Zero-Order Hold, Frequency-Domain Characteristics Of Zoh, First Order Hold, Fractional Hold Device.
	05
	

	4
	10-07-2017 to

15-07-2016
	UNIT-II: THE Z-TRANSFORM
The Z-Transform Definition, Relationship With Laplace Transform, Alternate Expression For F(Z), Evaluation Of Z-Transform, Relationship between S-Plane And Z-Plane,
	03
	04

	5
	17-07-2017 to

22-07-2017
	Inverse Z-Transform, Non Uniqueness Of The Z-Transform, Defining Equations Of The Inverse Z-Transform, Theorems Of The Z-Transform, Limitations Of The Z-Transform.
	03
	04

	6
	24-07-2017 to

29-07-2016
	UNIT-III: TRANSFER FUNCTION, BLOCK DIAGRAMS & SIGNAL FLOW GRAPHS
Transfer Functions, Block Diagrams, Signal Flow Graphs, The Pulse Transfer Function And Z-Transform Function,
	05
	02

	7
	31-07-2017 to

5-08-2017
	Systems With Cascaded Elements Separated By A Sampler & Not Separated By A Sampler, Pulse Transform Function Of Zoh And Relation Between G(S) And G(Z), Closed Loop Systems, Characteristic Equation, Physical  Realizability.
	05
	1

	8
	7-08-2017
 to

12-08-2017


	UNIT-IV: THE STATE VARIABLE TECHNIQUES
The State Variable Techniques, State Equation And State Transition Equations Of Continuous Data Systems. State Transition Matrix Solutions, Properties Of State Transition Matrix,
	05
	02

	9
	21-08-2017 to
26-08-2017
	Solution Of Non-Homogeneous State Equations,

State Equations Of Discrete Systems With Sample And Hold Devices, State Transition Equations, The Recursive Method, The Z-Transform Method, State Equations And Transfer Function
	03
	02

	10
	28-08-2017 to

02-09-2017
	Characteristic Equation, Eigen Values, Eigen Vectors, Diagonalization Of The ‘A’ Matrix,Jordan Canonical Form Computing State Transition Matrix
	02
	04

	11
	04-09-2017 to

09-09-2017


	UNIT-V : CONTROLLABILITY, OBSERVABILITY, STABILITY
Definition Of Controllability, Theorem On Controllability, Definition Of Observability, Theorem On Observability, Relationships Between Controllability And Observability And Transfer Function,


	05
	

	12
	11-09-2017 
to
16-09-2017

	Problems on controllability and observability Stability Of Linear Digital Control Systems, Definition & Theorem,


	01
	04

	13
	18-09-2017 

to

23-09-2017
	Stability Tests, Bi-Linear Transformation Method, Jury’s Stability Test
	02
	03

	TOTAL CLASSES REQUIRED
	75


[image: image3.png]SIR C.R.REDDY COLLEGE OF ENGINEERING

Eluru-534007, West Godavari Dist., A.P., INDIA
(Approved by AICTE, New Delhi & Permanently afflated to Andhra University)
Phone no: 08812 — 230840, 2300656 Fax: 08812 — 224193 Visit us at hitp:/svww sircrrengg ac.in

ELECTRICAL AND ELECTRONICS ENGINEERING






ACADEMIC YEAR:
2016-17


YEAR & SEMESTER: IV/IV-FIRST


SUBJECT: DCS

Course Description:
The core course in electrical engineering introduces the fundamental concepts, principles and application of digital control system analysis and design to the undergraduate students. The course is prepared in such a manner so that it will be very useful not only for students of undergraduate program in control systems but also for final year undergraduate students, post-graduate students, teachers and practitioners. This course goes deeper into the various aspects of digital control engineering. 
EEE 415 -DIGITAL CONTROL SYSTEMS

Section-B

Course Outcomes

Course Outcomes: Upon the completion of this course, the student will be able to

1. Acquire a working knowledge of discrete system science-related mathematics

2. Analyze digital control systems using transform techniques (frequency response) 

3. Analyze and design of discrete systems in state variable analysis.

4. To relate the concepts of stability analysis and design of discrete time systems

5. Designing digital devices to satisfy given specifications and to achieve desired system-behavior

LESSON PLAN

IV/IV (EEE) 1st Semester, A.Y: 2017-18

	S.NO
	DESCRIPTION OF TOPIC
	NO.OF PERIODS

	
	
	THEORY
	TUTORIAL

	1
	Signal conversion and processing
	2
	-

	2
	Mathematical modeling of the sampling process
	2
	2

	3
	Ideal sampler

Sampler and hold devices
	2
	_

	4
	Data reconstruction hold devices
	2
	_

	5
	z-transform
	3
	4

	6
	Inverse z-transform
	2
	3

	7
	Relationship between s-plane and z-plane
	2
	_

	8
	Theorems  of the z-transform, limitations of the z-transforms
	2
	_

	9
	Pulse transfor functions
	5
	3

	10
	State equation and state transition equations of continuous data systems
	4
	3

	11
	Solution of non-homogeneous state equations
	4
	2

	12
	The recursive method, the z-transform method 
	2
	2

	13
	Characteristic equation, eigen values, eigen vectors
	2
	3

	14
	Diagonalization of the ‘A’  Matrix, Jordan canonical form
	2
	3

	15
	Controllability
	3
	2

	16
	Observability
	3
	2

	17
	Bi-linear transformation method
	1
	1

	18
	Jury’s stability test
	1
	1

	TOTAL CLASSES REQUIRED
	75


S.N.V. Bramareswara Rao

EEE 415 -DIGITAL CONTROL SYSTEMS

LECTURE SCHEDULE

IV/IV (EEE) 1st Semester, A.Y: 2017-18

     Class                            Topic

1. The z-transform definition

2. Relationship with Laplace transform

3. Alternate expression for f(z)

4. Evaluation of z-transform

5. Relationship between s-plane and z-plane

6. Inverse z-transform

7. Tutorial

8. Tutorial

9. Non uniqueness of the z-transform

10. Defining equations of the inverse z-transform

11. Theorems of the z-transform, limitations of the z-transform

12. Introduction, Signal conversion and processing

13. Block diagram representation of s/h device

14. Mathematical modeling of the sampling process

15. Finite pulse width sampler, folding frequency

16. The sampling theorem

17. Mathematical modeling of the sampling

18. Ideal sampler

19. Sample and hold devices

20. Expressions of f*(s)

21. S-plane properties of f*(s)

22. Zero-order hold

23. Frequency-domain characteristics of Zoh

24. First order hold

25. Fractional hold device

26. Tutorial

27. Tutorial

28. Tutorial

29. Transfer function

30. Block diagrams & signal flow graphs

31. Transfer functions

32. Block diagrams

33. Signal flow graphs

34. The pulse transfer function

35. Z-transform function

36. Tutorial

37. Tutorial

38. Systems with cascaded elements separated by a sampler 

39. Not separated by a sampler

40. Pulse transform function of Zoh and

41. Relation between g(s) and g(z)

42. Closed loop systems, characteristic equation, physical reliability

43. Tutorial

44. Tutorial

45. Tutorial

46. The state variable techniques

47. State equation and state transition equations of continuous data systems

48. State transition matrix solutions

49. Properties of state transition matrix

50. Tutorial

51. Tutorial

52. Solution of non-homogeneous state equations

53. State equations of discrete systems with sample and hold devices

54. State transition equations

55. Tutorial

56. The recursive method, the z-transform method

57. State equations and transfer function

58. Characteristic equation, eigen values, eigen vectors

59. Digitalization of the ‘A’ Matrix, Jordan canonical form computing state transition matrix

60. Tutorial

61. Tutorial

62. Tutorial

63. Definition of controllability

64. Theorem on controllability

65. Definition of observability, theorem on observability

66. Relationship between controllability and observability and transfer function

67. Stability of linear digital control systems

68. Definition & theorem, stability tests

69. Bi-linear transformation method

70. Jury’s stability test

71. Tutorial

72. Tutorial

73. Solving old question papers

74. Solving old question papers

75. Solving old question papers
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