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LINEAR CONTROL SYSTEMS L
Prevequisite: Ordinary Differential iquations & Laplace Transform, Mathematics I :
Course Objectives:
l. To understand the different ways of system representations such as.
Transfer function representation and state space representations and to
assess Lthe system dynamic response.
) 2. To assess the system performance using time domain analysis and methods
for improving it. 5
' 3. To assess the system performance using frequency domain analysis and techniques
) _forimproving the performence. e
4. To design various compensators to improve system performance.
)
) Course Outcpm_qs: At the end of this course, students will be able to
1. Differentiate open-loop & closed-loop systems and discuss RH and Root locus
' | techniques to determine the stability. A SP—
) 2. Formulate Transfer function of Mechanical and Electrical systems
3. Analyze first and second order systems with different inputs and design in time
) . domain for a given specifications.
4. Investigate the stability of given system using appropriate techniques such as Nyquist
) and Bode plot in frequency domain. o T ——
) 5. Design different types of compensators for feedback control systems to improve
) 6. Apply state space analysis to solve problems on continuous control systems.
) "
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[ntroduction, time varlanlumemvarlant open_loop and closed Ioop.Controi Syslf:m.f?__._ 10
) Development of Block diagrams and Transfer Function of physical/Mechanical and Electrlcalé
systems. Feedback clements of closed loop Control Systems: DC and AC Servo motors,’
Synchro’s, Tachometer.
) Block diagram reduction, signal low graphs, Mason’s gain formula, numerical problems.
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UNIT 11: Time Domain Analysis d ramp | ;
) . W : - 4 " 1 ‘. e ﬂn t
Unit step amp and impulse signals, Steady state error using error mr_}stdnt'.s. :l [:icrivations |
LU f I v % ! . ,
response of first order and second order systems. (ime domain specification: I

problems. P, PD, P1L PID controllers with derivations. o
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UNIT 111: Stability Analysis
Coneept of stability. Absolute stability, C
stability, Routh Hurwitz criterion, Problems.

onditional stability, Relative S

Effect of addition of poles and zeros in transfer|

Root Locus: Construction of Root locus,
J J

function on stability. - o
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l_"-NlT-I\-': N}qnisl. Bode plots and compensators
Frequency domain specifications, Bode plot. finding [requ
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ency domain specifications rom plot.

Eflect of gain K . frequency domain specifications with the help of Bode plot. _§
Nvquist plot of different systems including systems with dead time, Performance specifications 2
like .. 0 Gain margin, Phase margin. :&;
Compensators: Lead, Lég cd'nipe'nsa'tors, Lead-lag compensators. Design of system using! N,
compensalars: ... e I
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UNIT V: State Variable Analysis: Concept of state, State Equations, State Transition ma}trix, 8
State Transition Equation, Transfer Function from differential equations and state equations,.

State equations from differential equations, State models, Controllability, Observability. .

TEXT BOOKS: I
1. B.C.Kuo, “Automatic Control Systems”, John wiley and sons, g Edition, 2003. o ;

2. 1.J. Nagrath and M. Gopal, “Control Systerﬁs Engineering”, New Age International (P) Limited,
Publishers, 3" Edition, 2009.
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REFERENCE BOOKS:

I. Katsuhiko Ogata, “Modern Control Engineering”, Prentice Hall of India Pvt.Ltd., 31 Edition, 1998.
M. Gopal, “Conirol Systems Principles and Design”, 2* Edition, Tata MeGraw-Fiill.
* A Nagoorkani, “Control Sysiems”, 1* diton, RBA Publications. ____ I
. A K. Jairath, “solutions and p;oblems of Control Systéms,"CBS pub'li'cé"tio_r-ig and distributors
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Online Websites/ Materials:
I. Lecture Series on Control E}igineériné byDrRamaKrlshnaPasumarthy Associate Professor, Dépar!mem |
of Electrical Engineering, 11T Madras. |

https://onlinecourses.nptel.ac.in/noc 9 ee30/preview
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