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Course Credit Structure Marks Distribution
Course Name
Code L T P C INT MID END Total
EE414 Nonlinear Control 3 0 0 3 50 50 100 200
After the completion of the course, the student should be:
To introduce basic concepts, elements, terminologies of nonlinear co1 able to acquire knowledge about nonlinear systems, feedback,
systems and different control philosophy. optimal and adaptive controls.
To introduce the Calculus of Variations concept and controller design co?2 able to design nonlinear feedback control and to achieve
via. feedback and optimal control techniques. stabilisation and regulation.
Course [ To discuss the concepts of controller design adaptive control Course co3 able to describe dynamic optimisation problems via. calculus of
Objectives | technique. Outcomes variations concept.
CO4 able to determine the necessary conditions, optimum control
input and solve constrained optimisation problem.
CO5 able to design model reference adaptive control.
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 PSO1 PSO2 PSO3
1 CO1 3 2 1 0 2 2 2 0 0 2 0 2 1 1 1
2 CO2 1 3 3 2 2 1 1 1 0 1 0 2 3 2 2
3 CO3 2 3 2 3 1 2 1 1 2 1 1 2 3 2 3
4 CO4 2 2 3 2 2 2 2 1 2 2 1 2 3 3 2
5 CO5 2 2 3 2 2 1 2 1 2 1 1 1 2 3 3
SYLLABUS
No. Content Hours COs
Introduction to Nonlinear Feedback Control and Stabilisation CO1
Introduction to Nonlinear systems, Characteristics of nonlinear systems, Types of nonlinearities and their occurrence, CcO2
| Classification of equilibrium points, Limit cycles, Phase plane analysis. Analysis of feedback systems, Concepts of 10
Inverse control, Feedback linearization, Simultaneous Feedback control, Design via. linearization, Stabilization and
regulation via. Integral control and Gain scheduling, Exact Feedback Linearization, Input state linearization, Input output
linearization, State feedback control, stabilization, tracking and integral control.
COo1
Introduction to Calculus of Variations CcO3
Il | Calculus of variations approach, Maximization of functionals of a single and several independent functions, Euler- 09
Lagrange Equation, Constrained extremals-extremal of functionals with dependent functions.
L. . CcO1
Variational Approach to Optimal Control
Optimal control problem, Performance measure, Optimal control problem formulation, Open loop and closed loop form Co4
I of optimal control, Variational approach to solving optimal control problems, Necessary conditions and boundary 10
conditions for optimal control using Hamiltonian, Closed loop control for linear regulator problem, Linear tracking
problem, Pontryagin’s minimum principle, State inequality constraints, Minimum time problems, Minimum control effort
problems.
co1
Model Reference Adaptive Control co5
IV | Model following control, Model reference adaptive control, Lyapunov function-based control design, Adaptive variable 07
structure model following control.
Total Hours 36
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