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Discrete Time Control System Design

Issues involved in the method of sampling in practical control systems, frequency folding, bilinear transformation
and stability analysis of sample data systems, frequency domain design of digital control system, study of digital
optimal dead beat control, digital PID controllers, DDC approach of control systems, position and incremental
PID algorithms.

State Estimator Based Control Design

Issues of state feedback design, concept of state estimators, full order and reduced order design of state
estimator, compensator design by separation principle, a case study of state estimator based position servo
mechanism.

Lyapunov Stability Analysis

Nonlinear systems and equilibrium points, concepts of stability, linearization and local stability, Lyapunov's direct
method, system analysis based on Lyapunov's direct method, control design based on Lyapunov's direct
method.

Sliding Mode Control
Sliding surfaces, Filippov's construction of the equivalent dynamics, direct implementations of switching control
laws, continuous approximations of switching control laws, modeling/performance trade-offs.

Adaptive Control
Basic concepts in adaptive control, adaptive control of first-order systems, adaptive control of linear systems,
adaptive control of nonlinear systems, robustness of adaptive control systems, on-line parameter estimation.
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