Preliminary on Modern Control Theory
Classical control theory relies heavily on Laplace transforms and is concerned with response to unit-step input and stability of the system. Modern-day industries require a new set of performance criteria, for example, minimum time of delivery and minimum fuel consumption.

Examples:

Soft-landing of a spacecraft
Path-planning of vehicles for minimum fuel consumption

Aircraft keeping a straight and level flight course

Active Vibration Control

The active application of force in an equal and opposite fashion to the forces imposed by external vibration. With this application, a precision industrial process can be maintained on a platform essentially vibration-free

Vibration of buildings under earthquake - Japan
Vibration of helicopters
Noise cancellation
Adaptive Control

Once the PID gains are tuned, the system is left to work on its own. As the parts of the system age or new situations arise, the system will not cope well. By adaptive control, the PID gains can be adjusted automatically to suit the new situations or new system parameters.

Usually artificial intelligence techniques, such Neural Network and Evolutionary Computing are required.
Nonlinear Control

Real systems are often nonlinear. Laplace transforms cannot be applied to nonlinear systems. New methods must be used.
