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This paper describes an optimal design for multivariable PI controller with a high gain structure for an
irregular system by genetic algorithm. PI controllers with a high gain structure leads to the asymptotic
decomposition of the fast and slow modes in the closed loop system that have unique characteristics. The
slow modes are asymptotically uncontrollable and unobservable; therefore, they have not role in input and
output behavior. The closed-loop response is affected only from rapid poles; therefore, the system response
will have quick behavior. An essential requirement of this design is that the first Markov parameter of
multivariable system (the matrix product CB) must have full rank. If the CB matrix is not full rank, the
measurement matrix (M) is used with internal feedback. In this structure, the measurement matrix is chosen
using genetic algorithm in order to reach the stable closed-loop system and minimize interference between
outputs. The research is implemented on the two kind of different systems. The results show that the
response time of PI controller with a high gain structure by genetic algorithms has good behavior in
comparison with other methods.

Index Terms: Genetic algorithm, irregular system, PI controllers, multivariable system.
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1. Proportional 21. Chein-Hrones-Reswick
2. Integral 22. Kitamori

3. Proportional-Integral 23. Irregular

4. Proportional-Derivative 24. Fast modes

5. Single Input Single Output 25. Slow modes

6. Anticipated 26. Markov parameter

7. Ziegler-Nichols (Z-N) 27. Measurement matrix
8. Quarter-Amplitude 28. Linear Time Invariant
9. Root Locus 29. Regular

10. Pole placement 30. Inner loop

11. Cycle 31. Transmission

12. Genetic Algorithm 32. Population

13. Multiple Input Multiple Output 33. Fitness function

14. Squential procedure 34. Seteling time

15. Triangular decomposition 35. Overshoot

16. Gauss-elimination operation 36. Crossover rate

17. Decentralized 37. Mutation rate

18. Centralized 38. Generation

19. Relay feedback experiment 39. Foot

20. Internal Model Control
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