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Abstract: An optimal PID controller w ith incom plete derivation is proposed based on fuzzy inference and genetic
algorithms. It consists of the off-line part and the on-line part. In the off-line part, by taking the overshoot, rise
time, and setting time of system response as the performance indexes and by means of the genetic algorithm, a
group of optimal PID parameters Kp‘ , Ti, and T4 are obtained, which are used as the nitial values for the on-
line tuning of PID parameters. In the on-line part, based on K,”, T: , and T4 and according to the system’s
current error e and its time derivative e, a dedicated program is w ritten, which is used to optim ize and adjust the
PID parameters on-line through a fuzzy inference system to ensure that the system response has optimal dynam ic
and steady-state perform ances. This controller has been used to control the executive m otor of the intelligent bionic
artificial leg designed by the authors. The result of computer simulation shows that this kind of optimal PID
controller possesses good control perform ance and robust perform ance.
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Fig. 4 Simulation structure of the system using fuzzy-GA PID controller w ith incom plete derivation
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Table 3 PID parameters and system’ s

performance indexes of the three methods

PID ¥k K, T; T4 (%) | t(s)
Z-N 66.000 | 0. 0403 | 0.0097 | 70.14 | 0.1975
GA 66.750 | 1.6887 | 0.0139 | 5.300 | 0.1632
F-GA A1k 24k 1 0.0139 | 0.000 | 0.1455
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