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Abstract As the key part of the aero engine, the controller is the core component to ensure the normal
operation of the engine. With the development of aero engine, it requires higher and higher accuracy and
timeliness of the control of aero engine, which promotes to increase the effectiveness of PID controller.
In this work, two online and offline parameter self-tuning methods for fractional order PID are proposed
to control the thrust of aero engine. Firstly, a fractional PID model is established based on the Caputo
fractional calculus definition.Secondly,by introducing the lognormal distribution,an improved cuckoo op-
timization algorithm is provided to achieve offline parameter tuning. Then,combining with RBF network,
the parameter online setting problem for fractional order PID is solved. Finally, the results show that the
improved cuckoo optimization algorithm exhibits high performance on offline parameters tuning of frac-
tional order PID. The online parameter tuning based on RBF neural network also works stably. We find
that the control effect of fractional order PID is much better than the traditional PID, which greatly im-

proves the thrust control effectiveness.
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Table 1 Comparison of control results based on cuckoo optimization (G2 as the control object)

K, K, K. A Mp(%)  Ess(%) £ (s) £, (s) s
FOPID 9.63 10 7.06 0.48 1.84 0.24 0.005 0.006 0.854
PID 9.73 10 0.00 1 0.43 0.008 0.019 2.313

x2 ETHASMAAIERERIE (EAEHIEK)

Table 2 Comparison of control results based on cuckoo optimization (G1 as the control object)

K, K, Ku A ” Mp( %) Ess( %) t(s) t(s) [
FOPID 0 0.219 0 0.957 0.45 0.41 0.004 0.005 0.911
PID 0 0.265 0 1 4.66 0.56 0.005 0.007 1.229
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Table 3 Comparison of control results of various intelligent optimization algorithms

K, K; Ky A " Mp( %) Ess(%) t,(s) t:(s) I
PSO 0 3.094 0 1.427 0.023 58.71 9.88 0.1101 0.0650 17.905
CS 0 0.237 0 0.981 0.221 2.26 0.49 0.0048 0.0067 1.178
CSW 0 0.224 0 0.969 1.160 0.79 0.46 0.0049 0.0053 0.998
ALO 0 1.316 0 0.654 0.002 15.83 22.10 0.0031 0.0556 28.034
CSL 0 0.219 0 0.957 0.478 0.45 0.41 0.004 0.0052 0.911
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Table 4  Stability errors of online parameter setting
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