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Fuzzy ADRC Hopf bifurcation disturbance suppression strategy based on a Buck converter
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Abstract: Buck converter output port voltage is easily affected by system parameter change and thus reduces energy
transmission quality. To deal with this, this paper puts forward a linear active disturbance rejection control strategy
combined with a fuzzy reasoning mechanism. First, a discrete mathematical model is established to establish that the Hopf
bifurcation disturbance is the cause of the low-frequency oscillation of the output voltage, and the necessary and sufficient
conditions for its stability are analyzed by the frequency domain method. The existence of Hopf bifurcation disturbance is
proved and verified by simulation. Second, based on theoretical analysis, fuzzy reasoning rules are designed, and then the
rules are combined with error feedback control to improve the Hopf bifurcation disturbance rejection effect. The stability
of the control strategy under the Hopf bifurcation disturbance and the limit of the observation error of each state to the
disturbance are analyzed using the frequency domain method. Finally, through simulation analysis under different
working conditions, Hopf bifurcation disturbance suppression is compared by using the control strategy and the traditional
PI control strategy respectively. The results show that the proposed fuzzy linear ADRC strategy can effectively suppress
the Hopf bifurcation disturbance and ensure the working performance of a Buck converter.
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Fig. 1 Schematic diagram of voltage type Buck converter
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Table 3 Comparison of system performance indicators

P T A5 Hopf 73 ZHL8h5/%
PI F-LADRC PI F-LADRC
LR SR 50% 0.005 0.003 +7.47 +4.67
BN LR FE 50% 0.015 0.008 0 0
i AR 50% 0.006 0.001 +13.13 +0.47
A AR 50% 0.002 0.001 +4.6 +0.4
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