W44l 120 &/ L F O M Vol. 44 No. 12
2023 4F 12 H Chinese Journal of Scientific Instrument Dec. 2023

DOLI: 10. 19650/j. cnki. ¢jsi. J2311897

HF BFO-FPA SH I T AEH NI
iR

BHE TME KRR
(1. e BAfZs AL R 2 A B ikEbe Wl 1101365 2. i Tl AT B TR 110136)

7 ECARIUNTC A EANUGE R R T 52 R BCERRG B | A BRSAS L RS (MEMS ) 28I iR 25 0 RATIREE
T NSNS A, T T — R T et/ AR MR & B Pidh ¥l (ADRC-LADRC) fYJo A B A ML SR R 2 i 2, O3
T — T AR T B L TE SR 59k ( BFO-FPA) I il a8 S8 8 ik #2857 BFO Bk U SIGH & 3858 T FPA B3R
R RART), WJa, il ALIGN JE A EFHLERIRHENCT AT, 300FE T BRO-FPA SA S B S )G B Bl B s 44 il
BT TC N BT HLAZ N AN sh B IR , $2 0 T 35 #8 a R kG B Fn ek

KW TAETHIL; Pl BRI R 50 et/ AE IR & A P il 8 S50

hE 4SS TP273.2 V249.1 THS2 XERARIRED ., A ERtrEFEREKR; 510.80

Unmanned helicopter trajectory tracking active disturbance rejection
control based on BFO-FPA parameter optimization
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Abstract:In order to solve the problem that the trajectory tracking control of small unmanned helicopters is affected by internal and
external disturbances such as the accuracy of system mathematical model, the attitude measurement error caused by the low-cost MEMS
and the interference of flight environment, a linear/nonlinear hybrid active disturbance rejection control (ADRC-LADRC) method was
designed for the unmanned helicopter trajectory tracking controller. Furthermore, a controller parameter tuning method based on bacterial
foraging optimization-flower pollination algorithm ( BFO-FPA) was proposed, which improved the convergence speed of BFO algorithm
and enhanced the global search capability of FPA algorithm. Finally, with the ALIGN unmanned helicopter’s tail-locking spiral climb
flight test, it was verified that the optimized active-disturbance rejection trajectory tracking controller based on BFO-FPA algorithm can
effectively overcome the influence of internal and external disturbances on the unmanned helicopter and improve the trajectory tracking
accuracy and robustness of controller.
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Fig. 1 Trajectory tracking control block diagram
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Fig. 8 Unmanned helicopter flight debugging system
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Table 4 Main parameters of unmanned helicopter
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Fig. 10 3D trajectory tracking response
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Table 6 Change the internal physical parameters of

the unmanned helicopter
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Fig. 12 3D trajectory tracking response after the parameter

are changed
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