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Tablel Initial parameters after coarse adjustment of ADRC
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Figure 4 (Color online) Comparison of control effect of ADRC and
PID.
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Figure 5 (Color online) Comparison of control effect of ADRC and
PID after adding disturbance.
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Table 3 Parameters of the three channels before and after RPIO
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7o 50 99.3486 0~100 50 99.1989 0~100 50 100 0~100
hqy 0.5 0.033679 0~1 0.5 0.011276 0~1 0.7 0.043257 0~1.5
Boa 10 0.03039 0~20 10 11.5337 0~20 10 4.2169 0~20
Pos 30000 34898.1409 25000~35000 15000 15440.8125 14000~16000 15000 15932.075  14000~16000
by 1 0.54954 0~2 1 0.53229 0~2 1 1.0806 0~2
o 0.2 0.38453 0~0.4 0.1 0.15515 0~0.2 0.15 0.099273 0~0.3
ap 0.6 1.0185 0~1.2 0.6 0.9477 0~1.2 0.6 1.0384 0~1.2
i 5 4.758 0~10 10 5.1291 0~20 4 4.1713 0~8
b 8 12 4~12 14 20 8~20 10 14.9617 5~15
ITAE 2.63 0.803 2.668 0.641 4.185 0.549
F 4 PIOMPSOMALHT & =AMl K125
Table 4 Parameters of the three channels before and after PIO and PSO
P A I8 TRELIRIE i@ 1
itk PIOMEML/E  PSOfAL)E itk PIOfML)E  PSOMML/S itk PIOfRfLE  PSOMLML)E
Ty 50 95.8538 79.0574 50 86.5678 58.5039 50 83.4964 100
hy 0.5 0.010533 0.010827 0.5 0.013902 0.018533 0.7 0.014168 0.019782
Por 10 18.9017 0 10 17.3439 8.0872 10 0.17901 0
Bos 30000  34985.6898  26915.2371 15000 14784.7722  15837.7107 15000 15914.0897  14469.0752
by 1 0.5043 0.62234 1 0.53255 0.54814 1 1.8375 1.0336
oy 0.2 0.22014 0.4 0.1 0.1247 0.2 0.15 0.26398 0.3
o 0.6 0.96706 0.99777 0.6 0.9024 1.19913 0.6 1.0529 1.1591
B 5 1.6489 10 10 9.4552 5.0843 4 4.3925 7.9446
b 8 11.6425 11.8154 14 17.9906 20 10 7.8363 9.6854
ITAE 2.63 0.869 0.895 2.668 0.709 0.728 4.185 0.652 0.664
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Figure 7 (Color online) Fitness function iteration curves of roll
channel.
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Figure 9 (Color online) Step response curves of pitch channel.
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Figure 10 (Color online) Step response curves of roll channel.
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Active disturbance rejection control method for UAV autonomous
aerial refueling based on reflected pigeon-inspired optimization

GONG JiaWei & FAN YanMing

Shenyang Aircraft Design and Research Institute, Aviation Industry Corporation of China (AVIC), Shenyang 110035, China

This study proposes an attitude controller design method for unmanned aerial vehicles (UAVs) based on the reflected pigeon-inspired
optimization (RPIO) algorithm, addressing the attitude control problem of the receiver aircraft during aerial refueling. First, a UAV
attitude controller based on active disturbance rejection control (ADRC) is designed. Then, the controller parameters are optimized
using the RPIO algorithm to form the final controller. The design results obtained using the RPIO algorithm are compared with those
of the traditional pigeon-inspired optimization algorithm and the particle swarm optimization algorithm. Simulation results show that
the RPIO algorithm introduced in this paper outperforms the traditional algorithm, significantly improving the accuracy and stability

of UAV attitude control during autonomous aerial refueling.
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