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Figure 1 (Color online) Landing process.

3 BB HEMEHIRRT

DIA B BEER P f s Tl W o v = iliE, R
LR ANTHFEREZ A 5IN T J AR IR T K
FEAG LI A 5% 7 2R I B S MATAT 73 0 e 5 45 T FEAE T T
)

ASCAEDUAT “BEER 2 R BEUH I 2Rt B4R T —
CHT < BEER ™42 ) BT, W2 PR, fEAR S0
B IEHI T, A SN TR BTG S8yl A
FEqfF i, ARSEEN 1220k, A

a = —pcosatanf + g — rsinatanf — %, (19)

o, R ALKR R AU A IS AL, R R AL AR
M. A SN R s 3, B AR
BEL,u,pH I /NE; BAESER iR g,
T50, TRaI A N, A (19) AT BATRT 46N
a=-p-frtg-r-a-p-jy-u=q. (20)

H 8740 S5 2 (20) P DAE HE, 7630 A 42 il 1] 2 o
FINAEE g B AR T 9N 1 S HG R rE
PIDF% il #5150 H 10 a8 50 T, T DA BR Ml g
1 2 B AT T 4L

R A R, LA AL R A R DL R
RN

. H
y = arcsiny;. 21
Q)T LAE tH, 7EML L A B 1 e )1

732

6 F EH A
WHLBN
| AR —my
AT LRI AR
LFQ

B 2 (MZhOR ) Gee R 42 il R e i
Figure 2 (Color online) Traditional MAGIC CARPET control design.
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Figure 5 (Color online) Elevator and flap changes during landing
phase.
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Table 5 Comparison of flight quality optimization results
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PIO based MAGIC CARPET control design considering flying quality

WU LanBo', DUAN HaiBin', FAN YanMing" & DENG YiMin'

' School of Automation Science and Electrical Engineering, Beihang University, Beijing 100083, China;
2 Shenyang Aircraft Design and Research Institute, Aviation Industry Corporation of China (AVIC), Shenyang 110035, China

To combine flying quality with MAGIC CARPET controller design, a simplified MAGIC CARPET control architecture is designed,
and an innovative approach power compensation system based on nonlinear dynamic inversion and disturbance observer is put
forward, considering flying quality. By adding flying quality to the fitness function design, the flying quality is considered in the
MAGIC CARPET control design. A two-stage pigeon inspired optimization (P10) is introduced to enhance the PIO’s ability to escape
local optima while utilizing the same computational resources. Simulation results demonstrate that this two-stage optimization
approach effectively navigates the solution space, providing superior outcomes compared with traditional methods. Furthermore, the
newly designed approaching power compensation system enhances flying quality by dynamically adjusting throttle commands during
the landing phase. This adjustment ensures smoother and more precise landings, ultimately contributing to improved overall flight
performance. The results highlight the efficacy of our approach in combining robust control architecture with enhanced flying quality,
offering a promising solution for advanced flight control systems.

flying quality, MAGIC CARPET, landing, carrier-based aircraft, pigeon inspired optimization (P10), direct lift,
approaching power compensation system
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