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Abstract

The Quadrotor UAV model has the characteristics of non-linear, strong coupling and underac-
tuated, and it is very difficult to tuning the PID parameters of its attitude control. To solve these
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problems, The Tunicate Swarm Algorithm is introduced into the attitude controller to optimize
the parameters. On the basis of the original algorithm, chaotic initialization, the opposition-based
learning strategy and adaptive weight factor are introduced to improve the global exploration
ability and local development ability of the algorithm, so as to effectively tune the PID parameters.
Finally, the model was built and virtually simulated in MATLAB/Simulink. The test results show
that the PID controller optimized by this algorithm has better control accuracy and efficiency.
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L4, PUeE IS AFL(unmanned aerial vehicle, UAV) K HALBh 4. B iZRE o, I SEtEm K
S, BTN TR Rk LA PRI EEEE%J\MI{’E}T AT Z R4k, T

e PRI ROBRRBR B o DU BE TR RAT BRI 2 R F G5 M a1 B L & MRS IR PID 54 28 . (HRAESK
bR S, BT e AR B AR . A G SR AL SRAE L PID 048, 3B E S &H
PEREAR 22, (RIS B ARSI AR . BRI R A AL BV (R 5 AN L 22

SCHRCLTET X DU e 3T AMUEEYE, WEih 7 —FRSE PID 1:4R2% 2] #%l (Iterative learning control, ILC).
KA BRI EIT PID S E AT I E, 06 R 25 RGNS . SCER[2])4& T —Fh s T ol s 45 5
VEIC PID 4507 58, I93 Jill SR FH S5 A 300 38 e 0 S S AR G 82 A e S s e 4 B vk B Bl 8. SR [B1R A
A% PID ST R E - ik G RS, MR LA R Ak 3 AR A AN [RI R 2R 7K S 1) 58 SURIAR
SR, B R rERE

ISR FH Bt i BE R 52925 (Reverse learning of Tunicate Swarm Algorithm, RTSA)Xf PID 2T # & .
% SIS bR U FERE 5792 (Tunicate Swarm Algorithm) S SGHE 18 . 5 I N RIS 2, 5IANZ Hi
BENLA], $REUSSIOR A SRS R, LA 2 PID 808 € 7K.
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Figure 1. Model for the Quadrotor UAV
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Figure 2. Block diagram of quadcopter UAV control
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Figure 3. PID simulation of UAV attitude angle based on RTSA
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Table 1. Benchmark functions

F 1 FENRX R

BRI AL PR AL TR i X (A AL E
F, Sphere 30 [-00, 100] 0
F, Schwefel’s problem 2.22 30 [-10, 10] 0
Fi Schwefel’s problem 1.2 30 [-00, 100] 0
Fs Schwefel’s problem 2.21 30 [-00, 100] 0
Fo Sum Squares function 30 [-0.12, 5.12] 0
Fi1 Generalized Griewank’s Function 30 [-600, 600] 0

Fi~Fy g i, TR . Fou Foy A 4EmIER L, Al AT D0 eR Bk a3 i A
MIBEST. # RTSA Sk S5k TSA SUABAT X L Seia[13], BEMFAZSE, MEEIN = 30, HAIEARK
K Trnax = 500, AL R WA 4 Fror.
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Figure 5. Relationship between fitness values with the number of iterations
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Table 2. Optimization results of different algorithms
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Figure 6. Comparison of quadrotor attitude angle curves in three control schemes
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