BHSRE

Control and Decision

— R FI e R ES 1 B TE AL ATK e
SRAAEE, FART, SN, SKERSE, RIRE, TRAK, AR AR

SIHAS:

SRAREE, E4RE, INEA, S —AATIXUR IS A B AU A K Dz dI [T, f2i] 5 k5K, 2026, 41(6) :

1576.

TEZR R View online: https:/doi.org/10.13195/j.kzyjc.2025.0706

LT RGN HA SO

Articles you may be interested in

HA AT SR ) DU T0 AL 1 10 P 1 e 42
Adaptive prescribed performance control of quadrotor with unknown actuator fault

PEfl 5P, 2021, 36(9): 2103-2112  htips://doi.org/10.13195/).kzyjc.2020.0083
AR ] 7 3T NATLAE A G DA ) 5 7

Formation control of large—scale fixed—wing unmanned aerial vehicle swarms
S, 2021, 36(9): 2063-2073  hitps://doi.org/10.13195/j.kzyjc.2020.0076

i 1 1% 25 20T DU SR JE A ML IIE PR RE S A
Prescribed performance backstepping control for quadrotor UAV with output error constraint

PEfl 5Pk, 2021, 36(5): 1059-1068  https:/doi.org/10.13195/).kzyjc.2019.1249
iy A2 BR 1) Z2 e 3 0 A MU0 BB 4 1 N AR AR R0

Design of robust positively invariant set for trajectory tracking of multirotor UAV with input saturation

PR S5 2021, 36(4): 857-866  hitps://doi.org/10.13195/j.kzyjc.2019.0880
BT URBE 2 2] 1) DU e 3 TG AL TR0 A MR T s il i

Robust landing controller design for quadrotor unmanned aerial vehicle ground effects compensation via deep learning

Pl 5. 2021, 36(11): 2637-2646  https://doi.org/10.13195/j.kzyjc.2020.0184

1563~


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2025.0706
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0083
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0076

                                http://jtp.oversea.nki.net/Bilingual/detail/html/kzyc202109002?view=2
                              
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1249
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0880
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0184

5541 % 55 6 W # % 5B x K Vol.41 No.6
2026 £ 6 H Control and  Decision Jun. 2026

—MINFIER S 1T B Te AHLE NI )54z

RAE, I, INERYT, KRBSE, XWE, THMK, ERRA

(1. iR RS, T4 i3 518107; 2. HHFg K2 LBk LR, Kb 410075,
3.9 RS HEELARZER, AR W 518107)

O RSN AT AR R AR T, Bk — R F R0 S A TS AL D)3 7 v A B
BUAE 2 R FIZK R R PRI [ B AT LA, B2 AR R RS RE, 285 A0 e AL A K PR il ok T B
KB, & %, B A - R 7 ik, 48 R RO OBUE 3R S A R T ANLEEAS R B b (Bl 728 SR
F AR E] RAT I BAAAT ARG B 148k, 55T 130 R MR e 1 5 77 32, 8t — P 284 (0 5 A1 Il e AL S i v JEE 1)
DAz i SN, T TE A A D)3 R0 DURA 5 42 I 25 B DI i AL #e, R P 48 R v SR AR e PR ERAR, J0HIE A 3E R
Gt AR e M B JE, B P OBUNE B S i JC ANLIE B H K IR 07 B0 B4 H e 5 ik AT IR, 15 B A
FIGAE T T BT 2% 00 R B R

X HEIR): AHIRUE S AN BT AN Ayl Ulkdshl; foe i, Higien s, BaENsH
FESES: TP273 XHkFRER: A

DOI: 10.13195/j.kzyjc.2025.0706

SIAME: Tk M5E, T4k, PVERAS, 5. —Fh 951 BUNE 3 1% /v 7 8 AL N K D) ez i) (7], #2015 $e 3R, 2026,
41(6): 1563-1576.

A switching control method of tandem dual-rotor HAUVs for water
entry and exit
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Abstract: In order to ensure the stability of trans-medium flight, a switching control method for a tandem dual-rotor
hybrid aerial underwater vehicle (HAUV) is designed. This HAUV adopts two different sets of actuators in the air and
underwater, and is underactuated during aerial flight, which brings huge challenges to the smooth control of the HAUV
during water-entry and water-exit. Through the Newton-Euler method, the dynamic model of a new tandem dual-rotor
HAUV across different media is established. Considering the switching of actuators in different flight stages, a new
type of switching control strategy for the attitude and altitude of the HAUYV is proposed based on the adaptive super-
twisting sliding mode method, and a suitable switching rule is designed to determine the switching timing of
controllers. The asymptotic stability of the closed loop system is proved using the Lyapunov stability theory. Finally,
the proposed control method is tested via simulations of vertical water-entry and water-exit of the tandem dual-rotor
HAUV, and the simulation results verify the effectiveness and robustness of the designed controller.

Keywords: tandem dual-rotor hybrid aerial-underwater vehicles; position and attitude control; switching control;
stability analysis; super-twisting sliding mode control; adaptive parameters
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