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Stable Control for AUV’s Near-bottom and Low-speed Sailing Based on Vertical Thruster

ZHENG Rong', MA Yantong'?, ZHANG Bin', HAN Xiaojun', AN Jiayu!
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Abstract: For the problem of insufficient flap rudder force of autonomous underwater vehicle (AUV) when navigating

at low speed, a low-speed near-bottom stable control navigation scheme based on vertical thruster is presented. Based on

the navigating speed, the thrust characteristics of the flap rudder and vector propeller are analyzed comparatively. Then the

layout scheme of vertical thruster units in fore and aft grooves is designed. And AUV vertical motion control can be achieved

by tuning PID (proportional-integral-derivative) parameters and optimizing control strategy. Finally, a large number of lake

trials show that the vertical thruster can achieve better near-bottom fixed-depth sailing controllability at low speed compared

with flap rudder thruster, and the vehicle can realize stable navigation with mean square errors of height within 0.1 m and

pitch within 0.5°.

Keywords: autonomous underwater vehicle; vertical groove thruster; near-bottom fixed-depth sailing; PID (proportional-

integral-derivative) control algorithm
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Fig.5 Height curve with vertical thruster control
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Tab.1 Control accuracies of the two thrusters

Ffeosh e [ e
W kn MUY WREEYY Ay iRl
TEINC) FHEMm  TTEIN) JTiEMm
1.0 6.019 2.554 0.467 0.131
1.2 1.187 0.686 0.523 0.165
1.4 0.475 0.450 1.696 0.241

M 45 R AT LLE Y, WUATAAE 1 kn (IREERTAT
I, 3 A HERE A SR B 5 2T IR AT A A v 4 A

FER AL T B ARz 7 3, Rz 75 ZE 53 ik
F| T 0.467° A1 0.131 m, SEHL T HUATRAEAGEIR S
THEE R RS R, R T AT R AR
TROPRAS T Ha ] g 22 i 2 1) A R ) R AT RS 4y
#r.
4.3 R A5 RBIE EIEShIEHIXT LRI

i — IR AR IR B 7 ORI [ g A
TR S X AT PR I AT R il 1 e, R
F 4 ) A a0 AR, B 2 1) 32 3 40 1) R A
iR 2 1) HE 33 2 RN BRLFE R A . AR ATAT R AAT AR AT
FEE Y 1.0 kn, HAETHRGE EMIFT B, PRI &
JEExE PRI 23 an i 6 AT 7 BT,

44 ----HfETT M —— A HEH AR
34
~~~ 2-
S NN
] NS 7 N ——
B |1 6 11T621726'3173¢ 41 46 315661 667176
:N_s\ - - -\\\\ ,’>_‘,,~
-2 .-
-3
74_

A IE] /s
SN e i W N EVX (T2 PO A

Fig.6 Pitch comparison under the two propulsion control
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