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The force and moment generated by the thrusters in a specific motion state can be
derived from the Equation (1). Here, X, Y ,and Z represent the force along the
Ox-axis, Oy-axis, and Oz-axis, respectively. K, M, and N denote the moment
around the Ox-axis, Oy-axis, and Oz-axis, respectively. The other relevant
parameters are presented in Supplementary Tables 1 and 2. And the parameters of the
controller used in the Section 4 are presented in Supplementary Table 3.
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Supplementary Table 1. INERTIAL PARAMETERS of HAIXUN 2

Name Unit Value
%y m 0
Yg m 0
Zg m -0.1
Xp m 0
b m 0
zp m 0.03
I kg-m? 24.832
L, kg-m? 17.697
I, kg-m? 24.928
] (- kg-m? 27.220
Ly kg'm? -0.220
Ly kg-m? 34.371
Iy kg-m? 4.110
- kg-m* 0.462
L kg:m? 24.903

Supplementary Table 2. HYDRODYNAMIC PARAMETERS of HAIXUN 2

X, = —268.2 Y, = —539.6 z, = —1129
Xiuju = 269 Yjopo = 35.8 Dy = 62

K, = —104.6 M, = — 648 N, = —804
i =3:0 Mgy = 4.9 Ny = 35

Supplementary Table 3. CONTROLLER PARAMETERS

Name Value
Q. diag(10%,10%,10%,10° 1071, 10%)
P, diag(50,50,10%, 1071, 1071, 109
R, diag(10%, 101, 101, 20, 20,10%)
Q; diag(50,10%,10%,1072,1072,109
P, diag(50,10°,10°2,1072,1072,109
R, dia 102,407,007 10,1072, 10~%
K, diag(10%,10%,10%,10° 101, 10%)
K, diag(5,5,5,5,5,5)
K, diag(10?, 103 10%, 10°% 1071, 10%)
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