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Abstract: To effectively estimate the parameters of ship ma-
neuvering motion models, this paper proposes a nonlinear i-
dentification method based on the three-parameter simplex al-
gorithm (SA). A precision indicator function is constructed
based on experimental data to establish a discrepancy criterion
between model outputs and experimental data. It performs geo-
metric operations such as reflection, expansion,, and contrac-
tion in a three-dimensional parameter space to achieve itera-
tive optimization of parameters. The algorithm undergoes con-
tinuous iteration until it meets the convergence criterion, ulti-
mately obtaining the globally optimal parameter combination
that minimizes the indicator function. The proposed SA algo-
rithm is applied to identify the parameters of the Norrbin mod-
el for the Mariner ship, and support vector machine ( SVM)
and extended Kalman filter ( EKF) algorithms are used as
comparison methods to systematically analyze identification
performance. It can be seen from the calculation of the relative
errors of the parameters obtained by each method that the i-
dentification accuracy of the SA algorithm is significantly su-
perior to that of the other two methods: the relative error of its
parameters is 0.022% for all cases, with the maximum error
not exceeding 0.041% ; the relative error of the EKF algorithm
ranges from 8.150% to 32.068% , while the relative error of
the SVM algorithm is 11.2% for all parameters, and the error
of some parameters even exceeds 20%. The results show that
the model identified by the SA algorithm is more consistent

with the actual maneuvering performance of the ship. Further-
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more, in terms of algorithm structure, the SA method is more
concise than the SVM and EKF algorithms, requires fewer
preset parameters, and therefore exhibits better practicality
and engineering applicability.

Key words : ship maneuverability; Norrbin model ; parameter

identification; simplex algorithm( SA)
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Tab.8 Comparison results of identifying

parameters for turning test data
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a 2182500 11.592 2444550 0977 246.8562 0.004
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Fig.10 Comparison of position trajectories

for 15° turning test
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Tab.10 Comparison of identification parameters

for the simplex algorithm with different dimensions

G BT = SR

% HAEM - —
PERE RES% PHRE RE%

K 0.8613 0.8612 0.012 0.8612 0.012

a 246.8670 246.8720  0.002

B 11 Sk 20°/20°Z T BT, AS ] 4 2 sl
WA, B 1 AL RS A
WSk 2 BT, IR RIUE T AR SO R
ey ez =4 A E A RIS Er 5%
B FEHERRES

246.8562  0.004
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Fig.11 Identification process of simplex algorithm

with different dimensions in the 20°/20° zigzag test
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