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Research on Parameter Optimization Method for UUV Depth Setting Control Model
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Abstract Proper parameters of a control model can ensure that the controlled object realizes its control
purpose in a fast response time and with a small overshoot. The optimal design of parameters for UUV depth
setting control model is of great significance to improve UUV performance. Firstly, UUV space kinematics
equation is established, and a UUV virtual prototype and its depth setting control model are constructed based on
Modelica modeling language. Then, to minimize the response time and overshoot, the multi-objective optimization
process for parameters of UUV depth setting control model is established by using non-dominated sorting
differential evolution algorithm, and the design workflow of parameters optimization is constructed based on
OPTIMUS platform. The experimental results of an UUV show that optimal PID control model parameters can be
obtained quickly with the proposed method, and the optimized control characteristics of UUV depth setting motion
are significantly improved.
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/*Equations expression
//Insert Differential equations here
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Fig. 2 PID control model for UUV depth setting
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Fig. 3 Simulation curve of UUV depth setting control
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Fig. 4 A flow chart of parameter optimization algorithm for UUV depth setting control model
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Table 1 Data related to an UUV with caliber of 324

(iR R BE L R {vs
P T 7K H 5 1024 kg/m?®
14 KR UAT & I AR 0.184 3 m
m KR MUAT 5 1 T 215 kg
G KEAATERES), G=mg 2107 N
L KT WUATHR I 2.79 m
B K AATERIIE ), B=pgV 1 841 N
N K F AT # IR KRR, S =r(0.3237/2)° 0.082 3 m?
Xe K UAT R O IRV O I RE S, BOAETT N IE -0.016 m
Ve B T, 10BN -0.003 3 m
Z BB, n 4R IE 0.003 5 m
T B E S 1 M) 1947.3 N
Jox KN WATER SR AT R x % B i % B Mk 3.234 kg-m?
Joy IK T RAT #R SRR AR R y il Bl (4 7 B A d 131.124 kg-m?
J: KR RRAT SRSk A bR R 2 b 3 (0 o S B ek 131.124 kg -m’
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Fig. 6 Scatter plot of correlation between design variables and output variables
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Fig. 7 Pareto frontier map optimized by non-dominated sorting differential evolution algorithm
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Table 3 Comparison of simulation data before and
after optimization
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after optimization
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