530 55 4 KFINRG %M Vol.30 No.4
2022 4E 8 J JOURNAL OF UNMANNED UNDERSEA SYSTEMS Aug. 2022

[GIAtER] A48, B, ke, $. BEWshth AUV & F 5 A 8L B K7 i 0] AT ARG ¥4, 2022, 30(4):
528-534.

R AUV & EREH BB ERRFG A

wAR, L R, K A B #
(B ZETEIR 2B, IR 75 5, 266199)

B E AZTRRRAZAAKRTMAEEAATFEHNRIEZRS, 2RAERRER, EHES. 7T ETIHR
To A3 A ZRTFTAITEAUVIAH F 8 F & F L EKRDAMALAE LA KFA2 xR T FELFLX R R
REZTEGTIL, REBMEEGEEERF IS TR T H. ARABIEERFARKEAFETA
AR, FARRARGSHE TR ELMHMIE, MBEIXE & F KIAEEFB A, F AUV B 2R3 R
BN 5 R, By R RBRRIE; KBS L FE A, FALEMHF XGBoost 894 £ ZR, 138 F &
53 RER T ARHEH AR LR L5, Stk — FAPRA A L AL 5 BUA T 49iE S Ak /) Ao B 20 5 5 3058
Taz R AT sh. FRAEREYN, B A AARIELEEFLHZXROINRT, T kM@ AUV kR E,
R FE IR ER HEELEARNE G RRELE,

*HE: BERTMATE, BERREN, T, &F

FE 5 2ES: TI631.8; U674.941 XHERFRIRES: A XEHRS: 2096-3920(2022)04-0528-07

DOIL: 10.11993/j.issn.2096-3920.202108009

Data-driven Autonomous Decision-making Method for the Effective Position
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Abstract: Autonomous decision-making capability is a distinctive feature that distinguishes unmanned undersea vehicles from
manned platforms. This capability is characterized by a short autonomous decision-making time, high decision-making
accuracy, and executable decision-making solutions. In this study, an autonomous decision-making method that combines
operational simulation with ensemble learning was proposed to overcome the shortcomings of traditional effective position
decision-making methods with regard to the attack effect and decision speed when an autonomous undersea vehicle(AUV)
launches an attack against a surface ship using an acoustic homing torpedo. First, many basic experimental data sets were
obtained by optimizing the probability of acoustic homing torpedo detection targets. Subsequently, a detection probability
attack judgment threshold was designed to convert the AUV ’s effective position decision-making into a binary classification
problem and form the classification experimental data. Finally, the classification performance of the support vector machine,
random forest, and XGBoost were analyzed and it was concluded that ensemble learning is more suitable for this unbalanced
sample classification problem. Furthermore, the adaptability of this model under multiple task thresholds and its generalization
ability in complex marine environments were tested. The test results showed that this method can meet the AUV’s autonomous
attack decision-making requirements and significantly accelerate the decision-making speed while ensuring the effectiveness
of the torpedo attack. Therefore, this study provides a reference for research on the attack planning module of equipment.
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Fig.1 Diagram of lead angle calculation by adjusted
coefficient method
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Fig.3 Flow chart of detective probability optimization calculation model
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Table 1 Information of categorized experimental data sets
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Table 3 Classification performance of three models
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SVM  0.937 0.844 0.846  0.845 0980 1936
RF 0.959 0.936 0.854  0.893  0.992 0.87
XGB 0.965 0.915 0910 0911 0.9%4 1.58
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Table 5 Adjustment of operational simulation parameters

A FEAEL dship /n mile dyorp /m mile 0 /0 mile
T 50 33 12 0.3
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Fig. 6 Decision-making effect of the model in different
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