6% W1 ARSIV R Vol. 16 Supp 1

2021 4F 12 H Chinese Journal of Ship Research Dec. 2021
™ 48 B % 1k : https://kns.cnki.net/kems/detail/42.1755.T1.20220110.1250.001.html HA I M 31k : www.ship-research.com
SIRME: TR, B2, Sk B, 5. UUV Se 35 A B I 1 1458 XURS P Al A O Z2 A0t (0. b A AIF 5, 2021, 16085 1) 1):

31-39.

YIN X F, LI X, Zhang R, et al. UUV offensive mine-laying marine environmental risk assessment and scheme
selection[J]. Chinese Journal of Ship Research, 2021, 16(Supp 1): 31-39.

UUV Y 34w TR A BE XU
PR S 7 R0k

JREG, R, KB, SRR R, XA

| BEREERARFCEMBEMEZEZANE, GE E T 361000
2 EFARAY AL BHFFKR, LA % 210000
3t E AR ML E 92409 #5 A, 48 2 48 M 350000

H OE: [ B4 ] WIS JC A K F AT & (UUV) B3 A 55 18 68 M BE 52 /Y F B PPN AL, I il &
A SR, [ Fk ] B, W5 UUV BCAR 35 10 PR XU DPAG TR 1, 32 H 3 TR0 J2 W40 7 325 A A ik
524 RUE B B AR A HE I RAE S e A BAR M AR L s SRS, X UUV (i BUIR A FE R B R i AT i, %
58 0 JC AT 5 AR T 1R AL BE 0 2 B IRAE 5 bR, H9 B UUV B8 A6 5 1 PR ERBE XU PR 15 s B, AR PRV VR 3R
B X UUV R G0 5% W T 53 (0 B A SR, A8 i JRURS: PE 8 b i AL B R o 3 3o 05 P03 36 A8 RE 9 UUV T 354 7 Ak
PEAT W PR KU 7 R ALk, B IEAR SO i A R g vl A7 . [ R | UUV 03 & 3647 3l o B b A7 1 7
PREE IR GG 1 16 A A IR A A R A 0, A B AV PR IR BE UG PE R A B AL L A Bl 2E, [ &3 ] B AN EEE

P

E H S =
AT [ 152 42 5

A df- 2 BOHE T e S A P N B 2 WL, B2 0 BT SR R e b 2 SR T S — 5 %0 3 B B R R BRI SE
RKEIR: TIOKTHUAT AR BT R PR X P4l A AGE ; IR s XM rRiiik
FE S ES: U674.76 XHEKFRETE: A DOI: 10.19693/j.issn.1673-3185.01974

UUY offensive mine-laying marine environmental risk assessment and
scheme selection

YIN Xifan', LI Xin", Zhang Ren’, ZHAN Yongqiang', ZHAO Xianghong'

1 National Marine Environmental Support Base Preparatory Office, Xiamen 361000, China
2 College of Meteorology and Oceanography, National University of Defense Technology,
Nanjing 210000, China
3 The 92409 Unit of PLA, Fuzhou 350000, China

Abstract: [ Objectives | This study constructs a quantitative assessment model of the impact of the marine
environment on the offensive mine-laying operational performance of unmanned underwater vehicles (UUV),
and draws quantitative evaluation conclusions. [ Methods | First, the attributes of offensive mine-laying mar-
ine environment assessment are researched and the optimal model of the TOPSIS and set pair analysis (SPA)
method are proposed on the basis of the combined weight of the fuzzy analytic hierarchy process (FAHP) and
entropy weight method (EWM). The current situation of UUV deployment and its impact on the marine envir-
onment are then analyzed, and the risk indexes of the marine environment on the offensive mine-laying per-
formance of UUVs are constructed with reference to the main evaluation indexes of the operational perform-
ance of traditional and unmanned offensive mine-laying. Finally, according to the existing research results on
the impact of the marine environment on UUV systems, a quantitative model of the risk indicators is com-
pleted. [ Results ] The feasibility of the method and model presented in this paper is verified through a simu-
lation experiment that optimizes the marine environmental risk scheme of the determined UUV offensive
mine-laying. [ conclusions ] It is more effective to disassemble the marine environmental risk indications in
the offensive mine-laying stage, and more scientific to construct a quantitative model of marine environmental
risk indications. The dynamic preference coefficient of the combined weight takes into account both the au-
thority of decision-making and objectivity of data, and the influence of the same and opposite factors on
scheme selection is considered. Finally, the feasibility of the algorithm is verified by the simulation results.

Key words: unmanned underwater vehicle (UUV) offensive mine-laying; marine environmental risk assess-
ment; combined weight; TOPSIS; set pair analysis (SPA); scheme selection
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potential)
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