J AL » Q"
? Jii 7'( sy
ISSN 1672—7649

CN 11-1885,/U

2022 99

2764224 = PO SERSEZOET PEAEFEPRRET

9“771 67



ARRGHRIF AR

FERM TEMMETIEAGRRS

EhB PEMAFRE
HEMMETIEAASDE L —ETRAR

HAREAL (ALARRIERAR) FiEaR

& OKEF

PITER £XE

Bl £ &/ RAR BR B

RfEHRE £ F

X H# F

B{SHitt 100101

LR EAA X R £ 55 St
| HE  http://www . jckxjsgw . com
EH & 010—83027274
Bl Rl JERESEEEDRIFRA )
% 17 4L 2854 (SRR T
EWZEH 50.00 5t / fift

I"E&IFE mEIng 70146 5

Supervised by

China Shipbuilding Industry Corporation

Sponsored by

China Ship Research and Development Academy
The 714 Research Institute of CSIC

Edited & Published by

Editorial Department of Ship Science and Technology
Editor-in-Chief Zhang Xin—xue
Executive Editor-in-Chief Hua Cheng—chang
Deputy Editor-in-Chief ~ Song Jiu-zhen Chen Peng
Editor Li Zheng

Art Editor Qu Lei

ADD: No.55 Kehui Road, Chaoyang, Beijing, China
P.O.Box: 2854 Beijing

Post Code: 100101

Tel: 010—83027274

Website: http://www.jckxjsgw.com

AR EFAICNKI (REHHEXHEE) . (PEZOH
T (#%) 8RR #0 (hXREMTIRERE) UFUARE
&, T, &17. FRMEEEET S, EEEZFERERS
SRFRHM—RES . BEETRBEXERER, HERRH
ERR, ATIEIEELAE,

B A4 HE 228 2022 11 B

bR

1 REMERERGKI AR

7 BRAPVCEIMRTEIAK TIRIEIE R THINRBEFFIE
13 ZHEMEEMNKEERERES T

19 BRUNGHEAZEHEIHARARYY BiTE
26 EREABHEEHEKSHRBSE I
32 @AMNERGIRBEFEM TSR
36 ARUEEMZEMNE P AYSTNRRL 347

43 BiEHRE TR SRR A R (iR
50 AEUEERARTIREREMIIRIT R ME RS

54 VLCCTERRHPHALEL L SaERIL 4

58 —MHiH L BEIEMRKNTAMNE X BIRREREE
63 UUVATHERDERESHE

69 ETFMHmIREENUIVERESHEMR
EETE

76 7N[E)EIEEEL T SR Bk A R AR B A B A 5T
83 AFAMAESXFTAMEM BRI %
HHEEK

89 S MEXARA LI E IR R 1L

9% BT H, EHIEEHSHNEEIRE R EiRT
101 AN AE B LCLIHFMIs T BRI HI KRG

106 BB FHEMARMEI N R GRS Hl 7%
KFEEBF

10 HEESEH TSR FRFHERES A

15 EFE 5L EER R R RARRI MM X &ig it
120 AMAR RGBS (e ARG IS SMERE DA

124 EFDSPHISVPWMELEHIARAH IR K EHR
ESHZS

128 frfR =4 EURL HISRM IER T AW R

132 EFHFIt ERARMS = SRR R ST
136 EARARBHREN R B T S MRS &
140 5 L& BirMm iR EiEH R

144 AN E B R SRS B ShiRAI A &

148 ARARARE X R EHR SERT R AREE MR

HE BEE
EER NNH
Ao FEE
% B ERR
ST I
B M8 =reE
EXiE ERF
IEER &
5 &=
FHE

E T FIufl
XEE XBE

W ¥ BHEB

S

e
A WA A

B K
E
I fBELR

SRA

» h ZER
E H BRER
E# BIE

& & EFR

Fam
OXE ERE
EN3tge
W i
X el
il & XEE

[ BATFIRAZLHE ] CN11—-1885,/U % 1962 % s % A4 % 192 % zh % P % ¥50.00 % 1000 * 38 % 2022—22

E I

B



N

(MAEREER) B BRER

(MEREBAF)
154 EF MR IEXHEHAAREGR L 1L BEA B g Consultants
n e 5 4 1] N . E,ﬁi,ﬂ}] (]T,D—_l:) Ma Wei-ming (member of CAE)
158 AEARREEREREN KMR s AT (Bl Zhu Yingfu .
162 ZIEPLCHAMMAR AR £BAAK LIS % S FRE () Liarh (Emeseie )
#+3& (FL) Yang Shi-e (member of CAE)
166 EF L& MERRAIR BB L IR RS 3RS XA % () Wu You-sheng (member of CAE)
. . . L JEIR = (I%<) Wang Shun-ting (member of CAE)
170 MR AR I R S R EUR IR A P A LA #BmiE JoE 3N (K%2) Shen Wen-sun (member of CAE)
; 7.8 #% (%) Shen Chang-xiang (member of CAE)
%
RERA 17 #k (F2-) Helin (member of CAE)
174 ST HSMMEOARARHLRR R R AL TSR EHH EINE % 7 Ui e it R T (St oA
k4B (I524) Zhang Jin-lin (member of CAE)
178 AT AT A B R4E % Rty () Ludian-xun (member of CAE)
4 #%# % (%) Jin Dong-han (member of CAE)
182 BEMARKESHRES AR LI HEL IEY £ 5 E A (F%3) Wen Xue-you (member of CAE)
AXBEY ([%.2) Zhao Xiao-zhe (member of CAE)
ESMRE :%‘ AL (%) Gong Xian-yi (member of CAE)
186 M HEBIBEHALRRSA fh= ETeg & AR (RE)XuDemin  (memberof CAE)
4'5? # (F&<) XuQing (member of CAE)
#fm 4 (%) Huang Xu-hua (member of CAE)
% A M (F%2) Dong Chun-peng  (member of CAE)
&— (F%-) Zeng Heng-yi (member of CAE)
%% % (%) PanJing-fu (member of CAE)
FEZER Chairman
4 K| Du Gang
BlEEZEFR Vice Chairmen
PN & AN R # #&  XuMiao
P B A H AL S AT ) # Liu Zheng-guo
e b . R ; 7k4z %  Zhang Xin-Xue
FRASHF (fik) BRI %/  Zhang Ren-ru
CFBEFEARF CLAMR) AT SFNEBATLY HATH S
B 3 AT 45 SR Rt R BRI T MF  Secretary-general
? i Ch Yi Ef 4 Guo Long-h
- EZELNEE VIR SIES L #E Cheoten R Guotonethus
o B A P A ST B R T F R Members
7 7 ¥ |22 A S0 R H7F T —DingYi FEHL Wang Qi-hong
E 4 Wang Feng s1/\$% Shi Xiao-feng
{4 & FuHeng A 1% ShiHui
5 FLvQian Z=T 1 Li Ding-shan
(¢ Sl - 2=l Li Zhong-gang Z&= & LiWei
‘ - i 132U Liu Wen-shuai &% Liu Jing-xian
) «CBOWITIEH B%> AR jl] fg L|u Qian %‘FEE Su Yu-min
‘ Rh==Z= Lu Zhi-hong %% Wu You-dong
. qﬁﬂ, o 2 E Liang Dong-guo ;EZE Wang Dong-ping
- 1#%# R Yang Jian-min #2837 Yang Yi-xin
o #+3% R Du Xuan-min #t4#£F Du Shuan-ping
e B 3 Chen Huan B3l Chen Hai-bo
& B Yue Wei 2R 18 Guo Jian-zeng
% LU Chang Shan # 74 Cao Wan-hua
= H  {F Xie Wei £ [EF Cui Guo-ping
# {% Jiao Nong F2ix B Cheng Yuan-sheng
’ 8 K HanBing 8574 Han Zhi-ren
i\;f B K4E Han Qing-hua % E: Bao Xiao-jing
i : S & Ji Chun-yan B FF Yan Kai

& @4 Pan Guan-hua



SHIP SCIENCE AND TECHNOLOGY
Vol. 44, No. 22 November, 2022

CONTENTS

Research on hydrodynamic characteristics of installation vessel side system: -« cvrrerrrrerre SHI Xing-hua, BEN Qing-qing, et al (1)
Energy absorption characteristics of marine PVC sandwich panel subjected to near-field underwater explosion «««««=«--x-oox++ WANG lJia-jie, LIU Wen-tao, et al (7)
The study of attack test on a 2D wedge Shape into Water =« =+rxwwsrrrrrrrssrrrrss s ZONG Shuai, LI Liu-yang, et al (13)

Crack propagation calculation of a surface crack at the toe of longitudinal end around the support of B type LNG tank ---- JIANG Min, HUANG Ying-cai, et al (19)

Sensitivity analysis of six degree of hydrodynamic coefficients for six degree of freedom motion equation of submersible -+ SHUI Yuan-ke, KE Wei, et al (26)
Structural characteristic analysis and optimization design of plexiglass for conical observing window -+« «««-teeereeeeeeeeeees CHEN Peng, JIANG Xu-yin, et al (32)
Frequency domain response analysis of large crane ship in regular Waves <=+« ««t« resrrsrrrss e WANG Wen-hao, WANG Yue-qi, et al (36)
Optimization design of low frequency sound absorption performance of local resonant cavity coating «-««««««=«=x=reeeerereeeees WANG lJia-bei, ZHOU Hao, et al (43)

Optimal design of energy-saving rudder for an large DWT bulk carrier and analysis of influencing factors------ WU Ting, ZONG Tao, HUANG Shu-quan, et al (50)

Analysis of VLCC speed optimization and energy efficiency optimization in Waves -+« -+« «««srssresrssresrsrearete ittt LI Shang-fu (54)
An improved global nearest neighbor association for unmanned surface vehicle dual radar target tracking algorithm -------------+- WANG Ning, LI Li-gang, et al (58)
Modeling-and analysisiof underwater search for UL Y s e e e e S S e S S e T P e LIU Zhi-hao, LIU Yan-bo, et al (63)
Research on task allocation of multi-UUV based on improved grey Wolf optimizer:-«-«-«««««xorrrrerrrreerrereeeeens YANG Fang, CHEN Yan-yong, et al (69)
Numerical simulation research on vortex-induced vibration of series cylinders with different spacing ratios «-«-------«xeoeoereeees LIU Zhen-lei, LOU Min, et al (76)
Research on ADRC applied to active heave compensation control system for ship:««-«««-ceoreerererre LIU Peng, ZHOU Li, et al (83)
Simulation and optimization of the influence of inlet humidification on the performance of marine diesel engines «+--+-+-++- GAO Zhan-bin, YANG Jie-bo, et al (89)
Design. of diesel engine speed control-system based on H co:control theory =« sssemssmmommmesmnmummemsumusmsmmmammenmsamnsnes WU Yue, CHANG Guang-hui, et al (96)
Regenerative energy LCL grid-connected inverse disturbance rejection control strategy -+« -+« wxoveerrrsresrseeeeeeee. WANG Xu, HUANG Qiao-liang (101)
Hybrid control method for ship power system against random disturbance - +«« -+« +xxsveeresrerrererrnrrii ZOU Jun-jie (106)
Simulation and analysis of multi-pole sound field characteristics in typical waveguide: -« «««+«-tsremrrrrrmra SU Hang, MENG Chun-xia, et al (110)
Design of a wide beam and low side lobe array antenna based on differential evolution algorithm -« «eceeeeeerreeeenes ZHANG Min, DUAN An-min, et al (115)
Performance analysis of detection signal of ship electromagnetic ultrasonic SENSOr -+« «« -+« wxererrrrrrrrrrrerrentreee CAO Han-bin, TIAN Xiao-dong (120)
Research on marine active filter based on DSP and SVPWM al@orithm: -+« -veeeeerrrerrerreerstrrieeee HOU Rui, WANG Yu-chen (124)
The texture detail enhancement technology of ship 3D ImMAage rENAErINg -« ««++++««rrrts s rrrrttas sttt LI Gu-yu (128)
Cabin 3D data feature extraction system based on particle COmMPULINE:««««« -« xrrrerrrrrrrrrrre e MA Da-yong, WANG Hu-qun, et al (132)
Dynamic mining method of abnormal trajectory data for ship collision avoidance =+« «««««xeesrrerrrsrrrrrrrr e GENG Rui-huan (136)
Research on active lateral collision avoidance algorithm for multi-target at sea:««««««-«weresreerrrrrrrr YANG Man (140)
Automatic obstacle identification method for ship SIMulation SYStEIm <« -« «« -« xrrererrrrrrrrrereee LIU Xiao-feng (144)
Research on real-time image de-smoke algorithm under indoor fire SCENAriQ: -+« «« -+« rxrrrrrrrrsrrerrrriertetii e HE Qian, LIU Bo-yun (148)
Research on optimization of fuzzy ship image based on visual COMMUNICALION  +-«+x«rrxrrerrrrsrrsrrrrrrreeri e ZHOU Yan-mu (154)
Research on intelligent classification of ship images based on classification algorithim -« -« xxererrrmrerrrrerrr e YUAN lJing-guo (158)
Monitoring method of feed water level of marine steam generator considering PLC technology - <« -+« «xresrrerrrsrrererrriree WU Jing-jin (162)
Automatic monitoring system of ship engine room based on Wireless NEEWOrk <+« +rxsrrrrerrrrrrrrrrrtr XUE Di-jie (166)
Application of machine vision in false image recognition of ship MONItOTING SYStEIM -+« +«+x+xererrerrrerrrreerereere e ZHENG Si-hai (170)
Fault evolution prediction model for marine machinery based on HSMM «:-«rerecoersererearareceriacecicicntereriararaccnenen: JIA Cheng-fen, TANG Xiao-jie, et al (174)
Research on shipboard vehicles model-unifying technology «««« -+« «xxreerrrrrrrrrrrrreer e LIU Yan, WU You-dong, et al (178)
Optimization analysis of multi-stage vibration reduction and guidance performance of thin-walled slender ------------ GUO Jian-zhong, WANG Xi-meng, et al (182)

Development and characteristic of module construction technology of America's nuclear submarines -« ««««««---w=roeeeeeeees HE Xiao-er, WANG Bao-jian, et al (186)



Hutik: dbFRTERRH X RHEEREE5 S Bt
#B%%: 100101

BiE: 010—83027274

f£E: 01083027299

BIES: MMEER

QQ. 2796634006

FELIRTE: jckxjsgw.com

SHIP SCIENCE AND TECHNOLOGY




