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Research on Distributed Storage of Massive Ship Trajectory Data

Han Zhihao

Wang Yibing

( Zhejiang International Maritime College, Zhoushan 316021, China )

Abstract: By analyzing the characteristics of ship trajectory AIS data, this article introduces the basic

concept of Hadoop distributed storage and proposes an HBase structure for the storage and processing of ship AIS

data. During the implementation process, factors such as data security, scalability and performance were taken into

consideration. Through experimental verification, the effectiveness and advantages of distributed storage of ship

AIS data of the HBase storage structure based on Hadoop are proved.

Key words: ship trajectory; AIS; Hadoop; Hbase
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Preparing Antioxidant Peptides from Mytilus Coruscus by
Enzymatic Hydrolysis

Zhang Zeling

( Zhejiang International Maritime College, Zhoushan 316021, China )

Abstract: The mytilus coruscus was selected as raw material to prepare antioxidant peptides by enzymolysis.
With the degree of hydrolysis and the DPPH free radical clearance as evaluation indexes, the enzymolysis
temperature, enzymolysis time, solid—liquid ratio and enzyme addition amount were determined by single factor
test. The optimal hydrolysis process conditions for preparing antioxidant peptides were obtained, and the optimal
hydrolysis process conditions were optimized by orthogonal analysis. The results showed that the optimum
hydrolysis conditions were as follows: 3 hours for enzymatic hydrolysis; enzymatic hydrolysis temperature, 50°C ;
solid-liquid ratio (g/ml), 1:4 and 1500U/g enzyme dosage. Under these conditions, the degree of protein hydrolysis
reached 39.0% and the DPPH free radical clearance reached 77.4%.

Key words: mytilus coruscus; antioxidant peptides; oxidation resistance
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53 K 5 7 VR I R R R 40°C(45°C..50°C.

55°C .60 °C, 1E R b ( ¢/mL) 1:3, pH {H 7.0, 340
1200 Ulg i P 28 L , i A s 8] 4 h I 55400
Xif 0 DU SR A5 WA, I3 13 WA T T AR T AN
KA B (A0 2
2.2.2 AR HXT I DL il A v b e A RE ) AR
TR () 5]

O3 PRI (/L) BEE N 1:1.1:2.1:3 . 1:4,
1:5, 7EUN N 1200 U/g i8R FIBi , I 55°C, pH
{8 7.0, BRI ] 4 h 954, %8 0 DL 347 i e,
FEXT LI WA T AT P RN B AR B R I
2.2.3 AN[w] S iz s )% s D1 Bl i v b AR AL e ) AR
P 7K i B (1) 5 i)

3K RO BRI E R 1 h.2 h 3 h4 h.5h,
TR L (g/mL ) 1:3, pH {8 7.0, %8 /i 1200 U/g 1
HVE R I, IR 55 °C B AT, X IR DL R A T g
i, FTXF b0 VAR A T A A M RN R K A B 1Y
M7
2.2.4 ANV S finE %o I DL g g v e 8 AL RE ) AR
P 7K il B (1% 5 e

g3 ) PR AR S I DR 300 Ulg .600
U/g.900 U/g. 1200 U/g.1500 Ulg, 76 RHK b ( g/mL )
1:3, pH {H 7.0, 36 55°C , BHmtE] 4 h fO50F R,
XTI DUSHEA T WA, IF % 10 W R A 7 0 A AR I M A
B KA B (A 2
2.3 EZR I RAR I

R A B R 2R T 0 o R IR B R LG s
i a] L Bl 0 4 A4 PR s i 7K, PR R K I
1. I L9 (34) BRI, LIKAREE HiT Mg
b it A B A

F1 EXKEEEZEMAE

SES
AV mmeR meE ORRRE AR
AlC B/h C/(g/ml) D/(Ulg)
1 50 3 1:2 900
2 55 4 1:3 1200
3 60 5 1:4 1500

2.4 DPPH & vy A FrhFml 2 7 ik

Lh95% £ BER i FIELH 0.2 mmol/L Y DPPH
VS, WG T R SRR A O 4% DPPH %5
W W HAE Z IR AL KN 30 min, 7E OD517 40 5E
WGRE TN ao I RLE , — 2H0 S A A
MITCK LEER A 70— 41 S = N To K £ B EL
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BE4IE A b Al e #F AT DPPH A i
FERRR
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2.5 & G KR H M
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i) NaOH ¥ W0 € 2 pH A1 9.2, it 5% NaOH fifi i
TRFLV (mL ). 55 AR B il A vy [ e B i DL & 1
VAR DL AR s R, % NaOH e
VO, K P EA IR

EPVKIREE % ) =e* (V=V,)* 2312 #1009
2.6 FIESHT

RIS AR BAR R T SPSS 24.0 i 4475
PRI 2E 5 225301 (ANOVA), W Excel #5417 B 24
3 #ERE5HMH
3.1 R R BORL iR AT e W B fif ik 3 B AL BE ) A
& KA 6 R

i 5 3k B 7 TR JER e R DL 1 K A R
AR 2 IS N JS BEAR A a3, 7E 55 °C ik
Sl UL 1), 33X 55 Y e e A ¢, Ui
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S, 2 F R RE A% 7T o e il R IR L REAE SR I
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w70 b

& 60 F =
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3.5 ERIGHALLE R 5 oM

il frp UL 85 TR AT 0] ORR LU RN S I 4
PR 200 2 /K A B2 52 e B2 2 C>B>D>A (LR
2)o ISR A B 2514 A B,C3D;, B
ML E 50°C (AT ] 3 /N DB L 1:4 B
JintE: 1500 Ulg.

Fx2 EXAIZITLER
BRI EEET  ORRRLL ERAIE E UK

e

AIC 8 B/h  Clg/ml)  DAUls) &R 1%

1 50 3 1:2 900 30.7
2 50 4 1:3 1200 335
3 50 5 1:4 1500 373
4 55 3 1:3 1500 38.8
5 55 4 1:4 900 345
6 55 5 1:2 1200 26.9
7 60 3 1:4 1200 36.5
8 60 4 1:2 1500 29.9
9 60 5 1:3 900 26.1
K, 3383 3533 2017 3043
K, 3340 3263 3280 3230
K, 3083 3010 3610 3533
R 3.00 5.23 6.93 4.90

JH%J({;\ C>B>D>A

ﬁ;;k A, B, C, D,

ﬁﬁfﬂ A,B,C,D,

=]

3.6 ik 52 B
TR SR B R AR, R USSR n T
B UEPE S5, AT L AT Y A R HE K i 2 PR X TR
Fe I DUFEAT = 2 AT K A S, -0 H K fife B2 A
DPPH F SRR, SR E RN 3K
®3 WIEXKHER

RS IKARIE( % ) DPPH [ F A5 RR %
1 39.4 78.2
2 38.9 77.1
3 38.7 76.9
SEY 39.0 77.4

HH 2% 3 WA, 6 UE S 00 JR 52 G DL 240K fifk
41 39.0%, DPPH F HH B IEBR R 77.4%. HI1EASIK
55 2B UEAT HL B, v LA H A 1 38 I 6 fIE b i
fft T 25500 FIRSE0R DL B 2 1 /K 22 F1 DPPH [
P 32 75 ok S5 S e A, AT I T G v A A e T

AR ZE SRR T E
4 #ig

SR ) T i 3o R0 I A2 3 56 £ A JRE 5 s DL 7 fi
PR AL 2K, 0k 5l A T2 A% R I A st
5] 3h ., il it Y B2 50 °C OB EE(g/ml ) 1:4 i 5 0
I 1500u/g, 78 BL AT B =1 1 2R K g 5
AT DPPH [ 2583 B3 % e, 2R /K FE SR 2]
39.0%, DPPH H HEETHIRRILE] 77.4%.
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Research on Path of Integrating Mayi Island Spirit into Socialist
Core Values Education of College Students

Liu Xiaoju

(Zhejiang International Maritime College, Zhoushan 316021, China)

Abstract: Mayi Island Spirit, “hard—working, pioneering, and aggressive” is one of the “red roots” in
Zhejiang under the guidance of the Red Boat Spirit. Mayi Island Spirit is integrated into the cultivation and
practice of core values of socialism of college students, and the theoretical logic of integrating Mayi Island Spirit
into core values of socialism needs to be clarified. By strengthening the construction of teachers, improving the
educational mechanism of the courses integrated with ideological and political education and ideological and
political courses, and enriching educational and teaching forms, we will further cultivate new generation who will
carry forward the Mayi Island Spirit and practice the core values of socialism and take on the great responsibility of

national rejuvenation.

Key words: Mayi Island Spirit; college students; B AIC R s SOOI E R
core values of socialism FEDA P B v AR, eSS B AR N R W] 1Y #i
WA RSk AU IR JER. BRI IR R AT AU A
PORLLMORT BG40 R FHTL LMK 22—, & HIRA RILEE ST LRI i B DR, 4%
FRID R 5 Bt AR MOV & R 8 M BOA IR, S e 3 SOOI DN B R EOE RS A SC B

B LW E W TARE A 2023 4FRE—BHIREGRAD) “HRESORMRARE & 3 RO FOIEE BT (TH S5 :20235CG284 ).
YEERIN XA (1975-), & TTIHRNBH ., #kZ .



12 XIBEAG - W RGP AR A 2 3 OO I B B AR S

2023 4F 5 4 1]

RSO i B A = 1 R I 5 S, S84 22
SO E R AL 25 & e 4% O i, #e Ak A
AR A R A AT S T 68 s 2% 2 SO
AU EILS M7 SR S AL G ¥ 98 T ReA LA
2 B RO U ELECH B U AR . R I I
(B p L KR IUES SN AST VT DA 22 S R s 3T
PHEVECE A B T AU AR R BAEAR 73 I8
FRIEFRH O E T 10, 51 AR S5 Ty PRI, DS TR
“LLAAARKT BT

— A0 E B RN S E XM E
BipiEiE

W S A A R g S A R A, L R
PEANWT 5 R, BT A JR i 7 2 (ARG 1
B, 4k 2 SO0 AL A R AR G TS 1 1%
B AN N A5 3 L oS N S R SR
o EROE. DTS2 i B, 1
WA - 2 T SO DB B TR B
WA, BARE .

5, WG I RS AR AR 2 T SO I E LY
HERUR WL A AR U T 2 T SO
TEIRA ek = T A X4 AFAC, O T U BN
5 TR AL, S N RAESE RN T, 4 B0
BA B2 SO BRI, 7E L 4R R PR
Ayl AR TR A2 3 SO (I
JE X} AR R F5 Ao Ge SO 4k, R BE T o
Rt PRI, AL B F BER, I ot B 2
X EDRS R 22, SO AL 2 3 SOOI Y

FLUR, e T2 SORZG OO (B LS 0 0505 M5 o 11
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Investigation on Zhang Family’ s Migration to Zhoushan according
to the Epitaphs of Zhang E and His Wife Carved in Chenghua Period

Lou Zhenghao Sun Feng
(1. Zhejiang Ocean University, Zhoushan 316022, China;2. Zhejiang International Maritime College, Zhoushan 316021, China )

Abstract: In the Epitaphs of Zhang E and His wife, carved by the famous eunuch Yang Shousui in the
sixteenth year of Chenghua, there are family memories of Zhang Ming living in seclusion in Baiquan, Changguo,
during the Yuan Dynasty and moving to Ningho after the sea ban in the early Ming Dynasty. Zhang E family was
not prominent, but was close to the Zhang family in Gaoqiao,Yinxi, and also interacted with the Yang family who
was famous for imperial examination in Jingchuan. All kinds of genealogies of the Zhang family have records about
Zhang Bangxian serving as the Emperor of Changguo at the end of the Northern Song Dynasty. The members of the
Zhang family in Gaoqiao has flowed into Zhoushan since the middle of Ming Dynasty. After the restoration of the
Kangxi Dynasty, they settled on the island in groups. By connecting together the scattered historical materials of
Zhang family's migration to Zhoushan, a microcosm of the trans—regional movement of a certain group of people
between the mainland and the sea island can be formed, and the social and cultural mechanism affecting the
movement was no more than political and economic reasons.

Key words: Zhang E; Changguo; the Zhang Family in Gaoqiao; the Yang Family in Jingchuan
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Amendment to Hu's Ranking Information in Dinghai County Annals

Hu Benxiang

( Genealogical Culture Research Center of Zhoushan, Eastern Zhejiang, Zhoushan 316000, China )

Abstract: Through spot—investigation, genealogical documents and local records, this paper investigates

the migration sources and the ranking of the family names of 19 branch families of the Hu family in Dinghai, and

revises the inaccurate information of the Hu family in the chapter of Family Names of Dinghai County Annals

published in 1994.
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Suggestions on Developing New Rural Collective Economy and
Consolidating Ruling Foundation in Zhoushan

Xia Zhigang' SuFeng' Liu Lingling® Xu Bo’
(1.Zhejiang International Maritime College, Zhoushan 316021, China;
2.Bureau of Agriculture and Rural Affairs in Zhoushan, Zhoushan 316021, China )

Abstract: The development of rural collective economy in China is a vivid practice of Marxist agricultural
cooperation ideology. Vigorously developing village level collective economy is an important way to consolidate the
foundation of governance. Since the central government explicitly proposed the development of new rural collective
economy in 2016, many development models have been proposed in various regions, but in essence, they are only
development methods or measures. As an island city that combines fishing, agriculture, and forestry, the overall
level of collective economic development in Zhoushan is not low, but there is still strong potential in exploring
development models. By grasping the rules, facing the shortcomings, absorbing experience, finding the right cut,
and exploring the model, it is possible to embark on a unique path of common prosperity.

Key words: Zhoushan; collective economy; ruling foundation; company invested by village government;

village level collective economic development company
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Analysis of Value Implication and Implementation Path of “Skill
Sharing” from the Perspective of Common Prosperity

Gao Hui
(Zhejiang International Maritime College, Zhoushan 316021, China)

Abstract: Common prosperity is the essential requirement of socialism, the common aspiration of all the
people, and an important feature of Chinese—style modernization. It is of great value and significance to increase
incomes and ensure stable employment, promote rural revitalization, industrial transformation and upgrading,
and empower urban development. However, in reality, there are still many practical difficulties and challenges,
such as the imperfect existing skill ecosystem, the mismatch between the supply of skilled talents and industrial
development, and the contradiction between the need of the employers and the incentive intention of the talents.
It is necessary to explore the characteristic realization path of skill sharing from the following aspects: building a
good skill ecosystem; promoting the connotative and coordinated development of the access to skilled personnel
and training quality, and improving the willingness of the employers to invest on personnel training.

Key words: common prosperity; skill co—prosperity; value implication; implementation path

ESTIR 2022 4£iF ﬂmFﬁﬁ/\ﬂ%lﬂh PBEIASE I B LR T IS S AT RV R SIS (P45 :87 ),
TEBEN: B 1987-), % TR {EFH, B



2023 4F 55 4 3] O ICE AT “PCRESL T A (RS A S SO AR R T 35

Glid-#Lisf A & RIEZATH, K AL,
BB S EE, UHE B . BRI
T A A A B A BT, S SE IR
M EBE S A PR LR E A DO
He IR SE U A8 . AT P L WY, B AR
RIS - B 1A TIE A — il JEE 3k A—
PR, 2 AT LA AR ) SR, — A —
AR ] AR B R XN E R ILE
A5 JESL RN AR, REHA . ORI
X /INP-[r) s 22 U B 2 I ) A ), i i < S ]
BOE, AT — TRt Pk, F ok A — R 2R
L AR ST T A2 3 T4 R
[ DN E R 7B S o D AR E o S G P e s A v )
S gn NAR M« S ) R A T CRRRA
JEURIA BRAIE , 4 N RE s ™ S8 7S KLU
Jer s LA i ¥ [R) 25 O AR SR 9 v [ L 7 58 N 22 0
PHRLE P 2 IE S s+ /R BUR , L)
AT [ AR DA A0 B8 5 v S T i B AR ] A
AR, BRI SRR R P R At 2 T
A ST ZER S Bl LA Y, SR 5 A A U2 AT
SERMI AT AR, W2 S5 8 E S AR H xR,
sett e AR EOR . WAL a4 AR,
S JR] w2 P )R P S /N R
A2 G5 BT R SRR R . JT4F
oK, S SRR T B PR AR BR BE A 2 R SR
AE S —HRE T X5 I REAREE, M “He e At &
A BERERE B ) K05 Bl o ) (R s 4
I 52 B o i oL, AN WP DA sl A 53 B8 R
25K, PR S AR AR A A AT 7517
PRI R S Ik — S A AR iy 19 EiE 2L S B
HAEZ—.

— BB HAE” BEHNNESS

[ A S B PR ) U Y R R
K ERE RS MRA R, " R R
REEE LG T NECR R AL 2, il A A 22
PR > FIRE T 952 w5, (e A N B B 0 i AR
B, PEMT B BI85 77 R i v A VE L, £k
PENS T A B R A HAT SRR

(—) “HAL g A § AR B A BEX
RHGW) E LI 12

YA, B B 7 5 ) A W 3 2 A ] A A 22
DAL SRS LA, AL I — ZR 5 DR,
e BEE BT AL AR B AT — 5 L R A
Wik X, IR R Z BP0 rifs 2209 TAR S REE &

A& RN BB S A A TS PR TAEEER , 2% >
TAEC B 22 A2 2 TR
Bl s e ERE LA AR 8 U1
Bi g BT N AR £ B, 1B RE U2
57 8 SN RAT TAE, I-FE TAE R L REE &
J& I Wb 5 Y FE AR B, R IR — S E SRR, Tnifa
MR AR B Ik S #8573 ORI FR A
AR T 06 AT MU M [ 5 5 B 2 At AT X XL
B A2 BIE AR BT , AR FEAR ME Z A 3505, K 1
DAAE S BOL O R A 1 458, XA 0L T st e
FLEXTPE R T e mE R I, LB RE R I B
W R Ty ), LA el PR HE AR RE 08 S R —
2K HEE 2 AL S, BAESCH BRIl — A 3K
=N I HR,

(=) “HBabg#” L =W L& =k
RSB E R S A

FEE TR A HT IR 3h & R i T ) & 24
WA E R R I CYET, TR
mAENE T, RENSFHK O S mEREK
S AHT IR S AR 1 LA el B0 Ik sl o 7
] 55 | SR E A% G0 77 M bR S B0 A Y R B 1
S A R = HTRE R B A REAE BT 2 )
Jins & e, i YIE EE— Rt 5 77l & Jé A DE LAY
FRBAA M. AR, X SR g A A S mAE
BAE BT (HATS SR AN R 2 el R ) — g
B R SR BT 2K o AR A, A U B ]
IR A AL E AN S T34 VR TR S
SRR AA T RIR 3.5 RN, I 6E
ANA TR 55— 7T, ) KI5 sh B R & —Lk
T R AN T EE R 2K, AW
P57l A ik R eI B IR, 1 38 1 F
BEXEYITT LA Ry =l & J ik B 22 il 2 /s i H R
ANA

(=) “Faegs” MR T L B 54
RN ELTE

FRe B AR VA A AR <k ag .
— IR T A A KT B 2 R S I T
EHARMRES . BREAA R AR R RE A A TEHE
Bl AR AN RN S IR SR e Ak T T R A T
YERT, M3 7=l AN AR BT IR R & Lk
FHRMESE . —DEZUNRRA REN™L T A
M e AN A S, AN 1] e sh FE Al AT 5% 1m)
FHWFFE i Ak, AN AT BRI S5 IR H AR AHT 9 T4
T R T R R S AN TE AT SR 4, R



36 R ICE AT “BEREIL T A M (RS A S SO AR R

2023 4F 5 4 1]

Sl kT AT B RE A A X — AR
T35, TR UARAT K A B AN AR - A A F
FEAR B HESD , T 3298 2 AT A = A A Rk 7 77l
Fee, IO Re R ST AU L, B9 — bk
FHEEREE M “Tir Sk N7 A “SISk 27 Y shiffe b 3
& LI R ) R RS,
T2 AH O 2250, 3T 1 4= 1 & W PR 2410 “F pgdt
w7 R

ZVHRERE” M EE SHk A

“ReRedLE " AR R, SEEMETRIL , 38
TR T 57 sh E B REUE T S TR AR K — 4%
RS ATAT 0 A B4R, (AR S2 B s T i 5 1 22
RS RIBE APk, EAARFRIAE LR LAy I

() AARBEESKRER T ETHAEET 0
K ES)

H e S TG 2 ER o 2R
N FREZ TS 53R WA PR A 58 %
AR RS HRIDRE A8 A REZ 1o B AR5
T UM FNECR W30, HLIECR R 3R 2800k T %8
IRAS, BOR AR AR (BOR Bbrds 10 JBOK HFRFEA
1) 2 S AT AR 25 SR B T AS [R] 4 B3R S
“KARE WIERRR, 2B ES N IE
The [RIEE #HSA B AT A S 5 iR A R, 5L
it ALV LAV H RETA AL REAS B ., XELL
BRORAER Re X N RIS s s shEH . edh,
IAEERC T R SHEAE BRI G, 57 s &
A EWREEN BRI A5 B 9T IR R AN g8 Y
BT AR ERE 22 T A CARTORRE” IR B TEAR K
TR Fsgm | a A SRS

(Z)HBAT L REL Z LK JERIEA
M E P

Bifi 5 3% [ 22 0% & 7 AR e AR R R
BB R AR  FRS  FR TR B AL A, 77 b X
N1 B Re R 2 ) 4 e A6 48, (H3Z 34
eI B O S, K i HE BB AU A 4 X B
i HLAN 2, N5 770 R it AR TE U I IR B 3%
Mo MFFILEES) & R SEBRTE SRR, NF 47 RE
DI N RS Z a3 i AR G EE R T A (AR
R RIR 155 3l i ASREAR REVCEC = b & R 6
oK oy — 7 TER B A A RS IR R REHL B T3
BHATIRGIPLE T , G 2R L i 5
K& FERTH R AKHIE N, N A B RS 5 AR AR S
FEN T G R, 28 R IAEHL T A fnik ndifE o5 8l
FHH RN TR R TG R A — 2 i 2518,

PEHRE BIREEANT BEARE AN

(Z)AAZREFEREATHBERLT S
A A B 352

LFOE R AT A5 48 B I 2 N
PR Al (9 4 Rt ok T LI R Bk AR, FEAR 7R
SRR EOR 57 88 B REANWTR g, [R5
K FH TREAS BRI 3, i B4R Db B A28 B R 1Y
AR 2 [ N 25 A T A0 L 5 REAR T3 385 M
THETPIMERERE NS o SR AL BB R it , 1
MEVE S SRR EFIRE SV . 55— 5T, i
AR 55 S B RE S TH YO R 2F FI B SR
55 87 Ay B RE A% $ THH A T S B I, 20 3 4H
O RSB I BE U2 T AR B A7 R 52 30, A TTAS
WEAE DA A BRI o AN AT
PN AR i 5 300 ) 4 8 il ZCVBAR,
IR A Ml AR ] 2 Hh /N AR b 5k =2 36 57 B 3 R
FREAR TR HUR AL, 0 T H REHR THIF AN fE
FLARFAL N 15 18 B HE T, 1 B I Ak A S 57
s ML RRERT IR BE S

(w9 ) B R A 09 WAL IRAF B Ao AL RN T BT
= W L 5% [ALATF

R EEUA PSS DU - B Rr 8 Pisd - “ AJAT
TEJEZ ) T AL A AR P AR i 22 S R A
AR AL AL 22 i A 2B R A fE
W], B I T EZREAA AT 2 b i 30l
BELAS:, o bl o T Be e AR B A A7 A —
SE B, Atz BT B RE SO WA e %)
BRERGL” At i IR R iR ), EE ey
T RE B A 2 WL i R ARAS A [T A ) B 2 g %
Di FERE 15BN B2 3 e ) ANk Ry it —
AT BREILET KA A

=R E” PSSR EER

(=) it de & AL M RITFAES
A&

58 BIALA, 5k Xk 5 RE A 019 2 WA
T BOR A A G S (@ e B IR IR
E R 1 5 LIRS E Y BRI i fa]
FN W & L) S v A A ey TR (NS
IR, A TROR By B, ST S R e
JEA R TR TR 5 78 i R RE 2 B 4 T
AL PR ANARAAE 55 AT 2, s AL Ml 4%
RE, B FRECREFLIEA “ATT LI s Al Ol B IIA
W2k, 255 b 107 52, Bk L TEE fE , 15 9R B RE AN
SRR “RIGTIE” s MHIAILSEI AL BT, R



2023 4F 55 4 3] O ICE AT “PCRESL T A (RS A S SO AR R T 37

VEEE X G, il A0 28, K R H Re A e iy kG
YT, @ TR E A LRS- & ARFEHAC
5 B 2% A E R A R B B IR
NG S A ATk i s S5 Bk SF &
Je B % A F TR U0 F7 2R CBRA 26 m2 3HRi Ay
LAY L Hh A FH 22 HESE AR OG5 2, FT B g B5 Il
B SR 22 R

()R BF I HFATHELERZRRENA
i X Fl &

BT B A TR B 7 B RE A E L
TEHMESNH RE LB O A% b R ¥ 3 AN =R A A
YER, U DI B . FZe =k AA 752K,
e 2 B lb 33 15 5 7=l e AR TR Y,
X 42 7 M TGO H AR AR B B Y R — Kt
b & AR VT BE G L M B AN S 2 TR A AL, DLk
Sl R BE A A AR R IR SR, i a1 25 3
5 T LA R 5 7l 22 [ ST T A R
27U IR HEE SR S B e — R L R
AR, B IR S T B AR R A A 8
F%, i — AR 5T, W — IR R AR R R
DL R R AR A I A A B LA R AT
T — LT B BAEL, IR MA T b A Ml B8 FH 200 5 %
DL M Bty sh A A B SR ANk 92 . TR 1k
PR A AR, SR S AR, B
PeA A AR I i sh A A R 32K, T
T A Ll e o o

(Z)FEARIFRMAZRANFTANTFLER
Fo A F) H

FHON J2 A 5 1002 A ol 2% 5 91 4 BB 3 & 19
BRI . TN FAm B B TN R
A P D3 Tl N A TR AR AR TR RE T, SR
b5 53 TR & . A SR AR T2 R
Pl E X2 Al % ¥ FARVE R R R 5T
il R A FH S FH B 3 Bl 15 e, DX o S TR Tl Aalb 4
S SEAT A A R, B U e DLGE G 45 R I AR
WE LWL e T, B L BB AR A 5L
TERCES A RS 5 38 4 T S i B I ek Al
P i Aol T R VI A 2 25 S AF T S AT ol R
R ARG | T AT B A Al R 47 o S
P Bh A il 2 BRI AT 58, s B 4, 1
TR BR S () A, 30 o RS R AR Al 55 YR AT
o BRIESWAIEM EARER AN “46
FERE” INPREE Al AT 2 dh g4l
TS AA T T4, B IR B TR 255 4

RO, A EWA A G Bl BT, ibE R A
At 15

(29) R Z-EH AR Ao AR F 09 BRI BE

VATZRE LA 55 Sh B , RS 20 3 57 5
AR PR AN B, f s f T B I 5 088, S
Al S BRA B bR ICRECRERANEER S| 1, il
AT R RESEPR RERE UK 5 sh B R, A I
A5 R BRI, 20 48 = 55 IR
FbRE, I B BE RN (TR ) 4 2w, RO R
BRI E R S e e B 73 . s X
FARENA BEVE VAN, a8 PO (8 T0) BeMe s |
AL B RESE T B RE R TR LR S5 1A, IR —
FEREABL S ) FER2 0 B BOR L R T A 1Y
B ACE REAA ML, 3 3 B REAA AT |
ST, SR T 2 AR R N R — R K B AR
PR YIS BT RIS, B AR
TRENA G U o 18 FAL 2 M7, A W 3 s A AT 1Y
Bl [ S AR S8 v P & (T SR
& AR T L R A PR PR B AL A P
BEAA R, LEE BEAA A WSk, AT BT

SE 3 :

[1] Hhaat | 76 & i & i oA ik L [m] & 4 [N A
B HAR,2021-11-10(13).

2] BEARSCE 565 ML Jbat - AR RA,
1996:495.

[3] XB /N SC% - 46 3 4 (M), Jb st - AR H AL,
1993:364.

[4] VL R SCHE - 25 1 45 (M), Jbat - AR iR,
2006:466.

[5] - EEE 26 2 B M. Jb T - AR A,
2023:502.

[6] BE9A . & i kBT 5 N R RE A AL S E R
PrlE e filt N TEBOR S S Eg AR ()] BF S5 IR
b, 2022(9):5-12.

(7] A5 tE |, W . H R Bt 22 Bl LR s s Y
2 NZE S AR (1] BE S5, 2023(11):5-12.

(8] MREA . & 14T 4e pe A= A Btk S se A A BA
RS [J]. Bk, 2023:(1):16-18.

[91( 35 ) FTf& %y . ARYEENL [M]. FE BT, 7% . i
il AR i, 2009:3.

[10] ZEFiah, £ 2, 4 T . BREIE Wb i ] 5 K ik

e A il ——— v [ MR Ll A A o
AEDIRRAAT (1), 24168, 2020(2):83-89.



20234 12 A WL Bt iz Bl R 27 B 24k Dec. 2023
FH19%E FHal JOURNAL OF ZHEJIANG INTERNATIONAL MARITIME COLLEGE Vol.19 No.4

[l ATIE B WS AR R S L PR R
—— LTI R AMTHY L

(AT E Prifs Bl B AR 22 e, BT AL 316021 )

W OERRAMERFREFREG LR, S@ARAERAUERF SRR AR B OISR E K ER
HEAEX . VL Web of Science #s &5 2038 & A 2 3B R, vA 1900—2023 B SN F) & R 696 A FE A, ik
BRI AR MU B R A KA UBRAE S £ 2,5 A CiteSpace T AL AT 5. FFR
EINITT B MAEHFRENXE, BATERY., 28 ik FROSKRE LR T ;51K
INEFEFT REBHE F FBAT AL FHE, R LR IR s R A EE T T MALEH A
FEEFFRABFTOEHT, BAARAREE P AWM RSN TFRARERSFAEBN L LTS
N THBEEERA LA Fo R RB T E 5T,

KR AUAEHF ; B INMAF) ; CiteSpace

FE4S %S :6642;G353.1 TRRARERD: A

Academic Context and Hot Frontier of International Maritime
Education Research

— Views Based on Bibliometric Analysis

Chen Yingyan
( Zhejiang International Maritime College, Zhoushan 316021, China)

Abstract: Quality maritime education is the foundation of a maritime power. A comprehensive understanding
of the progress of world navigation education can provide reference for China's navigation education reform. With
Web of Science core collection database as data source and papers published in foreign journals from 1900 to
2023 as samples, publication time, author, institution, country, discipline, keywords and literature are selected as
variables, and the CiteSpace visualization software is used for analysis. It is found that maritime education has been
paid attention to since 1977 and is now in a flourishing period. Universities in the United States, Sweden and China
are the main research forces. The research field has expanded from oceanography to pedagogy, environmental
science, interdisciplinarity, etc. The research has been deepening and expanding continuously. The research
focus has experienced a change from navigation skills education to marine literacy education. Current research
focuses on how to use various means and approaches to improve students' ability to face complex tasks. Sustainable
development has become the focus of current and future research.

Key words: maritime education; foreign journals; CiteSpace
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30 0.04 1977 EDUCATION, SCIENTIFIC DISCIPLINES

28 0 1978 ENGINEERING, OCEAN

36 0.07 1979 OCEANOGRAPHY

85 0.17 1980 EDUCATION & EDUCATIONAL RESEARCH

38 0.05 1980 ENVIRONMENTAL STUDIES

28 0.17 1988 ENVIRONMENTAL SCIENCES

46 0.06 1998 ENGINEERING, MARINE

16 0.06 1999 COMPUTER SCIENCE, INTERDISCIPLINARY APPLICATIONS

15 0 1999 INTERNATIONAL RELATIONS

19 0.04 2000 ENGINEERING, MULTIDISCIPLINARY

10 0.01 2000 MARINE & FRESHWATER BIOLOGY

65 0.02 2002 TRANSPORTATION

18 0.19 2002 COMPUTER SCIENCE, INFORMATION SYSTEMS

15 0.06 2002 COMPUTER SCIENCE, ARTIFICIAL INTELLIGENCE

17 0.02 2004 COMPUTER SCIENCE, THEORY & METHODS

10 0 2004 COMPUTER SCIENCE, SOFTWARE ENGINEERING

41 0.01 2005 TRANSPORTATION SCIENCE & TECHNOLOGY

14 0.04 2006 MANAGEMENT

21 0.15 2007 ENGINEERING, ELECTRICAL & ELECTRONIC

12 0 2010 SOCIAL SCIENCES, INTERDISCIPLINARY

10 0.01 2017 GREEN & SUSTAINABLE SCIENCE & TECHNOLOGY
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PEOPLES R CHINA 2002 10.52 2004 2015 fi———
ROMANIA 2003 6.34 2006 2016
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2. ML
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=30, oYt -2 Istanbul Tech Univ Dokuz Eylul Univ
Univ Split i . .
Gdynia Maritime Univ
Univ Tasmania Cardiff Univ

Dalian Maritime Univ
Constanta Maritime Univ

Shandong Jiaotong Univ _World Maritime Univ
Univ Rijeka

Univ Gothenburg Natl Taiwan Ocean Univ

. Univ South Eastern Norway

CiteSpace

H3 HUaAEMARL HEELASHMSHSE
3. b EE
AR R B GR35 4 A



42

WARRSIHE « [T B TR S A IS 4~ AR Dk %S5 R T

2023 4F 5 4 1]

FREAENY) , HWFFE R AN DT ik AT 7 A1 52 1
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g’;?é 280 VEFE 14, W5 4T i@ AL iR 5
8 2018  Nazir, Salman TUCTASADLER (04 9 A TR (REE =15
7 2018  Chang, Cheng—Chieh IR FEAIZ hE R SN
6 2019  Sharma, Amit iR e e = ENJERITE Sy 2 ERE
5 2018  Sellberg, Charlott LRI ES 4= Jig MUK TSP 2 Fify it
4 2003 Cwilewicz, R RS R TP AR T AR W
4 2000  Tomczak, L AR RE R I S 174G ISRy B
4 2010 Emad, Gholam Reza  MEUBLSSAEMTBZE RN HIAMIEREE SHEARK: 1)

3 2016  Dalaklis, Dimitrios  FUMFEE R B LSRN Ty it

3 2008  Munitic, Ante TS EAE AT RN FLIBRR# T HLE
3 2015  Fei, Jiangang RS & PNSURIEE YN ]

3 2018  Dalaklis, D LRI yany LSRN Fiiy i

3 2014 Ullah, Sehat VR e ceralll T R 22 T AR A (WE %2115
3 2014 Rabbi, Thsan BT B BRI AL | e S N TRRA
3 2020 Belev, Blagovest WIIE A PREINFNE 7K 8 K LRIFNE
3 2004  Liu, XW RS PR T KEHEH R i

3 2014  Khan, Dawar LIRIZ =R EN LRI 75 TR (WBRS 15|
3 2020  Bolmsten, Johan AR MR Fity it

3 2004 Jin, YC A BAENTBA N KSR i

3 2009  Batrinca, Ghiorghe — HLFZAANUBZE TN HEHHHEEG R BRI
3 2020  Cheng, Hsin-Hung MG & IREITAL [EREHIRE oy N HEGTE
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140 0.68 1999 maritime education 6 0.01 2018  situation awareness
6 0.06 1999 maritime training 7 0.01 2018  behavior
12 0.05 2010 safety 8 0.01 2018  bridge
10 0.05 2013 impact 9 0.02 2018  performance
0.03 2014 augmented reality 11 0.02 2018  challenge
6 0.01 2014 maritime english 11 0.03 2018  system
5 0.01 2017 knowledge 15 0.03 2018  ocean literacy
12 0.03 2017 attitude 5 0 2019  management
21 0.05 2017 education 5 0 2019 task
5 0 2018 work 5 0 2021  virtual reality
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BV 2 A fe it B BRI HROE B AR R s BRI,
7 ( vocational education model ) 0 0993 2013 4 HE GFUE
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Study on Optimization of Volunteer Service Paths
— A Case Study of Zhejiang International Maritime College

Jin Jie

( Zhejiang International Maritime College, Zhoushan316021, China )

Abstract: College students are a major force in volunteer service organizations. Taking Zhejiang International
Maritime College as an example, the paper studies the relevant situation of college students' volunteer service.
In view of the deficiencies in team management, activities carried out, information exchange and incentive
mechanisms, some suggestions are put forward from strengthening the construction of management mechanisms,
activity brands, service venues, information platforms and incentive systems to further optimize the paths of college
students' volunteer service.

Key words: volunteer service; path; optimize
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Research on Modern Apprenticeship, School-enterprise Cooperation
Model Based on Cross—border E-commerce Major

— A Case Study of Zhejiang International Maritime College

Yang Biying He Siyao

(Zhejiang International Maritime College, Zhoushan 316021, China)

Abstract: Modern apprenticeship system plays an important role in strengthening the cooperation between
schools and enterprises, realizing the combination of study and work, the integration of production and education,
and improving the level of personnel training. Taking Zhejiang International Maritime College as a study case,
this paper discusses the implementation and effect of the school—enterprise cooperation mode under the modern
apprenticeship system, and puts forward the development direction for the modern apprenticeship mode of Cross—
border E—commerce major, including building a school—enterprise cooperation platform, building a high—quality
teaching team of school-enterprise cooperation, and paying attention to the development of students in all aspects.

Key words: apprenticeship; school—enterprise cooperation; Cross—border E—commerce major

—.315 1.0 BAREN AN 49 3.0 A, T B 85 i 7 Ry 95 47
UTAEK, B R ER 5 S 3T SR AR R IE AL UL R, Bk R 22 1 4 e
JE, BB HL TR 55 B RGE R . RSB RRT BT AR I A SR T RIS g HAL fHL

PEZ BT A EEBE( 1980 ), Lo, WL AHLA, PRI,



52 B  FE TS 115 55 L B A R R A B PRI AT

2023 4F 5 4 1]

B 35 P R Al A RV 38 D) AT SRR RE )
B HUZ IR, BRI A A E PR 5 T
B LTRSS SR KPR B AR LR fE
FE A A B REAA Y EOR A AUUKEE
RS Tl B BEFRHE LA B Al A EER . Al
FUBEA BTG, 11 A Ak EH 45 7 R B4 5
S5 FL R A T 1 )RR S P L, AT il BE 2T 1
T3 TR H FE I R — R MR, A5 26 B LI
AN o

()BT, A oMb B AT R B 4 2 AR AT RE T S B
i, KR E Al 2t 34~ LA B i ksl
RE AL TN SR, A7 S 2 08 AP AT H S i A
JAR , 3 Al R 5 B GE  AA A 5A
PR X — i AR Ik . BUARSA B i 1E
Stk rh R e HR e R A B R B ) — B
HLBEE Tl SR N E LK, 207 (LR
AT BB 52 e — AL A A, (et ™ #
DREERNG , AUA B T3 [ s R M R 15 ), i
B e IR 5 TR 285 A AR

ZHRERANEBRETFRS T PRLE

(—) IR F AR A B 4 5

B2 BERE , 48 (92 5 22 RS VR i B A
A AE A L FE Y 5 AR AL T AR, 5 24
Aill B8 L b B AR B35 LA X2 A A T AR |
T RS R, AR A R AR R b T RS
SR s B R, TR IO b (0 AE ) K, IE Rl
ABS SR TARIH , sz 5 58 HL R A 45 iR e
VA SIS e 0, 31 e TARRE ST, 3 aT LASE 73
IR B 55 B 11 55 AO3RAE AL BN -5 Z ARG
VEI i AR 53 TR HE B T 58 i TAEAE 55, $2 71
eIk

(=) AR FHS T 095 EAAT LA
#E K&t

K s S L R B SR A A R AR
SRSV RIS e S LS R L. 2022
AR 1A B 55 B A R 145 27 e T B S B
S TR 5 LR G R DX, FHL TR KBRS A)
FARREE A H AR, K/ Ml I LA,
MR R SR AR o WA BURE A1 ) o L L
PSSR L R 95 2 5 R XS 7 5% ) WIBA AR,
B P — X 2 B DeA R, e P 45 R
SRS 55 L R )l P

2022 4% 3 H LUK, Bk 2 & 50T 55
Jl 22 YRR 77 10 25 4 I 5 o T I Sk il de 23k
B Pel 32 A AR K TP IR E PR K A B 7—14
EVE R s s o i el felis E i . 543 A
30 H, Sl i 5% e g ™ b el e, £l A 5 el
Xo 25 b, Wi E PRz BB AR 22 Be (LR fRiFR
AL ) GF RS R Bk A A IR S AL B 5r
TR AL ) L SRR . SRR
TR “Fll + Al (1545 r AR 2R BE A 55
TR, FRMLEEHE i R 2 A BA S BRI 4
()32 VAR 2 B X 3l 5 35 FL i A A 75 SR R, A7
SEHB AT I 2 T 3 T IR e 1) A0 1 5% A RN
ABEFEIME T 5 . ST R

RS IS B H g A7l P2 B B v vl Al
PEA TS iR AIE , WA 6 B A0 A4 Tl A A e 1 [,
¥ DX St 1 L T A A T 3K

DAt 358 v g 7 oMb el B ST A B AL, FRAR B s
FR Sy 2B 5 LT s TR 55 A R A R 20T
SRR e, SRS AR D TR S S EE
S, Al S U vk, FE2RE [ R
S b AR BT ol R il R [ ST, & 4
T AIBR IR LB, SE IR R 22 07 B IR 1 AR 2
FEFRIBA L, R 7= Bl &G B

YT IO — BRI BE, A M ORI 2 5
AT 7E 21 QU B R HEE i, SR 2
HORWHE IE 58 35 40 5 1 2024 R SO, LIS T
F T AR ST R A VRS RE , SRR
SN B v o RPN e e o

PR AGE T BE T, 22 A AU FEAL 2 A X —
By AR T By st 2# AR
SERE IR, X A WU By 3 () B SR AR B A T O
T2 Z B G2 ST R b, HE 25 Ll
R BT 22 00 I 38 2%l 5ol 25K, 3k nT A
ARAF M UE A5, 17727 A AR Al 55 ) 5 037 S e ot 72
Hv 38 A R A A I 8 B B2 BEIE A5 -t T LSS Rt
H &Ll RERHE T, R B Bl R RE T,
A S AATTIHNER

S HRERHIREEEERXNIESHR
A

A FE R R A B AERE RGBT TR EZ,
FRALAE By A b ) G PR BE InT 0 ) — £ SR 4
5, A R TR o AR, R T B A



2023 4 55 4 14

B  HE TS 115 55 L B AR R A B PRI AT 53

[RIIE, A A S AR b i 1 2 A L R, A
AEN 2 Ak AR

(—) S5

TE B A DE AL A B AR AR S o e v, 4%
T3 005 Al 3 i 22 0] A A e 2 U0, A [
IR R P24 0 Fe Al , 5758 H 2 A B S 4
W SEER T A . BOMAEALIIE], RS R Al H
A, DRI T fige F T 05 PR TR A BT UK ORI
s e s sh b . XU , IR AL
5588 T AL E IR, o R LR B2 A BT
AT AR Al T A S Wi K2R
HURT -5 22— Ozon, H ' TAF W] F 26 5708 |
P ARG R PRS0 TR . Sl ST AR
TE7 i G A B PRS2 T AR TR
Ko B, oA B AR B RE SR A BR, A
s A Ak 15 A S BRI, AR REAE TR AT 7E
BT A, 835 I EOHE 7 i SCHRE A S TR O, PRI
WIREE

IS XA 52 B azs A7 AT A 2 [l AT 155
Peo M7 2B R SO~ D il AL A A
ORI 2 B/ —E Al R B2 56, = 3
PR AR A AF T i A v e = BV R D5
O BT Al HE B R B = B A, H— A R T
HAAT S5 B 2 I R] 50K 7, IR R T SR Ak
Z HF L TRl o) R e L S 0 Al A AR AR
L2 E S R RN A=Y= B B P e oS e (B
e 7 I ) 1 i ol DA 0 5 85 R R AU T T
VAR 17 B A e Ho a0 Aialk & 2y
ARESHLHL TR 557 6, 12287 5 BA HUsS PR,
TS A 2 0 15 85 R R 45 B DLER P O A BB TR o 1%
KGR X TS A AR —E
JEAR R 1 All (9328 8 A, 2 A S0 ) T 2 A
AN T3 30 3 25 7 TR b S S BGE B A
s Al sz A AR H M BRI
H S A i 222 28 B AR, g ol ok — 2
JERIAR S, Al A B A FEIAAER , e T Bl
TERSARRE A BB PR Z B . e 22 AR D5 I
A AE— 5 A, — A AT AR e AL A
PR GA TN A , TCik Al 5 Mk Bt 2 ) i ~F
s —RmA B AU SERR S S RE S , ST
TERENRZ LA “REL” B B R AT 55, 32X
AT R AR AR R , L 28 T 4] 204 ol i JC 34 PR

KLk FniHz R TARE v, 875 A lk S 0 8 52 45
TR ZIEER A RE 1KV 5 B A R AR S N
RE S, k= A TINA T HAA R RE ST, JCik 58
WAL, Al fi ke LR RN, i RARSE Ly
B A A =5 R AR =T B R S A A
BERRE R S

(=) Z R4

S AR Z IR A S AR SR, BATAE N, (A
A AL o F 5 AR B, S e A Al
(142 B LMk ok 22 07 (v 23 5 e, 1 A E =TT
P i SRR TR T

et A A RE R AL A AR v T 25
BRESIRF AR A JEBEE TRl 1A
MV S 8 58 B H R TARAE 55, 2 A e AT A B3
VERETT A AERE ST GAIBE ST RUHTRE 1 25 77 1
CEUNE 5] P Sy (R Sk e st e A1)
SEebLey , AR 1A B R R A S
FEHE 7 K BRIAIRRL 73 Ar ) 5 i R Tt 1 i A v
FETH T A SRR R REAK o R SIS ATy
FODHRE TG T, AR B B i - 5 e
ERE I C gV T RROE Eh e A PSS S-S
P ERNRE R b ss AR R4l A
SIHE, Wi dh oA DR U N AT, B
ZARTE TRy R I SRR IR BT S e i
D R Wi AR O T RS NE N A S T PU K i
AEHE, A T T RS TR 55 ia B R AR AL
5 SEPRACR e B e PR AR B RS Al
STERAE ARG A, FR T S BE B RS F R
s REST , il AR S T A B A E T AR PR E] T
Jo JE S PR

RS 5 TR ARG AR 2 A 125 > 9 1]
Ve FEAE I W QRS 52 T, (e MR 3 e 2% Al i
BRI TSR TR Lk SRR AR S
HRR U] T 2 A3 TAE B 5K i B
AR 5 TAR R A2 5 i B o Al e
SRR e AR R A T RN, B AR Ll
TAE S TAERCE, WS T R A4 50
WAL AR AR R T E R SRS RIS,
B TAR R LA R . &
b5 5 AR U] R UE ] T Al X T2 2R AR 25
B RESIKP- A R] BT I AR T W 5
T3, B2 A S A Ml 5 A 10 AR 39 Aol B N



54 B  FE TS 115 55 L B A R R A B PRI AT

2023 4F 5 4 1]

B AN SYS WL 2 st U U Y 9 e TR

TAAE T, AR B A A 5 VR AU
QR AZE S AR TR R H AT L TR 55 3R
BiS 2% 2278 5 B L 1 55 Al 75 N 22 B 3o AR
e, FFEATHT, TR AT T 3 51T L I 5 A REAE A
e s il S E TR BUN A L2 A X (o A B B
INT AR A B BB B R ) - e A AR B AT
SRR TR, AR R TP 2 TR 3R T T AL
o FESAME G TR T ZIeier B A
75 1B i 1 5 RUHTRE T, RERE 22 7 (3 2 4k 73 Hr
AFEZE PR TR B T 2R ) S 4
B R A 5 AT A Al 3R AT B2 (kG 7
IR AR B 2R e 2 B8 L, ek
FEARMY B4 5 1 S8 ARV AR B 19 TARAE 55, %)
SETE B ST S R 5 % St AN B
BlSh A SR TE A A, AR S A I 3
I3 o

M BREEFESELAREEHEXNHE
7718

(—) BERLEETFE

IR 5T LT R S PR /N Al L A
B, BEIEARMY USRS B0, B A B3 g 77 AR
557, AR AN 4 155 35 PR B A v R I 14 T
HIEZWME, TEXFEOL T, b 52 s Atk , —
77 T AT LA Bl A lb e e xR, 55— 7 T, RS
S RHIE AR hon] AR i I 2] BIAR 22 bt 1 9 R
WA LS T BB 5T Ll BT B T oK
FIEARBTH . HAEATS 22 S EUMRERE S &
Gt oR, i A B IR B v B A A B 57
RIS B R, PRIEEC e N R SRR L
by SRS IR

A SEE G, E i B S 5 2R
T AU RS e A AT THY Heye K-, T Lok
TABNTAIRHIEBIRTRE T S Mt T LA I 5218k
AL ATl e R 55 1 BER B PR D, Ak
SALERENG R T i i 85 P R T S B ) A R B 2
FIEAR BT, $2 2 A 1 2 2] U e 5 2 WL RE 3l
P, EOIAT M T 2A B E R A VR A RO T

(=) 2 ER LSRR IFH IR

FRT, K2 B 1A 5 85 v 1 1 55 Ll R 2
A AR R A, DL B R BE R SE 5 2

B BB FIR AT B, A B S A p R R L
AT A AT AL AR S BT AE B 1 3 5 S PR AT
A BT BB, AT A A A Al o A v Tk
HGHCH B RIS BB RS 75 o

5 35 PR TR S5 R SR B AT, S SR
WA A B BRRER T, Xt 20 ) 52 BB RE A E
TR AR T i M ) O R 2 ik 2 Al — 2R A 5
AN, TR AR REAA R e i = T
TERE AR B A A v AT LA 22 HE 200 38 i ol H: R B
B, —K AT LIRS S B BE ), LR SR 2 0, oK
UM BERE THAT S > AR 1R T B, SO AR AR
% DB A A% B A Tt T AR B A TR, R
PRI R, HAE SR SRR E A H .

AR AT B IR R 5 BT L iy A A RERB AT &
TR IS 5, BOR LR IR FRAE 128 T
(14 5 58 LT B T AN — I B — ) 25 B P R A
A R B A, AT Z A A R
R SR IR A T AR T

(Z)REFEETERRE

T B AR 241, A AR AR 24 4%
o RJa— ARSI o SRR AR BROAR ]
FrAH L, BB A B A 2 ik T AR RR S, S
AR Y EIE A , B AR N BR
RAEGHHEL, 2 —E R E a0 M)Z
7 A b gl TR SN AR A AR B 2R — I [ AT g 2
JCMAR B e, 22 4 O B S SR AR
JHI, AUATTRESF — b ) i 2 A 4 REAR AL BIDIR B
A o 48 H R T DL I~ A A ke ) A 2 2 RS
TEMEE RS2 B2 AR T TARS Lo

Z 5 e m 2 e B O R A, TAR
R P Ib G v SR A E] B2 A 55 il ARl
ZOEIEL I Z NS A E N, Ak A7 T AT
PIARAE SR Bl 2 27 AR RAG ML TARAE 55 o
Tl Py 2 R A Al B B 47 01 T, e E AT
SR I NS AR ST L 1R 55 Ll o ol
FHISE B b 057 A5 %5 7 R 55 I SE it 5 B i L A3t
IO B BT B A o TR A B 0 %) E R
FHAMNE, N T ik E B 2 G RAA I ERE, Al
VIE 5 2 HEr R 8 b A, b AR B AT ] 5 T 52
B BB R B9 B 2 T AR RE , B2 b T TR B 55

H
TR 55 B AL BR AR, BT A0 2



2023 4F 55 4 3] B  HE TS 115 55 L B AR R A B PRI AT 55

2R N A T RSB R AL iE STk
BIFHS MR, T UEBL A CiE A abdfn, /T (1] FHL BBk FE AT [N S H 4
AFE 1 5 i A 0 R, 2 2 1 1) D4R B 2023-02-14(1).

TESA BN L 2F A k. [2] SRk . ARZETETAA B A B VRS T
5 H R A Ml A v e R SR AR AT T LA R RS [J]. BRFE,2022,6 (11):108-110.
Ll FIR R IR PR e ) RE SR AR 3] PR T ECATER A S R A R g s
A BEFR A A ZOR 2EAE A TS 458 B SRV 20 R 2= B bR 45 &
HIFRAREIR R B H . TR AR 2ABEH T b 85 45 H i A S (D). v E AR R T,

WA VER RN, BB 4R B2 i Ll 7 B, TR 2019(9):151-152.
BULERAYS  JEATAA E ARE eg  EBY (4] AR . DAPRE OB HE S T R Lol AL
AT TAE N TAERRES, 5E i H B 2R G R Tt . WEVEWISE [J], 4R SR, 2022(3):224-226.



2023 4 12 A WL E Prifgiz O A AR 22 B e 4R Dec. 2023
19 4 JOURNAL OF ZHEJIANG INTERNATIONAL MARITIME COLLEGE Vol.19 No.4
“ », n \)‘L‘ ‘,L’
n KR AT N S5
MBI ERE K O OERE R OKF OHREKR REX
(T E PRz Bl B AR 4B Wi+ 316021 )

M OF A AR T RBAIRA B R KA AR M @06 69 B A Fe Bl 256 B ShAHE ) e il A5 3
KR T —F T AR EAA . 3% EAASAE G 4 AT HATIRN KR SIBA A 15 B 300, L2540
S RAEH AR AEEERE 6 0 TR F AR TR T SR A,

b IR P ET W U

FE 525 : U664.82 TERAREAD : A

Design and Research of Submersible Unmanned Vessel

Shen Yikai Zhao Chen Chen Jiajun Zhao Yitian

( Zhejiang International Maritime College, Zhoushan 316021, China )

Wang Junhao Zhang Xuan Dong Minghai

Abstract: In order to deal with the difficulties and challenges of underwater environment detection, data
acquisition and information transmission, a submersible unmanned ship is designed. Combined with automatic
control and communication technology, the unmanned vessel can detect, collect data and transmit information
underwater, and has simple structure, convenient operation and stable performance. It is suitable for underwater
scientific research, resource development, environmental monitoring and other fields.

Key words: submersible unmanned vessel; detection; acquisition; transmission

0 31 &

KR RS L BR b R R R B A 4
— M ANRB A MR RREAEENE L KT
PRBE AR R AR AL i JE /K T B2 0TI BTEUT

JE R 8 TARSR T8

FRT, 113 B B A7 18— 287K oA, diok
TIEAHL K THLER A KT TC A AESE , (Hix st
JoN S A R B0 BRI DI RE, A e

Ko PRGN FRE AR A U A R A G . AR
T, B A0 52 R R R e I 1 2 A2 i) BB AR i ok
TARREIRMERXUS: o R, T A — R RENE7E K T
FI 2 i P2 M A R R A Bl A A i £ B 5
FRAE 0 I, 2 — T AT FE SN (E AP A 1Y
155, BEMAR G THR A RN 25 2, S HOT

PEATIRIN ok AR, T AN BE [R) I AT 4850 R SR A%
LR (B WS S W L DEy BTN S
Ik it TV AR N BURT R A, T HLPERE RIS E
PEAGEBIAE, 25 5 32 BK N BB T IE AR

N TR AR R, Bt T — bl oKk e
N ZTCNHBA Z R RE, BEAE ALK T A THR

EETH : 2023 4TI A AR ATHNE SR R i A A TR BT oK R R A A aT T AAY” (9T H 45 :2023R472004 ).
EF R PRI 2003-), 5 WL T RN, Wi [ Prifgis WOl HoR 2 BeifF FEe i TR ek



2023 4 55 4 14

VLIRS - Al K TN BT S 5T 57

I SRAE LR SR IO 32 BALHR T A A
PR IR ALE SRAEALOE SRS AL FIE 5 1o a4
o ITC BTSSR 5 BT PERERRE 1S
TR P BREREIE GO A PR W SR A AR
AU
1 AEKRXT ARSIt
1.1 RAAE AR

TE AL TE M 0 EAE 23, TR 3
2L TCAMAS R 5 — M AR A2 —
FTMRZE A, W i R L e b . S — AN ER —
Fi A DAy vh 25 S5 TR B RS R
FEEE RAVBCR B AR A . R — AR T
A TR =AY B B TR , 2 AR T A S
HL RN 2 3l BRI O 6 L I T B B T
W2 T S il . E L O R T DS — S
AR B0 I i 5 2 R — MR T, B B IR
WAL N 5 B, E LG N BE SRR N 5
(R S BE B A, PRAIE T E RO B RIS E
Yo RAMARRZER A 1 Fis.

B 1 T AMRGiTEE

E L RAREAMR 2. M a0 3. R 4. IR
A 5. 45 T AT
1.2 35m) 284

PRI 2 42 TT N 8 17 o 78 0, FH 1R300 7K
TR PR S FEAAEKT B SR BRI %
BT S — WA BRI, LG A A AR A
ar TREHUM = @MiATAT . 2 g n] PR = [
ETEHE, N R — IR E R % =
VA WEEE , T SN EE . P IR A AR 15
AR R E NS, I TR R E R, A

THERMZK T S EAE T RV EES K%
PR, I Hal g g XA RS A TR . — 6
AT KT 1 A 2 = i Tt , FH T 0 s T A )
ARSI 1] o TC AAERIN ZE A 1 ~r A 1 ]
2 R

B2 K AMRERMAEAIEE

1.3 R4z

KA ZTC AR R ER 53, TR A K
TFRIREA  SRAE R B AESE — AR N L AL
FEA GBI CRAEE RN o 6 Bh 2 1 B AR
FER A 2 N, I FLIE E 7E B 4G ny T, F 13K
FIREG NI, WNFE I B AR RFEE NS, H
THERCRE B KA SCHABY) BT, RAEE R ETE
5N AE b, — v 5 W AR T AR = e i,
— Vit DA B — A PR B 2 R A — AR R A,
ToREKT WA, Wi ss i w4 A 55—
PR RN A A S — T U BB A — T
AN FE AT DAAESE — T e 3l R A
B WONFE ER A TSR, PRSI X AR I
TEMCEAAE T W s , T A a0 7 ) SRARAH
A BRI HLH T [ W gh 46 19 e
B SRELMEEHINE 3 iR,

A3

Y )
a\‘stﬂgT T
W\~ ?J——W—ff,u,,, 1

33

N—22

\
1
\ {
|| '
Y27 XTI 7’.\’7'//77%%%% ; 7;'///"/

34
B 3 REAGHZERS T BREBHRE
E3LEEF R 32 REF 330 34, AL

L
< ‘\‘*-’\\‘\\i‘vg‘_‘ <




58 VLA T KSR IE M 5 B9 2023 4F 45 4 1]
1.4 IR 3h LA+ 1.5 155t it

RN PFETC AR EISMUER 73, TR B
BB Iy AN o KB 2 PR AR AR — AR
TSR SMIU AL FE AT KT S 2 S 1 RS
K IR T IR A AT E AR B A9 2h 77
A i) 2 i T T JC A R e i) MR . KR
HEEAR AL [ HEE A3 v S LIRS A SRS, 3
o FEL AL 5 N B 45 R R R 2 DA A e e
FriEmlAnpte . KSR ZEFanE 4 Fros .

TMEAEsh ek

F I AL

HEHL2
HL AL

4 IREHAMHEE

L]

5T AR LA TC A B R v A, T
WORN %2 36 TCL AT 5, 2 5 b T 2 o) oo S8 AR
MBI . 55 % B — AR
vty , LG R AME A EERS . Rl gn=X
FEARZEHE , 380 2 F 4K 11 A 30— WA 1 R v,
THAHE R T G T, (G5 AR B e
WAEARENER, I H 5 RE L E &
AHIE , T AR AR TCLAT 5 o 5 SR gL - an
&l 5 FIE 6 Fs .

@ SKYLAB
]

| SKG123NT§#'I€E
T e

| ® DRzAX223700003 || §

5 L1+L5 X35 GNSS #ZhEE SKG123NT

JL- SCL GND -%g—“| FB1  BLM1SAGI21SN1
SDA vee ; QO +3V3
PPS ¢ 3| aroto V_BCKP |2 R, . 470R J_
41 RTC_WAKUP  UARTO_RXD |-2L J_ &
SlUART2RTS UARTOTMO PR = e
GPS ANT 61 UARTZCTS  UART2RXD |19 = :|:
L1 viots UART2 TYD H8 _|—_ L
BlcHpEN  UARTI_RXD HJ = =
VANT ¢ 9 vee RF UARTT_TXD ﬁ
50 OHM TRACE | 101 GnD GPI026
| 1L} RN LNA_EN (14 B DO B
¥ | 12.f gD Ghp 3 L RBa 3R SSnipo
SKG123NT
33nH
VANT
S 17 303
XC62218332MR

IN

GND

EN

our

FB

2

EN_GPS Tl

U1uF 0.1uF

l

"II——H——

_22uF

|

|7.
3

2.2uF

B 6 L1+L5 M5 GNSS #ZEHESR SKG123NT &% H i



2023 4 55 4 14

VLIRS - Al K TN BT S 5T 59

1.6 X A%
R A A 3k B4 4 55 AN ] ) AR oK, F Ak Xk
M FRERG(E 7).

(O FEP R A R 2 A 4 ) A A 5E AR
#iES

] A X
— | FHEER/FR | — | @ BB/ THARSAMGLHEA
YR T G BT
J
ﬁ“ (@ 1y AT P/ S A
i £ 45 ek T ot
% . PC/FAR Ha R S BT £ (REATIRAS St 8RN0 ) P i
SRR AT AR 7 S SR A7
% )
4.
I e

0 ]

S (0 AR @ %, AR

J

B7 EERSEMRAR

2 FAEKRK T AR TERTE
2.1 23

Ja B2 R TC AR 0 TAE R AT, 324
FGEULT #AE

BT IEATK Y FT IR IR TG, i Te A

THramRAs

Lkﬂﬁfﬂ*bﬁﬁﬁﬂﬁ%iﬁﬁk%
B R A 055, IF Bt = @Mkl Rk,
T W HREZY S EoI

3 2o b T R O 26 H AR AL E T 55 2
I WN e e ISR IR VA Ve = @S R ]
o AT R A, Fon T AN E SR
ESEE

STIBUBNTIEC | L VY. By SR L W 4]
BWENEOKES, I Bt = @M kT R el
FKRTNMTZIEIK
2.2 #HK

WK A BRI T A HE A KT Bt 2, 32
BFELL TR

3 2o 5K By 21 A4 S A IR A 1 TN
) SR ] AR}, JE A1) T B

KT AR A TT A B T3 ) fi
TCAAEH R EERS I, JE —A 1 S B3 .

SBVECY i S RE N I 6 e A I
UN ST NE REIIY| T e Ml NP P =8

Wk DL b =0y g el 4 e A 0 BA
J31a R S TC M S T0OE 1 AR R R

AIKE, BRI R FARREE

2.3 3R]
RN A BRI o AR T BEA T 20 A 2o 7
FEAAE LU AR

T Ao 7 BRI A A K S AR R B A AR
I 7 AT 14 B SRR, WK T B I R
LIV2 =BT N RSB 7 i O

A FARHLIAEE K T W B, AR ER 0 T
BbEE A€, KT K T B2 R A, Qi B
& OGHRR A

I A AR G P R DG AR R AR,
KR R EFREERAE, i B ER B R U] K
KA

T AT {5 5 b B AR PR R IR F B O E R M
5, I HLIE e F R Kk 4 Ml v s i s SEEUK R
TS 110 S B T R BSCHE A 4
24 F 4

77 AL TR TE A DK T 3R [1] K T 8 2o
FEAFE LR EAE

3 A8 BIK B 28 A TS R OREAD L A T
I D SN R TS 315 A M [ M S - £

T KT HEE SR HE TC N R T3 0, Al
TC M RN, T —A 1) L8 g

T Ao 4 ) 25 R T JC A B EE SRR T fE
NS R/ N TV A ) PR 2%

DL = A R U, A T AR RS
Ji1a) b TE AU A TIUE 1 FA R R
KT, L ENIABK T
25121k

(IR S5 WN
FELL T 44

T o b A PO B AR LR AE S A TE A
BN 55, OF s = @ik gk,
FoRTNIFE 245 1L

38 o H T 5 o) A0 ik RN AR A A T A
PR 55, I Halad = @R Bon s,
FRTEAMEE 2 mA

SRR N TIE S L W SN DWW iR 251
A BSOS, i = T B e,
FIRTCAMEE A T — IR

3 g

ARSCBET T — Al Kk TS A

BORTARR e 2E, EH A

45



60 VIR - Al K TN BT S 05T 2023 4F 55 4 3]

AR , AR A B AR B 25 5, O HLid i

I B BB SRS 58, Sk T AR P

REFIRCR , K BRI ol SR A5 T T R A5

ilt, ARSI A A T R B R S T AR . %

Bt R T BB I R A AL f R Ik T — b

B AR DT 28, TEHNE FRHR B R Y Al 4
JEFE

S0k :
(1] 258% , SR, 2500, 4F . 55T STM32 BRIl
AT KK 2 PR TE AL T (D). AL TR
AR ,2023(4):146-149.

(2] VLG , WA, ] 1A, 25 . T A B AR

RGO T IR R AT [7]. M ARR 2
A ,2023(8):87-90.

(31 WA , BRI M ERY . 0TI

SHiRIRAESI VAN [J]. M2z, 2022(25):68-72.

[4] 2Ly, KIS . JC A S BB AR B AR A K

D). AR BT 5T, 2022(25):12-14.

5] FEIR, B, RS mmig s e
2 TC NIRRT 3k Bl B ). h R A A
2441 ,2023(16):36-48.

6] M%7, HB . KIHJC A p A AL ) 3

RGP (7], HEAR T AR, 2022(25):1-7.



2023 4 12 WL PRz WOl FAR 2B 4 Dec. 2023
F19%K 4l JOURNAL OF ZHEJIANG INTERNATIONAL MARITIME COLLEGE VolL19 No4

CH L EPR R MR A B A4 )
2023 4R H X

W) AUV G ACREIRI AT LTSGR +-veveeeeesserenssssnniis BRI BERERL KITHRCLD)
e v N N R 3 01s o = T 1 1 TR TR PP ) B%(1.9)
A A — U IR A B R 5

DR T R S G AT SR T B s e e eveeeeenn et e EEFH(1.13)
At DX AT A DX R St P 0 5 AL

B I o (RN L LT T T LT LT T PP PP PPPPPP KA 1.21)
BN 22 AL 15 R B BT v veee ettt MiH & B 2R(1.26)
PR RS BT e M A TR S AL T SRR I GT s vvvrrrrrreeeeeeessssssnsnnnniniitiit ittt e e e e e e e e e g (131)
BT A= ) e LA o0y T PP FELT(1.35)
KA A R HRBE BRI + SEB S BB A B FRBEARIRIT - oeeveveermremmeeeneeeen BB SIE(1.40)
TEr R+ B R R A B R RIS

DU REEE R AR TG ceeeeeeeeeere et ] B Ar4E4E B ME(1.45)
& 1 S A Ll PR R B e SR B AR S S i

B | T b S L T o B 148)
BTy bl | o a8 AU e e 1 | PP BEFRBA( 1.53)
e WP M A S A L [ 155 X SRR 5

—— DAV Rz HRAMY 5 AR BB A 1]+ e e e eee e % Z%(1.57)
B L T MO A B ARG T AIIHR v vvveeereeeersemmmnneseee e ettt ettt Wi BE(1.61)
IS BT P LR TR R BRI IR TR o vovvvvveenos XKH W H(165)

FE—H

T B B AR AL S HR IR 25 tR R FIEGE - vveeeerrreeesssnnneeennseee sttt e e sttt et B o#i2.1)
WL 55K R A R AL BRI T v veervveeersmeesmneesssee e st e ettt ettt SHEE(2.5)
N A o o I L AT A o o 2 S R N 1£(2.10)
SIS FF LA T 2 AR TR 755 2R T ATAG T oo eeeemmmm e e e e et ettt w24 (2.14)
FE AR R 2 55T 4 A PR | SR g T v eeeeermrerrmreee e e e e e e 255030 2.19)
T R T B T L ] T 2 St ST M TR G v v s s e e e e e e ettt ettt FARE(2.23)

FET R URPEE R () IR e S BRI 5
—1J ““@J:‘Ef%ié%‘ﬁ" i%ﬁ%%ﬂﬁﬂ ....................................... E% =2 \BE%/\ ﬁa%{gﬁ ju/i\g/\]( 2.27)



62 20234F 5 H IR 2023 4 45 4 1]

B W TR I PP B 1 B 5

—— DAV E R z HRAMY B AR B B R 1]+ e eeee e WHIZR(2.31)
P A EE e 1 U B 3 11 O PP PSPPI M 3(2.36)
B By A o o e 8 R N 5 3 R A 13 1 A e P TR 2.40)
“HEAREEE RS BE P BOR” PR PBL 2 # R A SRR B R v eeemeeeesmemeenenees B BRMEE OB BR(2.47)
B A AE O ST RE S48 TRFESZN I HH I FHBIEGE v vveeeererrrnereeeesmmnnnereeesaniiieeens BWINI2.51)
WS T S S B T AUABRIITTE o oveeeeemeemmmeenneeeens SRLAHTIG  MRARAR XUHESE T ik(2.56)

SE=H

FT LR BTN ML A TUR BT T o oveeeeeeereeeeereeneees EAUE BB RO BREA(3.1)
SEARIKIR T IR LT K AL BRI oo SEW T W (36)
B E PS5 T S BB BB T W B A B G FITE T «eeevvvvrrreeemmmmneeeeee e e e KBEE(3.11)
PUE GRS R/ E BRI A — IR B B AR e %

e LT R R R e eveerreeeneeere e et XI45(3.16)
1E S ICER R R AR e e R BB A

e T R R TR - veeevvveeenneeeerreeennee e et e e et e ettt HENI(3.21)
KL [ PR 1 S S T | LG X5 e evvereveereeenneeenee e st Moot O FEEi(3.29)
BTl i ot 1 L OE N 0 AT PP 44 (3.35)
FRZ5 & R0 PR SE LT

B N T i 0 oo LS RHFE(3.41)
KL T I WA S AR K TEGE IS TR - v ovveevvesseeensesnneseeensee st e ettt ere s PRE EAE(346)
S PR A AR AR RS XAl A TR A AT oo Filk(3.51)
SRS IS B R e A B B B ARHRZL o ovveerveeereensesie ettt MIEGH 3.57)

55 T HA

LU B0 06 T W 4 723 PP HhEEE VERSIR(4.0)
TR TEE 2 6 UL A A B BRI T B IFGE oo vereeeeeee e ettt e e K (47)
LR VERIy = = NGy N YA e 3 e = AU A LU Gl G 1 i R R R R R T P P P PP PP T PP PP PPPRPPPRPRPPR XEE25(4.11)
AL S F A B YT I B T A S LI e eeeeermrrmereeeeesnmiine et e BEIESE  7) I5(4.15)
S T LA Y TG TS LT+ v veeeemreeee et e ettt AARE(420)
P A R BT AR AR 22 e LB A ) S e EGEND TR g X R (4.26)
;:I\: & ‘E%é’%ﬁylaj;j‘li‘ “&ﬁ%;ﬂ\:‘%‘” E{J{ﬂﬁ%;ﬁgiﬁﬁ%ﬁéﬁ*ﬁ ................................................... fgj‘ ﬁ( 4.34)
el PRATHE A DHE Y 2 AR k& S AT

T ORI A T I L e v e e e e %%ﬁﬁg( 4.38)
Rt A IR 55 AR AT

—— DAV E R TEIz HRAMY B AR B B R 1]+ e v eee e 4 35(4.47)
BT S TR 55 L AT R A A S VR RIS

DA T I BRI B R R B 1]+ v eeevmeeemmmemmneeeie ettt EaEE A EPE(4.51)

BIRE<¥ &:w/ W 110} a2 o T AL Il ERR sk OEUE OB K OBRER BER(456)



