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Research on Active Ship—Bridge Collision Avoidance System Based

on Infrared Ship Target Detection

CHEN Yafei', ZHENG Yuanzhou?
(1. Zhejiang International Maritime College, Zhoushan, 316021
2. Wuhan University of Technology, Wuhan, 430062)

Abstract: The construction of various trans —river or trans —sea bridges makes a contribution to economic
development, but at the same time brings great challenges to ship passage through bridge waters. Facing ever more
serious safety situation in bridge area during night passage, the article presents an algorithm of detecting ship’s
movement in bridge waters by means of infrared target detection, adapted to night background. Computer vision
model is adopted, camera calibration model is established and information of ship’s movement is extracted. In
combination with real —time information of ship’s movement, the module of prediction for risk of collision and
decision—making for collision prevention is set up, in order to make a reasonable decision for collision avoidance, to
get a warning for collision prevention and to realize the effect of active collision avoidance. The experiments show
that the above—mentioned method is real-time, accurate and robust.

Key words:infrared image; target detection; target tracking; Otsu method; ship monitoring

FUR, DU 17 0 6 SR oy R, XA By BRI R angnt, SR e K5 B st /e
PATRERCAIUE S 70T A BRI E R, JORIRIR el B, P00t 4 i RE AL RAR
ARGERE; BRI E L MBS IREGE S . SRR, N T 2 A, 1 R
7 9 MR EA T F S0 AT s W B AR I S st A M s O T A 45U — B ATR K

EEWB Wi T AR T S5 AR R Gl 5 H 5450 (R4 5 . 2013C33085)
TEERIN R K (1979 - ), 55 A KB A, Wi [ PRifgs B Fe AR 22 B, DFU



2 /AR S A a8 o) B i1 S W O

2015 4F 25 11

SRR T BARE S, R R ARAA T T 2Kk
B S , e (AR T LU R W 5 N R
T Y6, W 5558 LA AR B fE WLEEAS R A5 R
o LT AN UG HAS DU AT FREEIE I RE T 5% B
PRI FEAEE B B AR 5, B LABE T£0 il g I
AT RO ] .

A ARERYAEE

kA AR TR
55 BERE R AT

B S

IHI[::Illl WII
i
»

ARz FHHE T Bt A R B R 23 A
FPANLLAN UG SEREXAAR F AR BRI 5 BRI
B v LA Y IR U S R SRR, i, — B
R LT LLHMEAN F ARSI 0 85— = sh B 8 AR 56
RGUAEIE 1 PR .

JE—— [Fremne I
=a A E ey
A 4

i) (L 5iEZ)
&AL

EE

F §

A

B 1 RGEHEEAR

1 L5ME R TRIARRE B ARG 5 IRERE % R I

12 2 ARG I -5 R g WL 4 14 B FH R,
KEAF AR BERS IR , JCHIE/ N H s
RS AGEI 2 75 P8 R A U 3 3l AR IR R X
sk, TR RS B KT8 T A as sl H AR s
BB . X TLAMEEHLTR AR 751 7 7
B G TI R J7 EE EAT AR R, RN PR
AP — D EEERY . BESH
WUFITRTIR 0975705, A0 Tk i R B (EL ) A 3k
BORBAAC BT — AN ZT 10 . FEIE 200 A
BLEIE TR, o RRMIT5 2212 U A Shik o7
R ERITRZ —

o T LLAMNEG AR AR AR IE , AR A AR Tk
AR SR S RO RS, ENTE IR &N
F7 L AR Tz A IS R B TR 8 o RS

&

(@)

(b)EERKXEEDEER

PRAd I b (CE B (LR A BER P A St 5 B 00
DR A A0 14 8 I S P — B9 R L 70 T A AR
RAEE BB, BT BN 5E 8, it , 7 R I 4%
BI{ELVE 5 R G N T ARSS S Tk, RSEEE
TR EIRE . N T e RN G s AR AT
Rt T AR MR T 0T PRI T B A B, HEAG N
BVE RGP Pk

AR AT E IR R R G AR B 5

AR 2 TGN 1 (CANNY S5 23]
PR HE BRARAAIE 5

APBR 3 AT A3 N B {ELEA T PR 450 5

AR 4 MEADE A IHRAE, PHRAE

AR 5 Sl o FIESER R F o BT B T
Fo, AR AT

(c)CANNY MZRER  (d)fERABGERIKEE

HITHRER

& 2 S B LI E 5 snE E 1R E



2015 4F 55 1 1]

WiV &A% S T 2L AN I B AR AT 32 SRl R ST AY 3

T A A TR LS TR i 55
2 R T AU R U (& R B AR 5645
oA (a) by R AR IR AR, 117 (c) o () ) S2 f FH

Pl 3 R (e AE Sy H AR XIS SO I o 38 e
AHERR ISR Bl FARAR K SRR v R
b, R 2 M 2 2 sl A A B IS e . IRIGE
BEHT SR, o] A RN AR SCHR SR B O, 98, i
), A AR SR A TR IC , s H AR R B 51,
N 2P P A
2 BiR=EE MR IEEEE S AR

R T T AT RS XU , AR 2 3l H br ke
-5 BREA SRR L, 75 BB H AR ARG B A Haz 3h
BH KL fE BT AR R A bR R o , BT U
Kz BB, AR A B S AR 5 O 25
FTIE A5 , X Se R4 S5 W) AR AR )R] AR 8] | 23 [H) AR
RIKo SR, BEE LAY A EE KA B AR, 25 18] Y
FHXSPIAS F bR ARG AR AR 2 b S B AN [ A AR X
PEE IR, T LUOCEE R A bR 2R IR A REMER L 2A P
A~ AR AR TERIZS (B OC R o A 1 iRk — [l i
R R ARAR 28T 15 3R A B A e 4 81 2 ] A A
L, RIS AL E L

B 1 \
Y
4

..- ;. .o;': *

‘.:t:?;:.:!..

AR FEAARE At TR R S, A A Rk
FARLERS]

PG A5 3R A b e 28 25 ] AR Bt 90 S PRI R
BERR AR HAPLA R R SR AR 2R . BB RIA R
GER Y HALSE , ISR AL AL, — R OICIE S B
YRR A ERE Ry = HE A AR . T H AR
Ak A A SR AT ST AL B g - TATE T 220 e B i — PR R
[ RIS AT 5 A o —HE MR ARAR (u, v ) 5 K- T
(X, YRGS AR, BOR AT U i 3R Ay, e
TEMAEES IR o

X TE SRR SR, AR E |
LV NANN RN P T s G SR D e S
Kl 4 AT sh SHRSHOTE . D UIbRR AL ] e
TR (BT L 5D s IR R/ NS R (o
I 21 F) B 1 P A I R A e Sl s e A
ICHAMER (VD HFHE A 5 G RE R s Mrbs i AL ) £
CE -5 A brtih OX Z BRI s b iyt A 3
Haz gl (] AR P T A S5 R Zo A, )
Z U B

4
3 Al — WVRlE XUBE FoU 55 3EHAl R SR
P T2 ShikEAlE R GE (LU AR SCAS 48 ) 1%
A P2 TOTIM A — A 4 XU, by 25 B N B S (A

23 7] AlA 4\/\ Y L ¥
A AL bR & .thfk i
. °
. Y e
r L) \.:)Ct71
"% e un
.o o\ 5 e $ xt
W T2
X o X
BEHEH

A B B IZ ARG A DX AE 3 4
FHEATRGE , ¥ B AN A5 I8 Sh 28U S 48 4w , it
EBRERE I , 4 Y RER A A A2



4 [N PR S AR A ¥ ol 52 i selb i 20 S R 2015 4F 55 1 4]

AHMERIL,  SFAREE SR HAUE T
P [ PO A XU 00 S A, DRI e i
H K B AR Bl 25 35S RO A A AT fEE XU Y
HEARIR. T AT XU Tt - i e
W, SCAS RGU T H3 N5 JEMF IXPREL N R, FL AN X

BT T IR /K T e EL AT A A s, s — A [ %)l XL
B AR I, 3K AT X PR 2R B X KA
B ML S8/ DA Y SRS . SCAS RGTINE5H
KRB LA S FR

] /L

A

5 /

Rl X T

A 4

suwmins [/

e EE /

L~~~ L

R U /L

TR

T YA BERERE PP REARE XU 552

A

T2
| ZIHNR |

5 AR-HAllE XURS T 5 ekl R 3R ik

TEHEAT SCAS RGNy, 4 W S5 R0 Iy i
HHR LSS WA, PR AR5 ) SR XU A4
i FCPE 1A] A R B SR O 6 DG R AR Rl 4 1
W7 AR B BRI AR = A MR A T
Blf A A5 HHI W 2578 SCAS R 40 R AN 32
O X SBUR ARG I RHE R bR e , R
5 1l A TR SRR AR LA AL A A < A5 42 ) S B
PR ) e 1] (Rl ) AR |44 5 i T A0 < AL 1)
B BORA AT . FEERR | SCAS R&uis
FFHERINZR S0 TR, Xof A ] il U S5 i AH A [] ) s
Bl IR A LA EALHI B8 4 SRR 1 K
PRI BTE 4 o =AU RS S IO 5 RS e 4
BT o

@ X “RlFE a7 (D) B BH S R G2 46 4 AR B
A0 Radar 25 0 BE T B2 A B 1 A 00 2k 28 B2 % B g
Sdrift /NFHF-HrEE 2 Sdistance, H AR H FLAL R] 57
WAL R B AUE O T, RIS A A
TR XURS: T 2 AR 1) 48 4, Id i A O i Aty
RHEAR Bl SR AT AT A

@ X} B3A ey T (D2) T 5 R G4 4, 2 il

FIFFH D2 /NF D1, EAR-FRIAEE D2 /NF A0 E 4
R SRE B, R GERE RN 25 H AL S 2, FRfn i
Rk i P Ao P el Bl 1 20

O “EIA GRS (D3) TS R G54, M-
RN D3 /TR0 E T e e Rl E B A, R G d BUR
FH AL 4 TS 42 R A T 1] (g 1) ) I 206 8
AT T o4 J TR 3o A R Al B 2, DT 3 Bk
ik
4 SCAS BRI REF AL R BL

HRAE IR FEFLT MO XA Az shm vk =5
) 22 5 73X, DA SRl A S o R A A S e
Microsoft VC AT RALAE iR T- 5, FETHRImh 2
JiE (MFC) ) 22 SCR A (MDD AESE S B T 45 RERE-H77
WERE RGCORT R TAE, REFm K 6.7.8 FiR, I
EA B IX SE R ARAE TR R AG I R0 . 22 SRR
% SCAS ZR GRS A ARSI 43 B 4 AR 52 A6 I 3 B
SERERAAN,  BEAEE AT LA A7 R T XS A0 13kl
PSR AR A A TRl IXUBS T, 5 ) A 00128 Bl 3 18 ALk
BEERINTG 4, B SCiH PR by RS0 e, oA B
P,



2015 4F 55 1

WiV &A% S TLL AN I B AT 32 SRl R ST

s =B’

(a) 01 sunny ripple (b) 02_sunny ripple

(c) 03_sunny ripple

@8] | |Dzema i

(d) 04 _rainy blurred (e) 05_rainy blurred

(f) 06_rainy blurred

el [el@E=]

(g) 07_foggy blurred (h) 08_foggy blurred

B 6 ENH M S AT R KIN LR

(i) 09_foggy blurred

[ Legend
| MFC Framework | ) Thread
+ ('I:_J[ — Function Call
Nt [0 ourLayer
= _ : [ widdieware Layer
Xtreme Toolkit Pro 13.2 | i [ Thied Part Lib (Base)
.............................................................  — B Algorithm Lib(Bast)
k. H

/ Middleware
| scaspatamigr CWinThread Layer
SCASShipManipl

Ln')'er

v

& 7 SCAS R G 4




6 FAIERAE  BE T 2T/ () A 3 shakE il R GEFoE 2015 4F 55 1
R, DR R BRI, LR b FHEHNE.
VR FIE SRS [ bR ERR & Flashiail 5 H b s

L. SOHIEHERL s
BRI WG R, TR
FIbRKIRBRES T, Jifask
i B ERiE s Stk

e =7 Fameineme Panememe
CEAN W WA B b e
wrma | | nFen

. B R bR BT B,
AEFRAREGIE. A
PR S R . S E bR
PR 2 hD3RT,  LALLEE
HESEH bR

Hi Wl

Ha w0 =
I 3 x
o Bipi ‘\I Emipi) | &= Bx | mx | wewm |aw. | BUBS -
(186,211) (170,196,35,36) 11643 0.00 2100 o I, GHAm, smy
(11,267 ),254,24,25) 97.39 6.10 00 0 Frgw Goenm, R
W4 N SEes ), BiEEe (BEen
T B
B HTSHAE. R EARI B 37

H A R TR A R
AR A S, SR
AT

& 8 SCAS BFFHm

SE 3
(1] TRIERE, 52 TR A2 M S5 S — A7 S Al A0 T 2R
GeitgE)]. 2R EFH,2011(07):151-156.
[2] 5K 30 X5 S ARSI AL 1) D7 2:00F5E D).
Herp R, 2012,
[3] CANNY J.A computational approach to edge
detection [J]IEEE Transactions on Pattern Analysis
and Machine Intelligence, 1986,8(6):679-698.
[4] FAL BRI E.—FP LT Canny FRIGHY H i W 111 2%

KD 75 10 E R DR 41, 2004 (08 ) : 957-961.
RIREP S S N E B VA R ENENEUES S Sall = RF YN S
S BL). R g TR 5 4R ,2009(01):233 -
237.

[6] FRITI T F A B WA I 11 Fs—A7F 5= 2kt
il R G D2 TR, 2012.

[7] FBICUN, 5 T, 5K S0 45 5 T UG AR B 1y
FiFs— A7 R B IRE Rl SV IS [ ] DU TR 22 (32l
Bl2E 5 THRRR),2012.



201543 A
B A1

WL Brifgiz B B B 741

JOURNAL OF ZHEJIANG INTERNATIONAL MARITIME COLLEGE

March. 2015
Vol.11 No.1

B ety ik B e AL B BRI 5

#8557
(UL FE 2 WPl 4 AR 2B, RS 316021)

FEE AT E A SN Ak I ILRAE T 047, IRART T I AL kA5 BALE B AG F R, LFR B — Ak
B 2R 2 Go el i My, 33 6 R BALNIAE T — B F s T3 8 B0 BAER UL ik,

KT Y K AL, AT
hE 953 S.U653.7 XHERFRERD . A

Research on the Intelligent Management of Coal Transshipment

Terminal Yard

BAI Changshun
(Zhejiang International Maritime College, Zhoushan, 316021)

Abstract: The article analyzes the management situation of bulk terminal at home and abroad, makes a survey

on the demand for information management of coal terminal, proposes the structure of a yard intelligent management

system, makes some thoughts on scheduling rules of the yard, and puts forward some methods for the operation of

yard management software.

Key words: yard; intelligent; rule
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Putuo Mountain in the Writings of Protestant Missionaries to China

in Modern Times

WANG Wenhong, YU Qiang

(Party School of Zhoushan Municipal Committee in Zhejiang province, Zhoushan, 316000)

Abstract: Since modern times, Putuo Mountain has become “a paradise at sea” and a holiday resort for
protestant missionaries to China. Some western missionaries such as Mai Dusi, Guo Shili, Shi Meifu, Lou Lihua,
Ding Weiliang, Madam Li De tried to get rid of formulaic description of Chinese Buddhism as traditional Buddhism
paradigm and cognized such Putuo Mountain Buddhism as “the other”. They, on one hand, conveyed Putuo Moun—
tain’s Buddhism image to western society, on the other hand, retained precious materials of Putuo Mountain at that
time.

Key words: modern times; protestant missionaries; Chinese Buddhism; Putuo Mountain
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The Hall of Traditional Residential Courtyard

in Zhoushan Island and Its Culture

YE Daen, WENG Yuanchang
(Zhejiang International Maritime College, Zhoushan, 316000)

Abstract: The hall is one important part of traditional residential construction. Traditional residential hall in

Zhoushan includes main hall, entrance hall and hallway. Confucianism is rooted in Zhoushan history, so “mean” con—

cept in Confucianism has an effect on the hall design of traditional residences. The article clarifies the hall form of

traditional residences and its “mean” culture.

Key words: Zhoushan traditional residences; hall culture
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Thoughts on Implementation of County—school Cooperation in
Running School for Vocational Education in Island Area: A Case

Study of Daishan, Zhoushan

LI Zhongwang, WANG Yibo, XU Chengguo
(Bureau of Education in Daishan County, Daishan, Zhejiang, 316200)

Abstract: The county—school cooperation mode in running school meets the demand of market and society,
which shows that not only the vocational education mode has changed from point—to—point between school and com—
pany, face—to—face between school and enterprise, to body—to—body between county and school, but also colleges
have done some practical experience from the output of human resources, improvement of industrial developing abil-
ity, to innovation of county collaborative mechanism. This article takes the cooperation in running school between
Daishan County and Zhejiang International Maritime College as a case study, and hackles practical significance, op—
eration strategy and future prospect of county—school cooperation in running school, in order to further deepen the
reform and development of vocational education.

Key words: vocational education; county—school cooperation; case study
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Discussion on the Significance of the Reform of Teaching Materials

towards English of Marine Engineering
SU Tingting
(Quanzhou Ocean Institute, Quanzhou, Fujian, 362700)

Abstract: Since the related regulation was carried out in 2011, China Maritime Service Center has finished the

revision of teaching materials for English of Marine Engineering. The article makes a comparison between English of

Marine Engineering (The Third Edition) and English of Marine Engineering (Operational Level) and shows clearly

that the reform on compiling concept, contents and characteristics of teaching material has a guiding effect on the

teaching methods of English of marine engineering.

Keywords: English of Marine Engineering (The Third Edition); English of Marine Engineering (Operational

Level); teaching methods of English of Marine Engineering
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The Construction and Research of Teaching Resource Database of

Ship Electrical Control
HE Qi
(Zhejiang International Maritime College, Zhoushan, 316000 )

Abstract: With constant advancing of the teaching reform in Higher Vocational Colleges, there are more
stringent requirements on the construction of teaching resource database of ship electrical control as the core course
of ship electrical engineering major. Through the analysis of current construction status of teaching resource database
for ship electrical major in higher vocational colleges, the article clarifies the demand of the resource database
construction, and puts forward the design method of the construction of teaching resource database in accordance
with ship electrical control curriculum, as well as the main construction content and characteristics of teaching
resource database of ship electrical control.

Key words: ship electrical ;teaching resource database ;teaching reform;electrical control;network teaching
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Several Suggestions and Thoughts on Innovating PE Teaching in

Higher Vocational Colleges

ZHANG Junan
(Zhejiang International Maritime College, Zhoushan, 316000)

Abstract: Innovating PE teaching plays a vital position and role in physical education subject. The concept of
innovating PE teaching should not only be text theory, it should also be more practical to real life. In regard of the
concept of innovating PE teaching in higher vocational colleges, and based on the recognition of this concept and
achievements and development of the innovation in foreign countries, this article puts forward several suggestions

and thoughts to promote the innovation of PE teaching in colleges, which can provide some references for further

study.

Key words: higher vocational colleges; innovating PE teaching; thoughts and suggestions
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A Brief Discussion on Countermeasures of Enhancing

Teaching Staff Construction

WU Chenyu
(Zhejiang International Maritime College, Zhoushan, 316000)

Abstract: It is vital to improve teaching staff construction in higher school education system. Through the anal-
ysis and research of current situation and existing problems of teaching staff in Zhejiang International Maritime Col—
lege, this article puts forward some countermeasures, in order to enhance teaching staff construction from several
prospects and to promote more rapid and better development.

Key words: teaching staff construction; education system; countermeasures
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Research on Problems and Countermeasures of
Cultivating Higher Vocational Talents under the Background of

New Industry Development

HAN Jun
(Zhejiang International Maritime College, Zhoushan, 316021)

Abstract: As an important part of national economy, new industry has functions of optimizing industrial struc—
ture and changing economic development mode. New industry development has put forward higher demands for cul—
tivating higher vocational talents. This article argues that cultivating higher vocational talents requires dynamic plan—
ning of professional development in accordance with demands, collaborative innovation and multi-element driving. It
also improves teacher’s practical and creative abilities, pays attention to cultivating students’ comprehensive quali—
ties, and optimizes assessment and feedback system.

Key words: new industry; cultivating higher vocational talents; countermeasures
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The Historical Status and Role of Zhoushan Archipelago in
Maritime Silk Road

The project group on the historical status and role of Zhoushan Archipelago in Maritime Silk Road
(Zhoushan Municipal Bureau of Archives, Chronicles?Office, Zhoushan, 316000)

Abstract: “Maritime Silk Road” is also an important strategic resource which highlights the main characteristics

of Zhoushan history and culture and will play a positive role in the new Maritime Silk Road. From the aspects of

historical status of Zhoushan Archipelago in

Silk Road”,

“Maritime Silk Road”,

and the historical reference significance of Maritime Silk Road for the construction of Zhoushan

the role of Zhoushan Archipelago in “Maritime

Archipelago New District, the article discusses and explores the historical status and role of Zhoushan Archipelago in

“Maritime Silk Road”.

Keywords: Maritime Silk Road; Zhoushan Archipelago; status
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Putuo Mountain— A Hub Port for Sino—Japan Civil Trade
in Early Qing Dynasty
SUN Feng
(Zhejiang International Maritime College, Zhoushan, 316000)

Abstract: By sorting out

“Tang style storytelling”

related literature as oral historical materials of Chinese

merchants under the background of Sino-Japan trade in Edo Age of Japan, this article puts forward that Putuo

Mountain was still port of departure and port of hub of Maritime Silk Road in Eastern Asia during ban on maritime

trade in Qing and Ming Dynasties, and was also only port of departure for Sino—Japan civil trade during ban on

maritime trade in Zhejiang. Such phenomenon is discussed in this article.
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Research on the Process of Flavouring Mussel

LIU Yaxi, ZHONG Huangli, ZHONG Yuting, DING Weixin
(Zhejiang International Maritime College, Zhoushan, 316000)

Abstract: Blue mussel is used as raw material, which is steamed, boiled and shelled. After that, instant mussel

can be made by means of seasoning, pickling, packaging and sterilizing mussel meat. The results of many

experiments show that in this process flavouring mussel has good color with nice taste, which is fresh and delicious

and of unique mussel flavour.

Key words: mussel; quality; effect
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The Survey Report on Network Marketing of Zhoushan

Fishing Resorts

LIU Jiang, XIE Yan, ZHENG Yanhua
(Zhejing International Maritime College, Zhoushan, 316000)

Abstract: The article makes a survey on the network marketing of Zhoushan fishing resorts. The survey reveals
that there is only one third of fishing resorts with network marketing, among which more than 50% operators find it ef-
fective with a wide prospect. The article also analyzes the current status of network marketing of Zhoushan fishing re—
sorts, pointing out that operators lack network marketing awareness, little fund invested in network marketing, with few
professional network marketing talents.

Key words: Zhoushan, fishing resort, network marketing
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