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A Study of Ship Domain in a Shipping Traffic Lane

e s Hya-Zhi HSU™

S

PR L ~ DL DL GRS (A — B H /B B T BT Re Fr A =50K Ay
AR > NSRS H AR RIS ~ 2 TTHINGHE ~ HORAIRTA AR — BRI
FREVEURGAS o TS 2 BRI G > ME— N EEAYAE AT KIS - A
PRAE I AT BE RS R U A RTREE A IRAVZE ] il i 2 B 2 Afie -
AR A B A R 2 M - B S B ICORTT SR BB Z o it
i R E A B B S8 A Bt 2 A An S ma N S RS - AEAE
R VR ZfifBerh A/ NEF R 240 22.4 SRR DISP P R 11.3 BT -
[EEAT BB ZE MU FE RN 2] 0.8 JB > (RS o S iEE 2 M
S RARRGE - DA B R s < BRE PR A DL R Al 2 B SR vl
TE BRSO E B B -

BEISiEEE HURE ~ SR~ AEIRCEIE ~ A e T
Abstract

Globalization brings fierce competition into a number of aspects and so does to
the shipping industry. Additional sailing time could mean an unexpected cost to the
ship owners. Marine traffic has always put safety of transit into the ultmate priority.
The aim is to discover the possibility of a better relationship between marine traffic
safety and transit efficiency. It is to collect a number of traffic elements of an
international traffic lane. An online network broadcasting Automatic Identifiaction
System (AIS) ship data was mainly monitored seeking the definition of ship domain.
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The results showed 22.4 ships passing through the fairway per hour during the
daytime on an average speed measuring 11.3 knots. In terms of ship domain, there
was only 0.8 nm apart between ships queing in one lane. Dramatic pressure was
expected for both transit ships and traffic control centre.

Keywords: traffic lane, traffic flow, ship domain, traffic control

T

B Al

AR B E S RO H RP @R I @3 T - ME— NSRS nIUAHsEEE - =] AT
T EEAEAFE BT/KISG > AITIET BV FHE = T YRR 3 DR A B S AR THRERE] - 5%
LT CORBAANE SR )2 BTG 20 2 B Ay i AR BT 2K A EE
H R AT EE PRS- 2R HEY(EAIY ~ B - 2003) » fEaA 77 B
T2 AR 2 A A & - A EES A AAE GBE SN 2R (BTt TR - fuiiER
NREZEREEMUREES) - SEMEET « PIEREERITRERS - SRR
AR R E BB DU TR S - (B S8 TR AR e E IR » 2 ae g ilis
LRI -

RS S B T 2 ST > E SRS s R 2 [ (Doyle and O'Higgins 2010)
FUSE— SRS 2 B - S8 I RUEE 2 B ()7 > A E S D 5 RATE]
TERUE 2 FTE (2 kK s s EE) - AEm S RN se B i TN € 2
BIENEFEER 2011) < By T REAROREE BT BEPZE AR T » SRR RGO E 4RI -
FECFTRY B LK B il T2 B0 (Bell 1996) - iEfdE#EH H mfREIRSO Z FifTE R » b
Sy~ SR FEY - B BRI 2 B -

H o BEXE

FEARE A 2 BT/KIS > 2RI Z il > AR S — » Al B fiEE - DR
HIAGAL AT ATKES - ZFIRE (e E3OE 2 HEY -

2.1. MEFEE 4RI EEEERHR R

FEAAE SR A A58 oA [F T 1R Z SR - — A & e 2 7Kg » G A&
(IMO 2002) - HERIER 2R AL (A5 A ~ A A5 ) R B -

AR AT TR LS /KISl A HBARUE B RIS 2 T R R TR A
F—E1 T AR TRE RSN N A FR e ¢ MifIE DI e B TR (IMO 2003) -

2

~TAMSS

Taian Association of Maritime Safety & Security



Journal of Taiwan Maritime Safety and Security Studies
Vol 5, No 1

Za RGN IEE L EUE - (H S 0] 2R A AAE S A EE N T EER L A28
(Cockeroft and Lameijer 2003) o [ ft7j<ijaﬁ*" Bl RAEEEE ~ FL AN K R BT SE
FRZ > B ENTEIE ERITE AR

FEGEAAEE SR A HERT > BERIARAUSE ok T il ) AIARER « (M i
HIZ AR > FEREFTRE T T e E B RE LB E - fENTTEEN - AEMRTE—fdE
ﬁﬁﬁ THE D BB rEEEE Rk (IR - PRI ER R TS

AEALAE o FAHTTT o 2 RALE S T R R B A -

2.2. g XA

J‘%ﬂ?f g BRI R R VR T Ry B T SRR A SRS iR/ KIs (R BRI
SR (2004) 51 287 2 maR A A] o0 A -

lll’

& i BT (A E A & 2 22 IR E)
& COHTEANANEIEEAR (S Z 22 ] o i LR R )

& PR R (ISR 2 B L)

*
%t

SR R A R (TR FTAR B AR B AE TSR EEENTI) & LR
& HREAE S

g BRI AAE R RS - sethVUIHRGS © AOfEEEAl - AR A - fiA—2
B ENTBN UL - AT (S RKIg st & (SR - 2004) -

}\J:‘ﬁi_/) /ﬁi}% Q =pX N X N et (:%:;_[:t—‘)
Hih QTR HE BEE MEEZENEN p (CRIHTESE B - F 5 E TR -V (CREE
TSR WP E/E » B 388 -

HfE— S RIS E N 2 BB R - A RS — et AU & s Z it
FEEE D » st — AR &I M R AR R ERT T B E RS -

Higm b FA—30E © PIIIEIIALAD S R SOE R o (B IR B R TESE
R NIEEIS IR A Z S s B AR R — S B Z SO (AR
GHEZAREEE T - eSO - FBItREE  NEEMEE A ] RE R

3

. )
Taiwan Association of Maritime Safety & Security



BEEEL BRI
# 5T (February 2014) I1SSN 2077-8759

R NEE [ NSRBI AR RN E T — S B 2 i - DLE
W Rl ] DS B B F SR FIERR - Al [F sl S A B AR NEY
I L 2 3R R 5 A 2 SR 52 > Szalai B Orosz (2013) LA ZR A ERBHEET Ry o3 i
S IEREEP T > SHREEE MBS T /A RS R TIR 5 - SR R
Bl 2 SR (7 2R) A EE RIS BT Z B & > M BIg Z BT 26 (Highways  Agency
2006) - E AT ANF > A FEH R AE LR 2R AR NE; 70 SLE) > BN 2 T
ZEFERR B A I i & LB T AR (B —) I H O AR R R (R (A0 Ny 60
JEH) o ATRTRERER AT - GERFIEG 2 B -

CONGESTION
CRUTION

& — ~ AEEEETE R (Highways Agency 2006)

A B B N R KB R ISCEIRNL - AL A A 2 e RS B (R Ik
Wi - 2004) - AidiEE FeA HIRA] > A/KETERERAHEMERE ~ AR e iR
SRR Z AT FERIF I ASGE R & - BRI AR EREREH 2 SOERE - 2
JRRBREHKIERIE ~ SRS LUS A FEIMEAIAGRAFT S Z SCRF RN RGWA © PR
HEE R

FEATTIZTIE 1+ ChmWXD masX Verroeeerereessssssssssoesssesseessssssssssssssesese s eeseeeeen (Eizt )
Co BEFSHEL » B 57 NFIRN B W (LT B 5ITE 7 p en BB
RAMIBIE » B BFTT LA N YL LI » B 57 -

T ENZ SRR - LIRS SOEE B HEY - TR EMMNEE - AR LU
e

o

& =

23. AR

FAn N 2= e S, - fE S EREEN - BB R e i AT — T 2 K
SRRk - 2004) - B (1981){E H AR E/A R EA A - UMM AOAH S B 2 — 4k
PR G3AT > DARGRACRERIRE) By o OB AL RO RIS AR R - B2 SR T 23R AR ELIRSE v] 5 e
FEHEE L RABEG P RE B R ERIE N A EXCEE N > REER RN
(3000 #EMELL_E)FS—fMITIR(T T > BUEHAR IR T Ry B R (R A =%
Fti e CRL-Flr) © AR AR IR AT s As ZKIskiRs > MO SRiskey KT R 2 22 7S it &
(B Pl R — B S S AR (O ) - 37 > I Ze 5 AL A R FE IR BEEL S H R[] - &K

4

2-YAMSS

Taian Association of Maritime Safety & Security



Journal of Taiwan Maritime Safety and Security Studies
Vol 5, No 1

St 2 JE AR AR IR S DA 2 2T - FBF EATRE(E AR Z A R AR
I RSB KIS Z2 A AE -

Goodwin(1975) 2 EACEHA & - 1 BAL B AR IR T R - E AL
R AfVU R Z ATk - B e R B B SUR i (B AR PR IFERTSE 2 ftfin <
SO > SRR B ARG R ENMTEN 3 F > FIEEIIRGRASIE Z 74 - Goodwin HE&EES
g EROBEIEEIREN > ERTEG ZBE T » KIGE I RR Ui R LR (f i) BE
BEEL GRS AL - DU B & — I T RE DUZ A B P oy (RE A Az 0 AT - G 25
VRS HI AL R AL AR B B AR - MBS A AL s AfilE -

DA RA R I 5 - & B AHE R A — /N 2 % 2 il B EEEE (Closest Point of
Approach; CPA) - &—fEfinfinth #l & A @7t B CHIALARGEIE - UEEH-H1 Goodwin firi1r
ARG RE SRR (E EEf > MRS E RN R A | BB B SRS 2 STl
1f Goodwin HIZ BN ElSEFR A ALAVHIE - DlEBIPEMm S e KE R eE
B ARV Goodwin RIEBEFEAEFHFE /KIS B 22 A At B AY - SLJKIBE(2004) H
o rofEHHEE Goodwin FTSUE ZASAHARIS A - A5 RE/KIE TSGR E B M T 221t
BHZ A G

AW ~ R 57 (2012) 5 S2EPE E0 /KIS ERAAERTAN Z i B Bk B St &Rt - DU
Wi TE Ry SRS AT AN R T /KIS R A FIRGREA N2 s g - MR 2 i
SBIEN o SEFRSETRAGROISI IR SRR (A e - 0 H B AR RS (RS R) 215
5 °

2.4. FUENERHRTEE

BT BENZ SR TRZ 280 S FEMAEMES - —E R
HEMTT T B E Z PEB (queing) SR » DU o A LIt R B (1E ) - <855 ARG
FOEREE > —fEIEORRT R - SB—MEAE SO E HE Bl - 55 BRI IR
FABROIPTRSR e © DAEREER 2 - A EE DU Ao ARG i S0 R 7o 4 s — o /K %8
(B AE] > 2012) @ KRERF—g EEE - /MERIERHEBEDE - MAEE
MALL AL LAVUEAG R R S - EH LR AN AT E RN » —BoEH S
FUE(S R AREEA SR ~ iiTE B S & AT mEREE -

L2

Taiwan Association of Maritime Safety & Security



GIEEEL R

#E F 1| (February 2014) ISSN 2077-8759

S o Lo e O % \\*e\ S
‘\(RB) 0—2)@‘ 3 (’/, N
; v i - N NS
A (T3) %
\ 2 =& 8 b
x ¥
. 4 (©5)",
) s s . s e i i == s
s = BREETED D WA e T <
> SD\ #u®iE #A  BEREE (oD},
‘ff _________ JQ\ A e o ,v”'“
O P 9
(gz)@\ '\z g \
. i 102
\/? Y .
030" J P
';\\ 7
2% s
i g
e P
La \, 19 e S S ";{/
N ADd) . 5
0\ o 3 5’:’ A

[ ~ A AR T R

HEEE AN E T T EAOEER A

2

* NIERERE

EACE (SRR A F] - 2014)

 H TR Ry - W BB REE - e H iR

TR IR 774 FAg TBERpa M F =8 » ASCLUFT IR Ak S U EZ (Sector 8;
VTIS CENTRAL SECTOR){E Ry NlEtsk(fE =) - Fralst B R THTEANE TN R -
RN < A AR R A R FR 28 -

- ™ R —— = rT—
LESEND \ g
(> - sTmaTREr mErCATIG PONTS

P

VTS
WEST SECTOR

%\lf/—\")@

|5§I

B = ~ S HE

winw saftyses.ory

Tawan Association of Haritme Safety & Securiy

efi 78 5 75 (Maritime and Port Authority of Singapore 2014)



Journal of Taiwan Maritime Safety and Security Studies
Vol 5, No 1

31 JRIEEIBUE

WS AR EHR @ N R AR ME R & b 2 REE R 73424 (Secondary Data Analysis) » 2
ENRTIF R 58 2[RI - (B AR E BT /3 r(Zikmund, Babin et al. 2010) - F
45 HEIFERGAL B T A AlS(Jensen 2009) » BIFERIC AR AFEE T ~ IFETT
AIS dguh oy 205 ERiE AIS SHUE o DL Marine Traffic 4k £ (51 - FTisEE 2 i /S BRI %
BNEE - BIHez 4gumhai A R BadZe/Kis > s fe A AIS R &ER -

HFEETE 2 UBFEE SR DUEMAN S R E A R R e BN E - E AR -
TEHEE )\ B, ST BB (AL AR ) S BRIk, L I R 3T e 2 iM% (inshore traffic
lane) - AEREILHIRIKF? f 70 ble (Traffic Separation Zone ; TSS) ~ 55 /\iE&PE1TBE ~ 4T
FEMTU T BT iz A 5 (Singapore Port Limit) » (E{r R AERI T E N Z fifl - A5
N

e,
22 id
o, f{ e N “
: e 3 e et 35
i £ il ) o Ted I
ol e ' # H s« ‘i\ ¥ = Y by 3 AT —

[ VY ~ il Bk 5 )\ E R T

IS E Z BB Ry — 23] BERBTFER AR IRE] > A K5 24 /NEFZ A
BB, > HAMEE B KRB FE H — R BN - MRECHRNT Z Al 7] T R a4 A
NI ATEES - — RS RA A eI S FE B UEE (1 — (8 1) © IRE VB R R B
Z AR (R A ) S S AR AR 2R R A0 ik (R AR 28 1 B4 — 1 A /K A A A 2 2R o3 AT
BVH) - DRFEZAE S H EIfT TR Z B -

wiw safetyses.ory

MSS

Taiwan Association of Maritime Safety & Security



BB I RZ T
#E F 1| (February 2014) ISSN 2077-8759

N [ - -, ¢ 900008~ =0 19 A v

~_‘/\/j: N v, E 50 49 Ares wl agen

o 4 { "'N i | ’N'v\vl'f':— ; 1040848

gL g B ead = 4 < <A>

\ ) - S ’T \'--.- S Cu b s ~ v
§ i g —" 4 -

(2] C» ~ [ ’\ - - 4
) 4, o 7

% Smgapore/ A ' _ -
pe _,\J\ oy o ==

etuse </
brans

~

L"“&.X', o : dgd / _‘_“

El 7~ 49p% AIS & & (Marine traffic.com 2014)

3.2. HERNISIRmEE

LUHE Fols PN FTis Z A > vlig ABRURMEZ BN R T E R - R
RITBE L HIECERMNER— - BN AaEE) - DUE S RE) - REEE N
AU HPE( L lE 7o) (E BB CEAENTUE N ZRERAR T4C8k) > FHRBUR ZAG (L 48 BT
Ao ATl -

1.27 .
1.26 = 1
1.25 g 02—“.
\ 4 R
1.24 S P 3
1.23 - ’6
1.22 L -8
1.21 —
1.2 ¢ 10
I
I
1.19 ‘\’ :
w11 L
1.18 = T = T T T T T T 1
103.85 1039  103.95 104 10405 1041  104.15 1042  104.25

[N~ B TR AN AT

3.3. KEHIR R

winw saftyses.ory

Taiwan Association of Maritime Safety & Security



Journal of Taiwan Maritime Safety and Security Studies
Vol 5, No 1

AIS gk el 2 (LEAIREAARTE ~ FiE s HRVAEGER—) > BRI E R EEE A r 56
AT AGAA Z BB R OTALRE (R » By 7 ik AnMars sE R E - REa A B 8 (8 7S Th 4L B
o) tE A A B P (R R AG ) - FERF S AL B ARG Aa Pl B (B R B A ESC 8% -

#— ~ AIS fitfa &Rt Ed]

B A | E e | TR (8) | B B3 i | FEERE(AR)
1% 082° [10.3  |CHINA

2" |082° [125  |MALILI 078°(8878.93
3¢ |080° [9.5 SINGAPORE EBGB [019°(567.02
4" l081° |11.7  |KARA CHI 077°(1952.69
5t 081° |13 JOHOR-MALAYSIA|087°(3397.94
6"  |083° [17.9  |KAOHSIUNG 071°(6199.63
7" |077° |16.1  |GENERAL SANTOS|077°|2536.11
g" 076° [18.1  |SURABAYA 060°|614.98
o 077° |11 TABONED 083°|10087.91
10" |082° [9.5 - 005°(2337.93
11" jo72° |11 ZHUHAI CHINA  [059°(1779.15
3 |079° (127 |- - [3835.23
5 BAEAL Y R PESESI4RSE 5 2014.02.06.1135LT

3.4. WFEFRH]

AURE A A B R AIS EisEkh H A ERPOR a5 - A RES - (EH
AlS HuEE R E I EE - £ A AR SR (SRR AR AIS - 25 HEAHRT
RAEBUNINTE R 2 B> PTRERTEANABRA(AIS 2t ] R)ERGEE £ SIRID - FEARRE
FEIRIE AIS fERHEER T - R ATRE B &S RE R R = -

e ] LA e <2 (R A > DR EEIORI R B B Gse e Ry — 1 - AR ) {2 28 e A R (H
CEOBFRET - SERFREREIE A - AR BRI R BUHN H B 1A [F] 2 BERERF IO - thE 2t
FEBIES B 5 T AR H R SR B Z SR HE T SRS B S P b

EERENTKIER % - 578 BV WA Z 38BN /Kis AR DR 7S B
TERBURINTE, - ZHRFZ BRI S BT/ 25 - JEE BN ] 2 e EAOm S
HAAE S RS RIS - BB B A ZEI X - ISR Z B ER A —E
Z IR AR -

L2

Taiwan Association of Maritime Safety & Security



BEEEL BRI
# 5T (February 2014) I1SSN 2077-8759

B RITERERE

7Y AIS 2B EERAEFE U R 5 2014 £ H L EI EZH A H ZRITRTE (R A
/\ﬁn&)ﬁ‘ gile| "‘H B RGN E AR i R B RO RIRE - SR ST AR
““““ IR ER

4.1, EAFUEEUA

BRIGANETE - Eitdtat A Rk B Z HUEBUIE (R ) - HdEE 117 fi2kE AIS

2 MR » BRI 94T ET 15 16.71 §8 » L AR BB BT EI S 10.64nm? LL

BSOS R U7 E 1.57 O EAnER 11.359 1) - IEE ZENESRAUEE
(REH—) BT PO RATE R A - SEBSOE R i/ MR 17.84 2

HAT 7 8 (Co) ARy B/ NF 22.4 AW (1nm)xpmax (B 77 2 1.973 f##)xV(11.359 1)) -

R~ EAEUNEGE

S0 A SO T B S ) | P9 ALk ) IR (A )

9 1500 12 11.175 2243
10 1700 17 11.8 1776
11 0700 17 11.458 1884
12 0900 14 11.228 1685
13 1100 20 11.83 1537
14 1300 16 11.075 1678
15 1500 21 10.947 1682

FIE 16.71 11.359 1685

4.2. AR

FEAAFETEE R (& HTE N Z HEHRESE - B0 S REBCZ A ATREEREK H (AR ) -
—HEEUHI{E £y 1685 22 K1(0.909827 JigH) - 5 LI—+ 250 A R i B - RlRfiiE
N ZARARTIE EEELYER 6.74 (EALS - EAaf R ERT B R & 2 e 4 - '*%ﬂ”l
TRERIRF 2 IR FEIEEIFAC# - BT RATE NS DB E 2 HERAT » SLERE RN R E
RG] HAEAS > B @b,e NIl o i EfEE - SSSMEE T (de)ATREH = {Iﬁ“l '
[ (g)&Y m] &5 H P Rl ]

10

>TAMSS

Taiwan Association of Maritime Safety & Security



Journal of Taiwan Maritime Safety and Security Studies

Vol 5, No 1
1.25 1.28
24 (a)201402091500 * (b)201402101700 .
' R 4 1.26 =
1.23 .H ; N
1.22 = H Irh_,- 1.24 JP— ,.\ “T‘—‘i‘ ]
121 -+ 1.22 ol &
1.2 r’ \\‘-t.. P
1.19 1.2 PG
*
1.18 T T T T 1 1.18 T T 1
103.8 103.85 103.9 103.95 104 104.05 103.8 103.9 104 104.1
1.28 ——— 1.26
(€)2014021107004 (d)201402120900_ -, *
! \ 1.24 . &
1.26 —o , )
‘ “e?.
R 2 S 1.22
1.24 — — L‘,"
1.2 e
1.22 o2 18 D
. : e
: . 1.16 *
1-18 ’ T T T T 1 1-14 T T T 1
103.8 103.9 104 104.1 104.2 104.3 103.7 103.8 1039 104  104.1
1.28 1.28
()201402131100 - (f)201402141300_ _
1.26 , ‘Q 5 1.26 = :
Il pl I’ﬁt
1.24 e : — 1.24 B R
rl ’\\\-““"" ‘L“'-"'-’
1
1.22 :’Q : 1.22 e
| I [ \
1.2 O 1.2 4
1.18 { 1.18
1.16 LA : : . 1.16 * : : .
103.7 103.8 103.9 104 104.1 104.2 103.7 103.8 103.9 104 104.1 104.2
1.28
()201402151500 4 &
1.26 S
rIJ \F“ 1\ FI
1.24 - ® -
I\ 0‘ l\,' ,‘ T
1.22 T
1.2 ;' ” ;
\'\-M ‘ _,JF
1.18 L‘l--ll--'- T T 1
103.8 1039 104 1041 104.2
&l (a-g) ~ MUEN B F(H 9 H~15 H)
11

Taiwan Association of Maritime Safety & Security



BB EPUR IR T
& 7| (February 2014) ISSN 2077-8759

TG & T oS BN (E - e C AU AR A AL R (R =) » S
TEF 19 dHALE - ATEIRER R E R 11 H 22— (111 08) - s/ MEHIRAE 12 HZ —
firi[E(0.25 ) - &EHTF1Y  AEEIEEE R A E/R IR 11 H(0.94 °8) - i/ ME W HIRAE
12 [4(0.49 ) - FEi—EAN A BUIIME BN — RS - RUASAES IR BRI R - BHAELY
By 07178 DUBESE 250 AR R Z Bim K275 > ANE R EAOB IR IR G20 - A dE
% 2 TR RS R 5.56 (EfG S -

*= ~ ALERRE

HEI(RES) | AEE% | MRAERECEE) FHEHEECEE)
9(a) 2 1.045624/0.280193 0.662908
10(b) 2 0.572644/0.601078 0.586861
11(c) 3 1.113807/0.772932 0.943369
0.258115/0.322312
12(d) 3 0.495622
/0.90644
0.522724/1.077594
13(e) 3 0.864545
/0.993317
14(f) 2 0.906366/0.786725 0.846545
0.806263/0.734385
15(g) 4 0.841709
/1.086152/0.740038
HIEGE(EE) 0.751484

4.3. FUEHER

BN 21 2 s (AR L ~ fTlh ~ 285 ~ AEAAfEE) - TSR csmibin s —&
B A RS Ry o BT T BRI 1 TRk o 2 R OL R SR A&y 079°T
FITBIELIE4Y 1E ~ 2% B 1.57 f/nm? I 1L 11.359 iRl - i 20 il & Ay N 17.84
(PR Class-A AIS HIE) : FUEEASCEA BTN H KB/ NEF i 54y 22.4 JEALAHES © il
ENZARHEIEECRFFE 6.74 (Bt S DAL ~ 2mZEFE R A% 22 5.56 {HfnS -

{h - ERiER

g PGB ER R OB ST e A HEH 2 B8 - HEBIRAT
A ERCEE AR S am AV (UOERCR ) > Bl EAE 2 B S A A A S
ZERHEEN RRAEN EE EAOGRE A 1w 5 2 IR B A i AR -
g P AE R B RCR B T e R A gy o R e

12

~TAMSS

Taian Association of Maritime Safety & Security



Journal of Taiwan Maritime Safety and Security Studies
Vol 5, No 1

B ATER & HA s - AR A L AT sl s 7Ky - ARS8 ROt e =il
F 6 F’:H’LF T R 1.6 R %ﬁiﬁﬁ@ﬁﬁﬂfﬁﬁf\ ISR /B R T I E
/N AT AN 22.4 AR (H RBUINE) - & AeEP R - ffa s EE 4 s 5.56 (i
firf © ELIAAE RS s 5 ElE’&ﬁﬁvﬁﬂiéﬁ/Eﬂﬁiabﬁﬁ’:\)?%%#ﬁﬁﬁ%Z%Eiﬁ%ﬁ il
DUHERIEE /KIS Z BCAEE -

T AR EUAME S TR A FUE SRS & - RIS TBE R e B BUET
& 0 EBUEE ATRAGRE AIS 5 @J@E\ﬂ@ﬁtﬁumﬁ‘iﬂf’ﬁé@ltb% F BT UE S MU E
PRRZAEREE - FUEBENETHR © WINHM - 5 - eSS L ERE
B IR AIS SR SHTERGRIZ 228 © DU R S AN AT T2 171 -

ST

(a) B
L EHEERES/AT - 2012 - 2011 LS - Sk -
2. PRI BT - 2003 35 EACHETE » BT GO KSR L - S -

3. EFHER - 2011 > BEBEINTRS BN R E n U 2 Bins > &g B2 S IR
FEHAT] > B=FHE =] 3751 H -

4. EHERRTAE] > 2012 SHEERRONTITRUE » SE o

5 EbEEE AT > (2014, 2014/02/19) > S HEA S AT T R s s e L
http://www.khb.gov.tw/index_m.aspx?Link=AutoHtmI/26/292/2-6-6.htm

6. LRIk - 2004 > X0 TAZ(FERGAR) - KEDEEREEHNRA - K -
7. BEHSESY 0 1981 > U EACHE T ER(H SChR) » T SCE -

8. MM~ RimhF - 2012 - EEPEEEISALAHARIERE 2 b5 - BEBEL S BRI
FEAT] - SB=FEEIU] - 17-38 H -

(b) FhX
1. Bell, P. (1996). "What's in a name? Comment on VTS." Seaways(March): 9.

2. Cockcroft, A. N. and Lameijer, J. N. F. (2003). A Guide to the Collision Avoidance Rules.
Oxford, Butterworth-Heinemann.

3. Doyle, S. and O'Higgins, K. (2010). "Future visual aids to navigation: Part 1."
Seaways(June): 7-10.

13
A www safetysea.org

Taiwan Association of Maritime Safety & Security



L
/=

NEE S r St il

H T (February 2014) ISSN 2077-8759

10.

11.

12.

Goodwin, E. M. (1975). "A Statistical Study of Ship Domain." The Journal of
Navigation 28(no 3): 328-344.

Highways Agency (2006). Controlled Motorways, M25: Safe Roads, Reliable journeys,
Informed travellers. London, Department for Transport, UK: 12,

IMO. (2002, 03/03/2005). "Vessel Traffic Services, Navigation, Maritime Safety.”
Retrieved 3rd March, 2003, from
http://www.imo.org/OurWork/Safety/Navigation/Pages/\Vessel TrafficServices.aspx.

IMO (2003). International Conference on Revision of the International Regulations for
Preventing Collisions at Sea, 1972. London, IMO.

Jensen, J. K. (2009). Experience with AIS AtoN (Aids to Navigation): Is there a future
for electronic AtoN within e-Navigation? Kobenhavn, Department Innovation &
Analysis, Danish Maritime Safety Administration: 19.

Marine traffic.com. (2014, 2014/02/19). "AIS Marine Traffic."  Retrieved 2014/01/01,
2014, from http://www.marinetraffic.com/tw/ais/home.

Maritime and Port Authority of Singapore. (2014, 2014/02/19). "Maps of the
STRAITREP operational areas." Retrieved 2014/02/01, 2014, from
http://www.mpa.gov.sg/sites/port_and_shipping/port/vessel_traffic_information_system(
vtis)/straitrep/operational_areas.page.

Szalai, R. and Orosz, G. (2013). "Decomposing the dynamics of heterogeneous delayed
networks with applications to connected vehicle systems." Physical Review E 88(4).

Zikmund, W. G., Babin, B. J., et al. (2010). Business Research Methods (8th edition).
Canada, South-Western, Cengage Learning.

14

2FAMSS

Taiwan Association of Maritime Safety & Security



