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1.18 50 Circular Error Probable (CEP)

N 63.2 Distance Root Mean Square (DRMS)
2.45 95.0 95% confidence level

23 98.2 2DRMS

22 FRAT BMEN 2 @ T Fo ) Sueh R

b 4 &% 2B 2 G(SOLAS)® V F & g jf st 7
iﬁiﬁiﬁﬁ%?%‘ﬂii%ﬂﬁm%ﬂm AR o g 8 ¥

g FUGERE AT B R(IMO) (R 0 FERRZ kAL i 4 Bl
i E P \ﬁ'—‘i?&lT T oM AR R kR

ey g ¥ AR 5 % ®_SOLAS = Xengp i & f o

IMO # %27 2% 23 @7 Fo il a £d fikid
i£3% % e 3 m e IMO # H13R7 i &0 IMO Rl ik}
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H 3% A.953(23) World-Wide Radio Navigation System (WWRNS)
AR BTE (TR R[16] 0 A E_F EEE LR ~ 2 5 WWRNS &

2 Al A L L b
2
B kL2 — o

WWRNS & fe#55 % sodm il ;R AL S endpda e prig * o

ReiEE ~ BITE T ¥ L }%—‘Efbf” ;

% B
(2) i B MR G B ~ RITB T B AR

B fE ok TE LI B<I0m (95%)n T k4 > fis
E A s & ZE <100m (95%) 12 % K - Sk4niT p e 1Y

9_- & ¥u(Global Maritime Distress and Safety System,
11.3 Ké;f I‘_' B 4”‘:‘1[‘ o

o ASLT R R R A & LR g w 1 & (signal
availability) & %] & f i£ 7] 99.8%%2 99.5% ; % sLi& i¥(available)
PF oo H PR G f}i(continuity) £35S BT 2= AL ] VAT + 4l
99. 97%=2 99. 85%; 4 3tE A ¥ (B (b4 s & A )& P BTIE (T
SN0 F N EE R K e

d 2IG E S EE R P A WWRNS 3 o) pEp i 4% 0
99.97%:h& F > @ ¥ 3 | pEeE R ARl AN T g R e
FFERGL IS AN S FEF 3 99.97%(4p % 3 3 ] P i
B 99.64%) 0 HE R 22010 £ 7 ¢ 1 IMO FniTE DA
% ¢ (NAV56)il i o
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HAIET RS BISNEY FniEE RRA R F AT
GNSS #-d IMO %425 337 = WWRNS g & 22 o

57 GNSS engpr E L # & 2% * »mg £ IMO *t 2001
£ 3Ti T BT A K GNSS s Fro i &2 7 Feanidiik A915(22)
“Revised Maritime policy and Requirements for a Future Global
Navigation Satellite System (GNSS)”[17] ° p* 3% 4 9] j]&"-‘ -]
LR St S A

(1) - #&dni7
WAL LA S BITE T R Z Uk Nk EaEpE s K
TG EmA F:E 10mp - FAEE 25m & R 10 5 p

NEFR o BHFHEFEFLERREZTEII Imp > ELEE 2.5m
T 10 3 B4R o

(2) g i e ¥

Bayv¥g g e s B EE lmE 10m kT 2 4p AT
B B 2.5m & 25m> 10 F5 o 01 EER o s (track control)
22 #5 3 Jp (automatic docking) 4 %% & 10m 2 0.1m =k T % i~
G¥ERRE > BN E25mE 025m > 10 fp 3 0 EER o

3) 2 Fm

ﬁﬁ“**ﬁﬂ‘Wﬁﬂ%ﬂ%&\ﬁﬁwwwuiﬁgm%a1mn
(4) % & fees
R 10m kS R AR B B 25m e 10 4R 5 1B -

(5) AERE

ZE12merk T = %A > 0.lm L2 B > ENE
2.5-5m» 10 fy P 4 4 &R o
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(6) % *iplE

& 10m vk T g = BmE o 10m L2 Bk > B4 E 25m >
10 F ph 3 41 B4R o

(7) %142

BRAHERIAZF R 00m AR T LR 0 0.0m £ 8 A
B BAE025m 10 f5p 4 ESR o g MEBFHHF G R Im
R T B o B E 2.5mo 10 fypo ) ESR o

(8) #ufhp L
AR Imevk TR BaR o L E25mo 10 f5p L B o
(9) B #HITE

BT VIS & Imavk T 2 =BrmA » B8 E25m - 10 5 p

DESR o AR/ P EAE Im ok T r‘@v"ﬁ-ﬁﬁz » Im &2
Frehk > FAE25m> 10 Fjp & HEFH © h 2R F & 0.1m
kT g R A 0. lm e BamA > ELE 025m’17f/11\’;}
AR o 2t R RO B HERA -

(10)75 g4 47

AL AR R R 10m FRE R BITE T E X LR R
BI Imp o

(1) o 45 3

KT R E AR Im P B 2.5me 10 fy 5 T E AR
(12)i4 %
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2.3 >3k WiiFE 4 5(GNSS)

2.3.1 GPS & GLONASS

p i (¢ g0 & GNSS @ >3k 2 % %(Global positioning
System, GPS)¥? GLONASS % 4 %] d % g5 K= ¥ - GPS B *x % #
e i i JR7H(GPS-SPS)¥r GLONASS #r/5i IMO NAV 4
% ¢ ikgp A 953(23)m*ﬁ$° FEimfs 0 3 1996 4’1‘7%‘» IMO =3 & % >
Z B ¢ (MSC):n#® o » = 2 WWRNS ¢/ = (components) ©

“fs IMO » 72 & 3377 GPS & GLONASS Fc 48 et ae 153
(Performance Standard) > ™ % Z 4~ ;¥ GPS (DGPS) & A & ;¢
GLONASS(DGLONASS) 4z e 8 et av 2 - M%B T + Hivt | ¢
(International Electrotechnical Commission, IEC)# i 45 &
BRI ST TR PRI R SR A o Apda* s B SOLAS AR
foehf o AR & TEC fe B R ge ok

g5 2000 i3 2 > g 2003 & A=3f * <5 GLONASS &<
th v # % MSC.113(73) » GLONASS # * & e ch ¥ R &
HDOP=4/PDOP=6 525 ¥ i 45m (95%) » %@ & Jf & & &40 mde
DGLONASS Fadermk »s i@ # w2 £ 5] 10m(95%) P o

et 2000 £ dEiz ez > p 2003 & A2 * a7 GPS s b
sb%ﬂ§ MSC. 112(73) » GPS 45 T et i Fe & & HDOP=4/PDOP=6
A5 8 R i 100m (95%) 0 fe & S B B 4T T DGPS Tk ek
%k 2B Fr A E D 10m(95%) R -

1352 BRI 2 ehda i 2008 £ % 4 5% TGPS & T R
i1 s % (GPS SPS PS), [18] > @W.%F}i'?é}_»ﬁzli::<
Im (95%) KT HEA > fed & enzb iz Ja<17m (95%) Kk T4 o
A5 % GPS H4 C/A code BIjEFF-Z > & &y GPS ik 2 # z?}_;jé
98%14 + ¥ 18 PDOP=6, fr £ crzk i+ 88%11 + ¥ 1 PDOP<6 > iz &

@ P el E o
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GPS #_1995 # ¢ & » 2# s FITIFE > 2 5 ¢ 3 L iFh 428
BRFPE S ZFRDCPS LATE P Fod2 I REATDE G 2k
Rk ~ TATH 4 BESUEL 2P 5 3 BARF s L w[E

L2C, L5 & L1IC# 5. > ¥ — @A & * ciM-code - L2C 3@ ¥ 1 > ¥
F1 2014 #5515 en> 5 Fivd FEEF 2016 £ 218 o BELR
E 2009 & 47 EFRFAHEL R ET ASEGPSEF e 24
Sl E T eni 57t 1 80% o 8 GPSIRARE + £ < B -

232 2 ELFEE L SLendpi kit

GNSS g 3 47 58 & ?fmf‘ 738 GNSS cha =g 2 b
T & o d % = 1 E Pl (Integrity Monitor) o 4538 % stix H i@ s B
AFE AN FE BRI el A & 5 Ground Based Augmentation
System (GBAS)#7 Satellite Based Augmentation Systems (SBAS)

V

éw—-

BARRE A * 2 3% ehd_ [ALA Radiobeacon DGNSS » i&&_
FREARSE T EE [ALA & ITU 23 % B0 F npRas - & *
283.5-320kHz I MF #gFL o 2 GBAS PRA% P oo d 35 5 /- A RFH &%
B> 2008 & Rl 3% WK A e ERE L ATE Y s JALA gt
DGNSS PR A% enis F 8 B > 4™ {8 el £ ¥ § 3 & 7 5 ¥ GNSS
VR B AT PRIE o

B 2004 & AIS = 5 SOLAS 4y da5 4% KK H (5 > = 5 37 %
Rl ir AR RER LB uﬁ"’% AIS PSR A
DGNSS % 4 1% & LG4 4% AIS 3K & ehiv 4 > R AIS 30 4
17 #3¢ @ﬁ%l o BEFR & FRA A ¥ 2L AIS R PFI LG 42 JE_AILS
F 23| DOGNSS & 2 H s 4y P 3K i cng > 2 L JRIR T 5 F )Y
Favdaen AIS 4y =42 L v o

7 SBAS = & - Wide Area Augmentation System (WAAS)E_#
B 27 232 GPS 2 WAL ch— B2 B* @Kk E o $ige
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BRI ESABETBOINP RS -WAAS 217 42 38 B 6 %
Frh 3 BA AR B 2 BRI FEAREE 2 B
Frxk o WAAS “f R R T SRR 8 SRR A A
- GPS i gE30 5L - B¢+ 9 European Geostationary Navigation Overlay
System (EGNOS) i & » H_ 42 7 4nz m % B > 3% % L4 5%
INMARSAT ® ¥ f#m & #%& & L1 #f FX ¢ SBAS PR 4+ o B & e
Multi-Satellite Augmentation System (MSAS)~ &_zg iz WAAS 4+
EGNOS ¢ SBAS FR7% o MSAS ¢ &4~ & (Ta 4 I > BiES B
#H ik BB LA Mg h Ik BiEh: L LR EIR
3% o

2.3.3 et & 3 GALILEO

GALILEO %u TR A hAr g Lk B d 30 5
3B FEA g b F 7 a0 i (Medium Earth Orbit, MEO) % 22
N g ePEAL & 567 o 23 ORFE IFenfEh Ar [ AR F T hE
P MFERRRIRR Y I 0T g I 6 MiFE > B D LR Y
%1+ PDOP =3.5 -

|

GALILEO f#Fkh £ % 5 10 B 2 g2 2 1 B F$c(Search
and Rescue, SAR) ’fii ¥4 4>t L-Band - SAR 3U5LR #5730 ?f‘ LR
A+Hp ¥ (1544-1545MHz) » E#0n 5LR dp e b & T F 4k IR
#%* (Radio-Navigation Satellite Service, RNSS) =g & p 3% & -
1164-12151MHz (E5a-E5b), 1260-1300MHz (E6), 1559—1591MHZ
(E2,LLED) & 3 43,3 B HEHu gl o & BATFF 5 = fAMEL
B 2 G ( ?Pb*éﬁ spilot 3UEL) 7 A FAL R * v m#&’lzm
SEEHEA 0 ¥ - BRI G OESARTREAL o B 2-1 254 25
#] = i (Galileo Open Serv1ce Signal In Space Interface Control
Document) 7 GALILEO #f & 3.3 -
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Lower L-Band Upper L-Band
ARNS | ARNS
RNSS RNSS
1 ]
ESa E5b E6 iEIETEN s
h ! !
L5 L2 L1
" MHz
- i a —t—
6 A o # ‘o
A N A [~ w
™ A . . ’ . D O
@ © N QA \e] A O N N @ A9 o N
NI O ) K o o RO R o
Galileo Navigation Bands GPS Navigation Bands
 E— |

W 2-1 GALILEO s#g & 4.3
GALILEO A v B>k * 'f;l" PR IR AT
(1) B <R #%(Open Service,0S)

e o %;Jéw’r%mmz PPRFET 4 A 1(L1) 0 2(L1 £2
E5a> & % L1 ¥ E5b)» & 3 B4 (L1~E5a# E5b) @& * o

(2) * é % 2> PRFx(Safety of Life Service,SoL)

&Ly S BB bh’ﬁug ﬁiﬂ_—m% e A 3 e i o Sol 2 % = &F
'I“JL (Integrlty)ﬁ’ ¥ 2> B 7 (Authentication) st # > & 3 7 JRIRNIE

o SoL PR7+¥ 14 e 1(L1 & E5b)#t 2 (L1 * ESbAE & + @& * o
L1 Ej ESb4EF #04 § P & R BT anE T L o SoL 7
* % 3 BAE S ESafer > v ESa#f 5 7 7 Integrity 342 o

(3) 7 % FRFx(Commercial Service, CS)

BRI A B A A T EJUE S Bdod § A B i
1B F AL (0.5kbps) ~ BIFES TPFE B BRI FHE DL FRH o
CS erfk £ H A OS> £ e v & B & BE6 4 ¥ chde 2205 > oL PRI

s Fr R E-IRST Im o

(4) = % ¢ #1PR7%(Public Regulated Service, PRS)
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?%?fﬁ(){‘ﬁl&f"ﬂ N i?ﬂ N é%ﬁ*.@;&%m[@?’r s 1 & Eﬂﬁ E’éu’é:g‘:
B Mg ds o PRS M4k A iE Y 4o Remi g d & F M F 47 o PRS
B BEAE APRAE o @ % A W 3t L1 27 E6 4E A PR o

(5) ¥4 & # PRF+(Search and Rescue Support Service, SAR)

u’é,Eajé%ﬁﬁﬂjﬁ»_ﬁv @yf T w Haapkn 4 (Return Link
Message) | %% ik Lo %ﬁ L 284 COSPAS-SARSAT % 35t o

GALILEO ¥ % B erpRiz® 22 55 B Ap M cn g1 B 3k PH;*(OS)
g1 4 % 2PRIH(SoL) o & 54 4 GALILEO 4+ IMO ¥ 33 »
WWRNS 3R 1> o

GALTLEO A FF 438 € > it % & 2005 4 %elf 1% § ¥ 4o
INO # %37 i e eniba R » B4 % & d22 8K = i id
HIE © b o1 GALILEO B *pRi45 i ~ Mb= o GALILEO 4 & %
DIRGRE S~ & {5 ¥ F DGPS/DGLONASS 45 6 453
DGALILEOQ #2 fc 6 238 o

GALILEO 4; % 2 fc 53 # #}2it $ 3 Resolution MSC.233(82)
@ 20061&%6‘@ V2009 E 1V 1P LA ESEE o 1
LY T P

(1)t # ) ¥ AJE GALILEO sha_i=#1id B % 3P st © Hapie
BRFEILIRF TR Wi RHOTREINA 2 TRE G
B BT )z L1 2 ESb & L1 & BSa#f & » 1% g4
BALIRHALLE -

Q)11 ~ A 21 A 2 A SR H N B B 2 = F 2 0 GALILEO #
* GALILEO Terrestrial Frame System (GTRF) sk & 28 #& » pt 2L & pgo
GPS #1% v WGS84 z_ ¥ g_};iﬁ‘ﬁ'”fﬁ £ 7 3] S5cm o

Q) & 2 BE R pr(UTC)chps /F



(4~ Fe B3 Bl 11 2R B LT R UTC > $3 dw (COG) »
$Hi SUE (SOG) & B4R b H 8 3 A oy Nen R Rl SR A
WGS84 & R fh & v 14 & m R (IEC 61162)

S)z_i=HErr it i * HAF BT R & 15m(95%)-k T ¥ 35m(95%)
LB AP ;T BRI R & 10m(95%) kT ¥ 10m(95%)
R A

(6) TS5 R 247 BB E 20 & 30 0.001 » > pFRF enE e B R
UTC e50ns p o

mﬁﬁi%%éiﬂﬁaﬁéﬂﬁ@ﬁﬁﬂmﬁﬁ’Aﬁ
GALILEO {55 11 ch¥4p Boit 5 460H 28 4 500 UREZR « 2 4
& S R IEC 61162 -

(8)% Jf e T ik ¥ ITU-R Recommendation M.823 14 2 RTCM
10402 2« 10403 & &4 » ch i o GALILEO(dGalileo) ¥ P Lo T )I*u
H_F 4212 3] dGalileo 5L 2 B F i v H Ay i de e dg o o

(9) ExFHEE ~ wREL 2 REHT > 6 0 GALILEO 44
¥ i it 47 9 GALILEO 5% it 4.3 % Resolution A.953(23)
A915(22)%t4k 2 3 A IR Bk - buimeane 28 Fo LM
GALILEO £#Jz# % SR Jf - B Ep NHpls e > @ % Hjgisp R
= &1 5 P (Receiver Autonomous Integrity Monitoring, RAIM) » %
A3 =% SHp & A2 GALILEO @k cnF it 5 Iarim i 1
PR (FHE AR 05 F R )k =¥ 2 o« B GALILEO SoL 2
i A enfi ol B % AT Rl BT B 2 s A GALILEO % &
M d B RAIM e 4 28 » 4R T 2 3% L4210 25m B EA
WIS BN FEF L BN I0F N F N ER o F E iR SR
f&iE 99.999%(14 3 o] FF3R) > 77 T integrity 9k & E <10-5/3h o

GALILEO B 3xpRjixeng @ 284 & 4741 < 2 (Open Service
Signal in Space Interface Control Document, OS SIS ICD ) **+ 2010 #
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20 4R - R FE 2014 & iF = 4 403F (T4 4 (Initial
Operational Capability, I0C) » 2 # it i& i (Full Operational
Capability, FOC)+ & & % 3] 2018 & o

& T % SuEr GNSS ey 32

F
b3
&

24 ¥ & &

MEEFEE RS AR o F LR RAT HE
" FK iR B A R 3% BRI 540 OMEGA % %t¥2 DECCA

gl w1997 #E ¥ 2000 & A=A B oo B ow ivE i P g
LORAN-C » 11 2 BB E | 5t LORAN 7 CHAYKA & st o

L7 g0 04— B fRGE  eh 3B LORAN # DECCA %
IMO '3t § @B L4 ¢ STWHRKS "2 6 28T %%"
o sTe g ek STHEY MBS F LW s
g3+ 2009 & 7 * HNAVSS gikdwmts » AT * T2 6 g@

T_i* % %i(Terrestrial position fixing systems) | °

22 B FAE LORAN-C 4% BRI S £ - 1 &8
thE 2 EEE GNSS il > 12 £ E@E T B o5 m AT Han
GORREAS B A o BT GPS 953 iR 4 0 B P chE 2001 £ %

#2335 Volpe B FE 95 4 59 o i 3R 419] -

GNSS ef 3 £ 35 82§ _F] 5 (#Fh LT ii&ﬁ’z%}wf@‘ﬁ% e
SHF B FEXPAERL AL DTFE THLA R
23 éﬁ‘}é; SR OVITR B &#Bﬁﬁﬁﬁxm@’ﬁﬂ‘ﬂ%ﬁ MR S
IPRIFAGTGE

s ¥ "€ ¥ GALILEO % #7¢7 GNSS 4c » > 58 ax § X33 enier
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=< (% 2%)[20]0 2009 & 12 * B~ % 5 TTALA 23k & 5
T Wt 4] | [21]° IALA P s 2h 4 1 7 24 GNSS
BAEa 4 30 M Dl PRk SR kR R B ehiepd
[EE 2 S S R L dﬁ = o AE R H s gk 0 &35 VIS
%’K{GNSS g & 548 5 eLoran ¥k kG suend g o g H AP
£33 BL 9 “%“%F]ﬁﬂmﬁlj o JALA ®#k 417 - BT /2 : R-mode
(Ranging BIFEH-Y) » A Rk # 9 ¥ DGNSS(MF) % /&« AIS(VHF)
g Buias GNSS ey 4% o

JIALA 82 T >3 smg Eowtd) | v ii)ﬁ’v:}%"a”ﬁ Loran/Chayka
K | RAaFHiFivsd ¥ A s eloran - eLoran # IR F X
b gE X B dod 2-2[21] -

# 2-2 eloran & 3R3 i Senhl 4L B [21]

Fek I3 Loran-C/Chayka eLoran

B ERERE e B £ & ) 4a s UTC

By @ ﬁi*] # & Burofix Loran #cds 48 1¢

bR E B B A EEEe o RIEES 2 30F % X

R £ 400m <100m ¥ * X
2 3 8-20m

# ¥ Fr e enhanced-LORAN (eLORAN) & ¢ JEF — & g
MR R 4 L 4F 0 4 2 E R o & R General Lighthouse
Authority (GLA) % ** 2006 #% # % %" The Case for eLoran”
g £ % 0 #52 eloran P17 e “EF RN E AT E bt
> eloran RA] ki 3w REFT4LE 2 & cLoran-Chp £ K >
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e g H Loran-C #4f 5 #F priddg o st B e in s It
eLoran s 45 o

2.5 "{fi’_%-@ﬁ-ﬁiffrﬂ.@. & L ] gg‘,z} )i
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Bl 2-2 R} 2BV chlin i s 1[21]
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“the Secretary-General to improve the existing Geographic /nformation

System for the deposit by States of charts and geographical coordinates
concerning maritime zones, including lines of delimitation, submitted in
compliance with the Convention, and to give due publicity thereto, in particular
by implementing, in cooperation with relevant international organizations, such
as the International Hydrographic Organization, the technical standards for the
collection, storage and dissemination of the information deposited, in order to
ensure compatibility among the Geographic Information System, electronic
nautical charts and other systems developed by these organizations”
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FE | X(2°-1) 1/10000 » 91°% 77 &2 &

Class A AIS eh# fi3F 2 B IR 5T —g’”f’ Bug LR E R o 7L
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Feiem e (06 BiE &2~ A T3l \;\@1»4’ SEEAN o S R
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(2) % dif 0B F ARG Rl & R AR @ N TR

(3) W B 45 dg g v g

RS S
(4) & r 2503

Hodhali g
B 5-2 -

M

U dg SR T 4

Channel Width Reguirements

Reference Vessel

Course Keeping

= 2 +
S
# BE

Probability

+ s ene > B (histogram)
#(offset)n #

BagdapmR 2 RN ER (FRFR) s
%+ Fujii % 4 o957 [33] IWRAP edf it 3 & 4o

Good to Moderate Weather

Potential
Error: | u] - .
Collisions without
Yessel Beam: | 27 Intervention: I
Drift Angles: | o )
Havigation Accuracy: | 0 Potential Proability of |
Under Keel Clearance: | 0 Cg:::’;?g:j;;:’gg?:
Squat: | 0 10,000: |

Other Vessel
Course Heeping

Moderate to Poor Weather

Potential
Error: | o - .
VesselBeam: | 0 co“'s'l?::r:":'g?o“;_ —
Drift Angles: | o "
Havigation Accuracy: | o Potential Proability of I—
Under Keel Clearance: o Collision Per 10,000:
Squat: | ] Oust of B“““‘:’; ::; I—

Common to Both Vessels

Total Probability
Potential Proability of

Safety Margin: | o Collision Per 10,000:
Out of Bounds Per
Bank Clearance: | ) O 0.000: |

Calculated Channel

Width: | -
Channel Ratio: | 0
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Tapafg®y) o

PE AR EEZ SR KLY - BFEM B9F % (causation
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BARTE % i3

5.4.1 FH kiR~ BiEH1 B
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HAThe HUALIEN
BRTPERER 20000517 11:00:00

R W e 00185 R
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® 5-3 iﬁ,ﬁAB%Pm%ﬁﬂmifﬂhim

H.“ﬁ HasRaE. o

FiT HF* Java 427V 5 > AJAX(Asynchronous JavaScript and
XML), Java, JSP(Java Server Pages) Web Service & $w > 12 MySQL
FEMEFIE kA R aH e DA T AT A2 PR
m&ﬁ@ﬁ@aﬁ&%‘@@@k%i%;%%%@ﬁf%d~&ﬁ
B S A AT A dadsiE PR enER) o

08 Esr LA b s i He A A S ERPIEF RN
£ LR BIRE ARTA AR EEL ST o

5.42 A%

A AR T R M2 BRI AT S BIRRP A A SRR  E o
#&>v JSP & Java servlet #iteeWeb i * FRi% 2~ % H4c @] 5-4
# ¢ Browser &% F F|%F % » Web Container ## * Apache Tomcat
s pt R Web RIR B & BIRE > Tomcat p 3 — 1 Jasper i
®¥ 1 # JSP (Java Server Page) %hi¥= ¥ /&0 Java Servlet >
11 JavaBean i% i JDBC 3 B~ MySQL F A% & ph a3 o
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Web Container

A 4

Browser JSP

A

—_————————_—]—-—-—

W 54 2RI RRBT RIFR A%

2 HTTP 3 4 » v b A258 ¢ hd & 3§ 2075 Sdcd 2 (

JSP 4v servlet 2 B i@¢f > & % T ) &1 Lagn] o 75 Slicd @
PEoo A RATR o FletARAE S value bean v 1T 1 B[P
PIFE % utility beanc& & JSP s f3 * p {73k 3+ bean’ 713% bean
R E- w B JSP T i iEE A E R K 5B 5 B bean
Bt sl et 2 2 & getter {r setter methods @ @ 3t
#% access methods ( P ) B RE 3 RFRY 3
Buedd SR 0 F R e3P 2w e L publice R T
& 4oT

JavaBean ¥ ¥ e Java #g %] v ¥ UK T RAEY 0 2 &2 e
2
4

<

public clazz ParameterB ean

il

L8
private String muml;
private String mum?;

public void zefluml(String numl ){
this.muml = munl;
pLonl = Double.parseDouble(numl );

public void sefNum2 (String num2 ){
this.num?2 = nmum?2;
pLatl = Double parseDouble(numz2);
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& JSPA G @ * PFen B E hoT ol

<Jsp useBean 1d="checker" class="parameter.com.ParameterBean" scope="request"/>
<spsetProperty name="checker" property="numl" value="<%= number 1 %>" />
<Jsp setProperty name="checker" property="num2" value="<%= number 2 %>"

H v

<jsp:useBean> %ﬁ‘%—éﬁﬁ%{a‘ﬂ P& @#* - bean # ¥ > 1d & % 3%
fr 2 LA class 4pP 0 & i@ * P A4F %[0 bean v scope R & 4+
g ik dp oo

<jsp:setProperty> 4 * %3k % bean 1+ E - property a
P &R ERB S value )*I%—Et’\ﬁitlﬁ » B w3 enE s HIML # H &
reEnF A - 2 A F R o AP nunl ~nun2 A LR 0 & B3R
&gk €9 Web container H a2

<jsp:getProperty> #&#& ¥ * kB 1® bean FHEE o

5.4.3 R PRI Y (F

g 23k F e+ ¢ (World Wide Web Consortium, W3C) ez
:WebService €&+ U A BPBHEW R FHAFRET FITI
g‘ﬂg,ﬁ Boo AFE TR PIEZE AIS Y THESZTETHE > &
R EZ BRI ApAEER PR AT RR Y 2R Y RIR

B FpZREREEET Web service o

Web Service £ A& ei& 173 ;N §_ ! pPRIF*3% x—*—éﬁ 4% UDDI zzp &
BRELE AR GPRIE EP A4 — BRI (WSDL) » K14 & &
PRAxEhiE * H ¥ 158 A3 UDDI Avig § R pRGS - EH 2 977 & IR
73215 > UDDI if € H#gy it ot PRA%OWSDL < 4% - 6 & T»JF," P Bofs B R
%7 ik et > WSDL = 2 fepRirdt - ECA RS P R KNl R
WAz * SOAP et AN kEFF f’m/* 2o

UDDI &_ Universal Description, Discovery and Integration
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iR 0 A XML HEFS&FTHRE > VR F T A RS
PR TR 0 R PRFA R T\'F,‘ WILGPRFR > & AR IBEJRIEAN BT G Ao
P g et 3 @ & & o WSDL #_Web Service Description Language
g R 0 AL r 4y i web PRI A XML ¥ % 54 4 o SOAP ] &_Simple
Object Access Protocol #ig® - £ RIRGE2 B 24 g fp it T
s AR o

*3tF e FiF— webservice » # B PRIFE e A5 AIS s PR
EPFH P W T ] AIS 473 ety Apdagis] 0 A Y 4y

A g ATdp ds Bk o U web service # H b RIRE b oendp Pl

|

RAERY b ErRIGEE > L4 L B> HoH Y FRE
PRAE -
5585 & &

5.5.1 R imA A Wt A &
=4
9

FOTEARE T8 2 M A 7 S RAR RN L A TR AR 4o B 55 o

.—) WHZ8E0E

[

Java Class

EHTNE []

JavaBean

BEzH

@o— FHRTG [

Wl 5-5 R Tl B LT Mo 02 BN A NNE

g

PR A s 2 Java >~ JSP ~ AJAX - HTML E Hasig g8 - o &
F 4k (50-F o cop ¥ 45 ) - Passage Line(# 44 8) 5 %A ~ » 3
Bin #c# % % #ci% 8 JavaBeans B Flis =8> 3 & AIS 4y 3R 2 ¥ IR 22
fpid ehB GIRUH B AR RSB PR 0 w5l s SQL A3
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FERERFHEEERNE AT Bpl TR L B ol d
g AR Jfr Passage Line % * Bhefnt B 0 = 975 St i R BLE
s oLy XMLHttpRequest v @R B A client B R
gwf—r’;.a FRZE LA AT o

SRR FTE IR I TR TR AN IS PRI
fé—'wJé%wwﬁf%ﬁ P IR LA - LB RIRES o A et
3R - 5 E A F* JAVA e linesIntersect = 2 #|#7H &2
passlme{@p#ﬁ P EFFRRABFEHARI B FE R B ey

H

> O s p 2o 55 o1
R BEE ANE R R AT

PROCEDURE intersect_two_lines(x1,y1,x2,y2,x3,y3,x4,y4)
-- Compute whether two line segments defined by (xi,y1) --> (x2,y2)
-- and (x3,y3) --> (x4,y4) cross and if so where.

BEGIN

cross = TRUE; -- Boolean to say whether the lines cross..

dx21 = x2 - xi;

dy21 = y2 - yi;

dxd3 = x4 - 13; (x3.%3)

dy43 = y4 - y3;

dx31 = x3 - x1;

dy3i = y3 - yi; (x2. %)

detern = dx43+dy21 - dy43=dx21;

(x1. %)

detinv = 1.0/ determ
lambda12 = (dx43*dy31 — dy43*dx31)*detinv

(x4, y1)

= x1 + dx21*lambdal?2 ; yi = yl + dy21*lambdal?
(X1, yl)IF2 R 82 SR -

FOURBT B R e g SR R A
e lambda12 sroRk s e fEsg c RR R LB BT RAE RS
L P R wiliwsg o Bl R BenA s 0 00 lambdl2 B 5

P2 R BLA passage line F Arib et Gl 5 b o BArk TahE A = 30
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% 7L £ bin Rl B2 IRTRS R BRI B gt
30 e et B 3 N B L -7 4% passage line g dgik B e &
XY AR RN AR BEFRMGEREREDK A E 447
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% LB atanOF =7 @35 Jehdk & W5 0 Bin a0 adue
Phuw B E RS AR e FIRBL L Er AL 0 R

s ’ ’ :‘- —_ ~
SR & T 0E o
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B3 M GRPF 0 & passline R ehEEt o0 FOF Ay BT I
dEed
HBED AL > TR Rk UEpH- L kR -

—

PUOR BLTR AR AT AL Lﬁvﬁ;ﬁg}zﬁg@] o ¥ E B sl J;w; EUREEET
zzi«“ﬂ% ATIS Rfesf 4 cndpdafdsp 4% o " AR L & U % - A% A A dadp
SRR A% a?i\ ﬂ*«’ﬁ"’%""‘fa% /F%‘«k3 5 i E
2 H 4wafrﬁf3‘w%4“ﬂ;é—’ & - B mAdpda i 0 B L3 PE

FAEPAM T E B e 3 KR F Bk E
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(1) B4 & % : 2 Google Map # 2 A B £ iB /i @ 33K passage
line B~ 1B H A shBE S R > A7 5%y B H AP U E B RA
SN ET AT

(2)91‘?"5"'* FFBK LR BN R TREA T EROET R o7
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ﬁ;tﬂ T BE T H R bin R (4 4718 7 3 bin #icd 3T) o %
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PILOT CARD

Ship's name REGINA MEARSK_(345! Date 1/02 _
Call sign Deadweight _ lonnes Year built
Draught ARF/L _122 m 40 ft 0 in Forward _11.5 m 37 ft _6_in Displacement _108,570 tonnes
Partial m ft in m ft in _ lonnes
SHIP PARTICULARS
Length Overall  318.2 m 1043 ft Anchorchain Port shackles  Starboard _ shackles
Breadth 4176 m 137 ft Stern shackles
Bulbous bow Yes[ No[] 1 shackle = m/ fathoms
. m m o
:= > >
i ft b
i ——— -V A st & T W
- i i draught
43m b
= 4573m
— - m
............. ©o1s0ft in
)‘* Paralle! W/L 4’[ l
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Ballast m
Type of Engine o _ Maximum Power KW HP
_ ) . Speed (knots)
Maneuvering engine order RPM/pitch Loaded Ballast
Sea Speed 94 25
Full ahead 85 17
Half ahead 50 13
| Slow ahead 35 9.1
| Dead slow ahead 25 6.5
Dead slow astern s 25 Time limit astern . min
l Slow astern 35 Full ahead to full astern ] s
_ Half astern 50 Max. no. of consec. starts
Minimum RPM knots
Full astern 60 Astern power % ahead
| _
STEERING PARTICULARS
Type of Rudder High Lift Maximum angle 35 °
Hard- over to hard- over 11.7s
Rudder angle for neutral effect 0 “
Thruster Bow KW _ 3000 HP Stemn KW HP J
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cE S A R

Singapore's government Agency for Science,

ATSTAR Technology and Research
AIS Automatic Identification System
AJAX Asynchronous JavaScript and XML
AL Alarm Limit
API Application Programming Interface
ARNS Aeronautical Radio Navigation Service
ARPA Automatic Radar Plotting Aid
BGAN Inmarsat Broadband Global Area Network service
C/A code GPS Coarse Acquisition Code
CCRS Consistent Common Reference System
a Russian terrestrial radio navigation system similar to
CHAYKA . ORANLC Jation sy
COG Course Over Ground

International satellite-based search and rescue (SAR)

COSPAS-SARSAT distress alert detection and information distribution

system
DBSCAN Depsity-Based _Spatial Clustering of Applications with
Noise, an algorithm
DDP LRIT Data Distribution Plan
DDP Data Distribution Plan
DECCA a hyperbolic radio navigation system using LF
DGalileo Differential Galileo
DGLONASS Differenial GLONASS
DGNSS Differential Global Navigation Satellite System
DGPS Differential Global Positioning System
DHCP Dynamic Host Configuration Protocol
DNS Domain Name System
United Nations Office of Legal Affairs/Division for
DOALOS Ocean Affairs and the Law gf the Sea
DOP Dilution of Precision
DSC Digital Selective Calling
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DTM Digital Terrain Model
Digital Video Broadcasting, internationally accepted
DVB . .
open standards for digital television
Digital Video Broadcasting - Return Channel via
DVB-RCS Satellite, a standard specification for interactive
satellite communication
ECDIS Electronic Chart Display and Information System
. an open source integrated development environment,
Eclipse
mostly for Java
ECS Electronic Chart System
EDGE Enhanced Data rates for GSM Evolution
EEZ Exclusive Economic Zone
Efficient, Safe and Sustainable Traffic at Sea, an EU
EfficenSEA project to develop and test tools to improve maritime
safety
Effective Operations in Ports, a project co-funded by
EFFORTS the European Commission within the Sixth
Framework Program
EGNOS European Geostationary Navigation Overlay System
eLORAN enhanced LORAN
. European Union Initiative to improve maritime
e-Maritime :
transport with ICT
EMSA European Maritime Safety Agency
L IMQ's strategy and implementation plan for electronic
e-Navigation .
and enhanced navigation
ENC Electronic Navigational Chart
EPFS Electronic Position Fixing System
ESRI Environmental Systems Research Institute, Inc.
ETA Estimated Time of Arrival
Eurofix a servi(_:e tha_t use I__ORAN-C to broascast DGNSS
corrections, integrity messages and others
FOC Full Operational Capability
GALILEO a global navigation satellite system being built by the

European Union
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Galileo CS

Galileo Commercial Service

Galileo OS Galileo Open Service

Galileo SoL Galileo Safty of Life Service

GAN Inmarsat Global Area Network service

GBAS Ground Based Augmentation System

GEO GEOsynchronous Satellite

GeoTIFF Geographic Tagged Image File Format

Geotools an open_ source Java library that provides tools for
geospatial data

GIS Geographic Information System

GLA UK General Lighthouse Authority

GLONASS Russian GLObal Navigation Satellite System

GMDSS Global Maritime Distress ans Safety System

GML Geographic Markup Language

GNSS Global Navigation Satellite System

GPRS General packet radio service

GPS Global Positioning System

GSM Global System for Mobile Communications

GTRF Galileo Terrestrial Frame System

HCS Heading Control System

HDOP Horizontal Dilution of Precision

HELCOM Helsinlfi Commis§io_n, Baltic Marine Environment
Protection Commission

HSC High Speed Craft as (_Jlefined in IMO International
Code of Safety for High-Speed Craft

HSDPA High Speed Downlink Packet Access

HSUPA High Speed Uplink Packet Access

HTTP Hypertext Transport Protocol

I2R Singapore Institute for Infocomm Research

IALA Inter_nati_onal Assc_)ciation of Marine_z Aids to
Navigation and Lighthouse Authorities

IBS Integrated Bridge System

ICD Interface Control Document
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ICT Information and Communication Technology

IDE International Data Exchange

IEC International Electrotechnical Commission

IENC Inland ENC, Electronic Navigational Chart for Inland
Waterway

IFSMA International Federation of Shipmasters' Associations

IHO International Hydrographic Organization

IM Integrity Monitoring

IMO International Maritime Organization

INMARSAT International Maritime/Mobile Satellite (Organization)

INS Integrated navigation System

I0C Initial Operational Capability

IP Internet Protocol

IRENav France Naval Academy Research Institute

ridium Iridium s_atel_lite constellation for voice and data
communication

Iridium NEXT Iridium’s next-generation satellite constellation

ISO International Organization for Standardization

ITS Intelligent Transportation System

ITU International Telecommunication Union

IWRAP IALA Waterway Risk Assessment Program

JavaBean a Java class, a reusable software component for Java
Joint Photographic Experts Group, a lossy

JPEG compression method for digital photography

JSP Java Server Page technology

JSP Java Server Pages technology

L1C GPS Civil L1 Signal

L2C GPS Civil L2 Signal

LEO Low Earth orbiting satellites

LORAN-C LQng RANge Navigation, a radio navigation system
using LF

LOS Line of Sight

LRIT Long-Range Identification and Tracking
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LTE

Long-Term Evolution

MarNIS Maritime Navigation Information Service

M-code GPS Military Code

MEO Medium Earth Orbit

MF Medium Frequency

MIO Marine Information Object/Overlay

M-ITS Maritime Intelligent Transportation System

MMR Mobile Multi-hop Relay

MMS Multimedia Messaging Service

MMSI Maritime Mobile Service Identity

MOS Maritime Operational Services

MPA Maritime Port Authority of Singapore

MPDS Inmarsat Mobile Packet Data Service

MSAS Multi-Satellite Augmentation System

MSC IMO Maritime Safety Committee

MSI Maritime Safety Information

MTNet Maritime Transport Network of Taiwan

MySQL an open source relational database management
system

NAT Network Address Translation

NAV IMO Sub-Committee on Safety of Navigation
Navigational Telex to broadcast Maritime Safet

NAVTEX Infor?nation in 518kHz ’

NDC National Data Center

NetCDF Network Common Data Form

NICT Japan Na’Fion_aI Institute of Information and
Communications Technology

NLOS Non-Line of Sight

NMEA National Marine Electronics Association

NOAA US National Oceanic and Atmospheric Administration

NSW National Single Window

NT Radar New Technology Radar

OMEGA a radio navigation system using VLF
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Open Graphics Library, an industry standard for high

OPENGL :
performance graphics
Iridium’s global voice and data service for the
OpenPort .
maritime market
OSGi Open Service Gateway Initiative
PCS Port Commercial Community Systems
PDA Personal Digital Assistant
PDOP Position Dilution of Precision
PNT Positioning, Navigation and Timing
PRS Public Regulated Service
PSW Port Single Window
RAIM Receiver Autonomous Integrity Monitoring
RDC Regional Data Center
R-mode Ranging Mode
RNSS Radio-Navigation Satellite Service
ROT Rate Of Turn
RTCM Radio Technical Commission for Maritime Services
S-100 IHO Universal Hydrographic Data Model
s-101 IHO'§ fjraf_t Next Generation ENC Product
Specification
S57 IHO Transfer Standard for Digital Hydrographic Data
SAR Search and Rescue
SBAS Satellite Based Augmentation Systems
SDME Speed and Distance Measuring Equipment
Servlet Java Server Applet, a protocol for a Java class to
respond to HTTP requests
SIS Signal in Space
S-Mode Standard-Mode
SMS Short Message Service
SMTP Simple Network Management Protocol
SN/Circ. Safety of Navigation Circular
SOG Speed Over Ground
SOLAS Safety Of Life At Sea International Convention
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SPS Standard Positioning Service
SRP Ship Reporting System
SSAS Ship Security Alert System
SSN SafeSeaNet, a European Platform for Maritime Data
Exchange between Member States
STMID Shore-based Monitoring and Information Database
IMO Subcommittee on Standards of Training and
STW :
Watchkeeping
TCS Track Control System
: any integrated use of telecommunications and
Telematics . .
informatics or ICT
Tomcat an open source software implementation of the Java
Servlet and JSP technologies
TRITON TRI-media Telematic Oceanographic Network
IHO Transfer Standard Maintenance and Application
TSMAD Development working group "
TTA Time to Alarm
UDDI Universal Description, Discovery, and Integration
UERE User Equivalent Range Error
UMTS Universal Mobile Telecommunications System
UTC Coordinated Universal Time
VDR Voyage Data Recorder
VHF Very High Frequency
VMS Vessel Monitoring System
VSAT Very Small Aperture Terminal
VTS Vessel Traffic Service
WAAS Wide Area Augmentation System
WBA Wireless Broadband Access
WCDMA Wideband Code Division Multiple Access
WGS84 World Geodetic System 1984
. a Wireless Broadband Internet Technology developed
WIBro
by Korea
WIMAX Worldwide Interoperability for Microwave Access
WisePort Wireless Mobile Wimax Access In Singapore's
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Seaport

WLAN Wireless Local Area Network

WNA Wireless Narrowband Access

WSDL Web Services Description Language
WWRNS World-Wide RadioNavigation System
XHTML eXtensible HyperText Markup Language
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