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Design and implementation of the passenger ship’ s MSP
system using VDES

Kim, Kil Yong

Department of Computer Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

ASM is one of the study to provide a variety of maritime safety
information as well as ship’ s position and navigational information that
are their own function since 2004. However, it was reported that the
increased use of ASM message on the existing AIS channel affects the part
of the existing AIS own function such as the transmission of the ship’ s
position and safe related information. Also seamless MSP service is difficult
on the low transmission rate of the existing AIS channel. This study aims
to reduce the marine officer’ s workload through automating captain’ s
mandatory reporting items using the one of the next maritime digital
communication technology. For this purpose, we designed and experimented
of the new ASM protocol through analyzing a domestic regulation about

passenger flight and ASM message.
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KEY WORDS: e-Navigation; AIS; ASM(Application Specific Message); VDES(VHF

Data Exchange System); Passenger ship.
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L1 @7974 = 284

NA WAStE YWkl ARt AAA, FAA, ¢FRow
o] 187} B 3ch(Lee, 2013; Shin 2014).

olg1gt Ao HALS Y FAMAITFAMO)Y] BT 2A

2 A3(NCSR) S} A Z A HI|(TALA)= AEke] otz as) o}l 3 o3
4o RS E 93l e-Navigation A= 31 Fo|tH(IMO, 2013a). =3,
Sl Ao g HRE AFste] HE M FYPFFe BAS F
JEE 3 Aul2x ZEZZQMSP) AHI2E A&H oz AHolsta 9
O H(IMO, 2014), A¥tat Adul, Addks} §74 kol MSP AW =9 Alg<&
A3 FAWo g Akt A -G (AIS)Y] 6WH 8H o] HAAE o
g3te] Qb F #A B} ARE F540 F de AHE T8 A

A WA (ASM)E Ao et thKim, 2012; IMO, 2010). 3}

A B oA GFol A3 {7k FAZA QD A2 B AR 7 Ao H

of AR o} o] & AFslE = WHo] asit
]_

AIS "IN A AHEFF F7tel wel 7]E AIS iﬂ%-zoﬂxi ASM< AL&-35hE
AL 71EY AR HE T2 HHAHAIA A R FFE =
Ao g Bid vt glon, M7 EAAFITU)H IALAA = T &
Aol AL ¢ ASM AHI 22 QI3 EARSFE 1#E3 ASM HE&



VHF F3t4 A9 @9shel Auzsts were] 24 A4 A0HIMO,
2013b; IMO, 2013c).

T3, 71E AISY] Be FAIEE(9.6kbps)E2 = Y& E MSP A H| 27} of

B2 ITU-RS VHF tg< ol &st= s tdAE FA84A daAE
AAsta MARFES FAPSFATHITU-R, 2009). A& e-Navigation
of t-g3taAt = HAAFTAATFHETR)ANA sl A2 VHF FA4%54
A 2" Alg ASM 73S 9% 71eNdS 21 93keE vk (Ahn, 2013).
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2 2 A E(MONALISA project, 2012)9] =2 w g Au] 2=} sfjARbd &1
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2 Aol A= e-Navigations Ast=d] a3 et sfief IT ARlx
£ HAE3T MSPE AlFS {3 Wtez ASMI VDESS #dH 7|&S
Abs B

2.1 MSP(Maritime Service Portfolio)

MSP+=  Adube] <bdgsiel SR A S HESH7] el A MA]T
(IMO)9] sl Al - FA T2 = A3 (NCSR) &t =4 &2 %A H 5] (IALA)
ANA A& A At e L FF M T Aulz= Aol
MSP+= AT sl oF HAE A Zles 83 At 540 AlFsthr]
A3 AEI2AE AHYstr] el Farstelof st F83%F FEo|tHIMO,
2014; IMO, 2010).
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MSP= 3% 213 Zo] dA HFHR VTS Avj2, A5AHE AHl2x, 3
AP #E AR AR, =4 F ol I ¥, 713 R AE A
H 2380 ofye} 94 o5 A AHlx, slE Al Al WE) #d A
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9 W AR AoHe} QA %3 FAER Aesls P D AR
g8t = el 8 Axol Ha Utk
T2 16709 AHls 55 FolM & =FoH t-F+= MSP 59 MSP
8, MSP 14, 371¢] 8 Anjzo tis] F ¢ AAs] 23T
Table 2.1 Summary of MSP services
T Au] 2= & 4
MSP1 | VTS Information Service HAEAHQ VIS An]2
MSP2 | Navigational Assistance Service HI G &oll Ao A AH| 2~
MSP3 | Traffic Organization Service AU FAHRE AP
MSP4 | Local Port Service jgﬁﬁﬂ] ;%ﬁc’ﬂr ERA A
MSP5 Maritime ~ Safety  Information SAFHA T AE A H] A
Service
MSP6 | Pilotage Service R U =5 I |
MSP7 | Tugs Service o d & Awvjx
MSP8 | Vessel Shore Reporting AR B AFEI AU X
MSP9 | Telemedical Assistance Service 47 o8 AU An
MSP10 | Maritime Assistance Service Sk ARAL A AE] 2
MSP11 | Nautical Chart Service = 744 Aul 2
MSP12 | Nautical Publications Service e #H AR AF An|x
MSP13 | Ice Navigation Service Wal #d AR AF Al
Msp14 | Meteorological Information | sy 714 g AF Al
Real time hydrographic and
MSP15 | environmental information | AAIZF 3|4 HE AF A#
Service
MSP16 | Search and Rescue (SAR) Service | =4 B F1b AH] =
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2.2 ASM(Application Specific Message)
(1) AIS /M8

ASME HE3t7] 98l AHEEE AISE HAYE VHF 74 EdllxEL
A 22Hl O 2 A 9.61<bps9l AsES 7HAH, F el 2287, 88)= AH 3
o7 o]g3le] B 4500702 HRE FHadT FA7e FAlV|E F
A = H, ﬁﬂ#%xl, Falviold, AW, FAR F& FFAITH(Park,
2010; ITU-R, 2014).

AIS WAIR] ®FE& ITU-R. M. 1371-5(ITU-R, 2014)0] =E 2.2%} 7o]
1~27H7HA] FAFEZFOE Aojwo] AMEEHI Uk Aube] AAZE AR
IE 98 AIS 1HMFH 34, 18¥ HWAIAE AMEstH, Ak o] &
=3, AF, 271 T Aol AH AR 9 g #AA FRE FH3H] 9
3l AIS 5W, 24¥ WIAIAE AMERITE b HAEH IE G
A4S 98] AIS 12H 3 14 WA X2 AL, 7 vlol s = ¥x] A
B} 43 Myt 9x @ AHA AR HAELS 93] AIS WA A7} ZA X
FOo 2 FoEo] AgE Il QT

AIS 6¥ HAIA = MMSI F45 AH8stel 54 AISd F4lste oxl
217 WA Aol o] WAAe] it FHOE AIS 7H HAIAE AHESTH
T35, AIS 83 HAAE o]Z WE HAIAZ F=o o



Table 2.2 Summary of AIS messages

H A A

W HAIA] d =
1~3 Position report Class A Aduhg AH] X H I
4 Base station report 7| A= AE9R] W AEHA R
5 Static and voyage related data | v} xR 2 FgafjHdH B
6 Binary addressed message o] AA HAA
7 Binary acknowledgement FAIE 6% WA A thE H
8 Binary broadcast message o] & HWAIA
Standard SAR aircraft position - Al P
9 report TATE 7] AR AR
10 UTC/date inquiry HAANAANUTOSY} @5 2H
11 UTC/date response A UTCe E% 8%
Addressed safety related obA el = 2] A
12 . PAAE FAAA A A
13 Safety related acknowledgement | SFAFw FAXH WAIA SH
1 Safety related broadcast orHTE WE wA A
message
15 Interrogation EAFE wAA 3 2F
13t oF Ewg 3
16 Assignment mode command e 0“—;0] = ozlﬂiﬂsﬂ of
= = =2 O
17 DGNSS broadcast binary 2 A3 & B A A 2~ =(DGNSS)
message BAANE
Standard Class B equipment g uk Lal ol 5
18 position report Class B =8 2] #1223
19 Extended Class B equipment Class B A4hg Anle] &34
position report =l R= e
20 Data link management message Asgda HAe AR

(TeolA A%



Table 2.2 Summary of AIS messages (Cont.)

94 WA 3 ¥

21 Aids-to-navigation report FZ A9 1A W AEH B

22 Channel management Z1A = Ad B AR

23 Group assignment command I @9 B9 AR

24 Static data report A AR ®Ha

25 Single slot binary message e T71e Eﬂélﬂi iij? LA

w | T s s M | 711 8w o us

97 Position report fqr long-range 71 A= HH < _‘5',‘}9] ‘Class A
applications Aulo) ek X HA

(2) ASM W AR =

ASM2 o]H gt AIS W AIA] 6¥lF} 8 o] HWAIAE o] &3ste] G H
A #HHATd HRE FFAT F UAEF T Aotk ASM2 Al 1L
fr 718 Ak 9x] AR Qo Tkt sYMAFRE AFstr] A
AT F FUE, 2004dFEH #H FAHES ¥ T Fo|tH(Kim,
2013).

ASMoll ALg3HE= AIS WAIA 63 8o 2= F 2337 24004 B
ATt AIS WAIA] 82 AIS WAIA 6T HWFYPS o, FHA 1D} A
A ZdT 2 & ggeezE gl ks o)zl e mAIAE o]zl
A1 W AR BT 32bit B B SEUOHE 5T 4 Uth

WA A FA2E wAIA] IDE S8l 6 e 8WHY A A" WAA 7L

ASM HIAIZ| Y& A¥E3ta, o] doly Feo &8 AHEAE F3] ASM



HA Ao ] FES gk §& AEAHADE 10bite] A
(DAQ)SH Al 647he] 38 54 HAAE 7HAE ebite] 715 A EAHED
2 A9 =3, & AEAE T4 &8 AEAJADS A9 &
HZHRANZ FEEHH, AR FAZFE wAIRAE HYste A 7] ol A
FA RS 9 g Eiojof g}

DACE= ASM MM 2E AlFstes Aol tigh AEAE2A &4
SMID)E Ar&3th. DACYE 18] A& IFAEE WA Aol A Y
Hzol AHEWEE AEE 4 JdEd $Elvsts 408 ARSI Fle
ASM WA Ao tigh AEI=2A A 64719 ASM A HI2E AFE
AT ©] FI & dAgS 7k BH ol 93] FoHt.

Table 2.3 Structure of addressed binary message

she}u) ] HES N
H AR D 6 AlS WA Aol ¥t FEZ}, 628 13
¥l B 3 A 2} 9 AA 57 71(Repeater)ol o8 ALgE™ W)
o AAZE D @ BB E R G
WA A]ID 30 AR MMSI H &
= 2 0~3
214D 30 | salAke) MMSI W
0: AAEsHA &2+,
ARE T |0 AR
1 ARE
o 1 AHE 9 & 002 A3
38§ | DAC 10 | Ao gz AE==
2wz
o]zl _
(AD FI 6 7159 g AEI=
t o] E

ggdele | T | sg max

: ooy | AR oo met 152 e A




Table 2.4 Structure of broadcast binary message

sebu]E MEZS 4 o
WAX D 6 | AIS WA tF TEA, 82 14
HhE 37 A 2} 9 A Y ZA 71 (Repeater)ol] & AM&=v
e AAZ B W REEE Q] LR
WA 2D 30 | walx MMSI WE
ol 5 2 | Ae ot @ 0oz e
<8 | DAC 10 | NG tig A=
Az
SE -
@p | F | 6 | A%l m@ AEas
o] g _
ggdels | T | 88 mAA
7 A w9 dolel we 1-52Re X
1008 =A=

o]z dHlolE &= & 259 Zo] AIS 6 HIAIA L] AH$- 572 FAEES
AR-gste] Hf 936bitd] o] HOlHE 7T 4 Atk sHANE AIS F4l
HalE 1ty Hd 2 €55 WA FEE WAAE FA ok
(TTA, 2011).
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Table 2.5 Number of binary data bytes

= A o]Z toly Hio|ESF M ©]Z ©olE HIE
1 8 64
2 36 288
3 64 512
4 92 736
5 117 936




(3) ZAEZE ASM

TAEFOE Hold ASM HWAA Y AlF W& IMO 3 &4 (IMO,
2010)¢} ITU-R EZFEA(ITU-R, 2014)9 71&EH o] Jdom, & 263 29|
AA 2270 ] HAIAE B3l sAd AR, JPFEHA AR, 4F 59 AL
1A= s g e R, kel Huto] tig Ry Ev S5 A 2H
o] 37} AR, AduteA #ZFH 7Y AR, 9 AR dig By 9 A
I, g3E Adu ¥ AE Fd 23 AW AE, AP sEA g B,

AXE Ba 39 714 AR, g2 AR, g2 Ag 74 9 &3 2
o

Table 2.6 Summary of ASM recommended for international use

DAC | FI HAIA 4 9
00 Text telegram 6bit ASCII Hl»~E "y 13 6H|E o}27]
02 Interrogation on specific IFM EA [FM ZA}
03 Capability interrogation S5 A
04 Capability interrogation reply L5 A 58/
Application acknowledgement = | —_—
05 to an addressed binary Ta ez uﬂﬁﬁoﬂ R
001 message ° "
06~ AT Al 2" S8 9%
09 Reserved o oF
16 | Number of persons on board Y HAR
VTS-generated/synthetic 15 YELA
17 targets VISo|l Al AT 7HdEAl B H
18 Clearance time to enter port AT < Az

(TeolA A%



Table 2.6 Summary of ASM recommended for international use (Cont.)

DAC | FI HAA 4 9
19 Marine traffic signal Z1A =] AT 9 PR
20 Berthing data dube] Ak ®my 9 57}
91 Weather fc;tc))sne]:r\sfﬁitlijon report Aurel A BEE )4 An
22 Area notice-broadcast BHHR(OLE)
23 Area notice-addressed FAAHR(F2AA)
94 Extended ship static and S A HR 3

voyage-related data FafjAE FH

001 25 Dangerous cargo indication AdstE 2o
26 Environmental AME B3l =318 B8R
27 Route information-broadcast G2 R(LE)
28 Route information-addressed FEZR(FAAA)
29 Text description-broadcast g 2E AW
30 Text description-addressed g9 2E HAH(FAAA)
| Yo T e s
32 Tidal window ZTE QT 7HEA7] AR

@) A<9E ASM

En s

Netherlands, 2015).
B 2t &3 o=, dugde 34,

o2 AHolE ASM M A X
&S Eol7] 93l W= ASM WARAE AEET At
gt A= E 2739 o] Al

Augzo] it e Fzo

< 378 BYst Ald Folth

o] 2lof &=

Yepge duekds g
(e-Navigation
F} phal Al
o2 ASM



Table 2.7 Summary of ASM used for Danish Maritime Authority

DAC | FI HAA 4 9

1 Intended route Addke] o=
219 2 Route suggestion A3 E

3 Route suggestion reply HAF=E it SH

nheh zrel, ol dHolEel $§ AWAZ Tl R wAAI AmEFEo
Nt S5 WX Adstn S8uoE BB Dagstd S8 g
2 AT 5 k. B WAAY ol HolE abitz P 17
&2 B8 AAE AET 5 Aok




Table 2.8 Structure of route suggestion reply message

)2} g MES g
AIS WA A g FEA},
HAIA] D 6
602 T4
W} 37 A] 7} 9 AW Z A 7](Repeatenel] 23] Ag=w v
S AAZE E W R A Uk
kAl 2] D 30 | aralz] MMSI W3
ol 2 103
222D 30 | FAIAE] MMSI &
0: AREFA 2L,
AHEEH T 1
1 AR%
o 1 ALE QF & 002 A
sg | DAC 10 | Aol ik AESE, 2192 uF
A2 m 6 |71%9 W@ dEzm=s, 302 13
H A A]
°l 10 |8 MWAR
2 “g4Z2 D
e AZ 0 | suw AngE D
og | AR
[e]
! | o] E HAugzd o3 I
E
1 0: =%
R 6
1. A4
2: 41YE FAL oy FH=xu
Al 114 | 1719 €59 A3
299 o] FHY UsHe dste A yad EA uEd
of Ao 4w Hdute] g7 9 g AW Fr, £ =3 o Al
Zy, AR 714AR, A2 F9 AR, $A4Y AR 5E nEsr] s
DACE 20002 A olate] AL&33 UThLee, 2013).




Table 2.9 Summary of ASM used for inland waterway

DAC | FI WA A] d =
10 | mland ship static and voyage W Aduke] FA g9l 3hs)
related data ad AR
21 ETA at lock/bridge/terminal g 2@ FE =2 gAHAZL
22 RTA at lock/bridge/terminal g 2 8 =3 QYA
200 o3 EMMA warning AR A AR
24 Water levels AR 9 AR
40 Signal status A5 e
55 Number of person on board W Adu sA4d 5
IMO?| s FAALEE=Z(MEH) AMAIA A= 19 213 o] 2t
7l o] FoAH HAXH Folg T FHHE =7, TF T §5
25, 71, B T JIAAERE 71 R oSS AE(F 319) WAIRAE

N
(aw)
—_
N
rL
)
N
>
g

:~ wnm rgn,

Smawn E 103°4429.29" / N 1909'36.43
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FHUgE FEIEA Y HEHIEI, AAE, AT Ao, dLAAE
o F DACE 44002 AHostal FIE 515H 54 7R A A A&
5] A r4—(M1mstry of Land, Transport and Maritime Affairs, 2012).

Table 2.10 Summary of ASM used for Korea

DAC | FI HAA] a4 =
51 status transmission G ZEA A3
52 System Reset FEEA AANF
0 53 Interval Change G2 REA AEF7] Ao
54 Device On/Off FEEA YA o

ASM WA A= FHa 71RE H2FYo|(MKD)RH o] & o F-AHEe]
ofjE R AIS ¥ o]9o] Mrol ASMS HESHU ASM ARE ¥
7] Y Ee 92y 2o Heg ZAuyl et =3, ASMS Hul 5
X< AEste 1,008bit ojWe] WAIXE FAAD = JAT, A" F

£ &1 ASM AE F719 A WAA F= Ao doh ot
A ASM WAIAE F7PEE ZQ wEo Aot AHEE & JYANL H
Fag HAARJA Y te edAS AET & Flste] Aol gtk
(IMO, 2010).



2.3 VDES(VHF Data Exchange System)

Z3} ol A AE(VDES)S HT IMO A e-NaVigation g2 3
FEAIHA 2R(GMDSS) e dAtista g7 #Hst =ds F3 F<
sfdell Aol VHF HAE FAIAI2~"loltk, VDESE 7]&9] AISE#YE ofY
gt tx"g VHFO a93t= VDESF AIS $&84H 2%l ASM % 94
VDEZHA] Z3Het= AR Md ez AEHT ATH(Kim, 2014).

S X9 A T2 GF Ak Ve Fug BES
ATE 38t Y= ITU-R WP5B A= VHF tlgolA 9= 25kHz
l VHF A& o 4/H7FA /oA 307.2kbps ASEHEE %%L HAdg
VHF F4%52 Al2"1E 43 A4 M1842-15 AAste MAZAE
218 Foll JTHIMO, 2013b).

A AIS7F = A8l ol oFAA tido] HEA AISY AE AHE
Fol wid ZUsi o) AIS H-3817F 50% ©]do] Hw HFs EAZ Al
EtA 7Aool AAZ] wiEd ITU-RF IALAS AISe] ASM o] H
223l Future AISECE 9% VHF 2027, 2028 3= A5
o2 AIS ¥3tE 7HAA7]+= VDES =4S A4 ZAAsAh 20133 5
¥ ITU-R WP5B 3|ojo] BiuE AlS Bl m2d #HAIZRg v= &
B 64% o), =3 dEL 40% S 233t JtHIMO, 2013¢).
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l
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W2 288, 43.2, 768 kbps BALEE AT
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Table 3.1 Captain’s mandatory reporting items
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Fig. 3.1 An example of safety inspection report before departure
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Table 3.2 ASM for captain’s mandatory reporting items
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Table 4.2 The function of passenger ship’s MSP system
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Fig. 4.5 Route planning state diagram
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Table 4.3 Route Ul design
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Table 4.5 Structure of designed ASM
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Table 4.6 Application data structure of departure report

ﬂT ~
{
= | _ =
=0 11_.0 ~ ﬂ ﬂ &
b o ~ A b
- . | ° | 5 | B
Q N
W — W m °© | 1] I ) N,
> X | Wl m T | & | o | ®
oo || = P el e
o R ~ ) ) ~
X e N L X = L | -~ ~ S v | a7
N R (XWX X X N
o <! < N, ~o —_ o o = )
P AT B Y .QI < T X w N [aN . . M\l
,|vAr, S = ﬁE orl N [y [y ,ﬂl ﬂl,._ Qﬂ
S ES B o el W [ o e
0 2 \ ol J — L._n N ~5 M ~q m m p
Nr N | X s | e < W | T T | AP
= RPRIT (TR NN || T
LT B s | | | e | W
A= o LIS | o1 & | o o | »m
EL © ™ ™ = — N N X N N — —
=
X | ® F
X | X | = |z | ™ N ﬂ]ﬁ W o
iy )l < = - = N i° A <
B A I B O TS I I B
ar K o | B I K| | || N 5w|F|F
< |® | - | X |= M | ®°
Z_.O K ~X ‘_ﬂ\ﬂ
T || FE

)

Aol x| Ak

o
=

(o



Table 4.6 Application data structure of departure report (Cont.)

vl g mES X
Ay Hg oY 13 | AgjsAdU(9), 1-8,1901
A YA SR 13 | AUSAAALASAAD), 1-8,1907
A %24 o) (e ) 13 | AASA A, 1-8,190%
A %2 o) A (23) 13 | AAleA o219, 1-8,1907
A7) %) A (o] 13 | AA%A A2($ob, 1-8,190
A 13 A1, 1~8,1904
Q) A 24 7 13| QA AlSAIAE, 1-8,1904
2R 23} of B 1 | 2x9 29 42, 1 29
x5 T 13 2 &F S5, 18,190 M/T
dhkslE & 13 dukstE F&, 1~8,190 M/T
25 4 13 2=k <= 1~8,190TH
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sg 23 o 1 | 8E 23 4% 1 23
ARstE LA 2 |0 % & gle kg 2 E 31000 E
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EEERE £ 7 | 9¥sE 27 IMDG TE AE
952 9% 120 | 9R8E 94, Ao 204
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Table 4.7 Structure of safety inspection results

XA 7
3}4d v

s} &} g
ZRSRVE E-REE

i

ot
oF

27

il

5}

)
e

0
1m0

0: =g, 1. &
16~70, of <F

95
70

3-8

2204 27w
o of

A

1




@ FE2AR WAA A

Al

At FEAZR AR AAE & 71E FE G H(FL 27, 28¥) MW AA|
2 FusPct 71E ASM Z2EFS 959 AE AREZY A" WA
A ARE A 16T AFE & AAT, A ASM ZE2EEZS 9A
ARG ofygl 2 M F3ke] VEEES &, - kd &3 A A
HE XS MIA ARE o5 WAAE ol &35t Ho 40744 dAF
g JEE AAGAY. F 4804 AA FEAHK WAR o ZREF
AA &S HolH, 3 4994 HIH AR G Z2EZS B

Table 4.8 Application data structure of route information
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Table 4.9 Structure of way point

o] g mES 4 o
A= 28 21%=, 1/10,000 min
A= 27 4%, 1/10,000 min
NesE 10 WY 7o) 7124 %, 110 knot
FEZ(H) 8 g2 #= Z 10/l m, HAd) 2550 m
FEZ($) 8 F2 9= Z 10/l m, Ho) 2,550 m
3 81
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Table 4.10 Application data structure of Korean text description

w2} g HES H o
ASM 218 =} 6 ASM 218z} a+AF 1
= A ==} 2=
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ol
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AA g5 wAA S 3 0 170 AR
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Table 4.12 Structure of typhoon point

gh2te| E HES a4 7
UTC A1ZHE) 4 1-12¢
UTC AIZH) 5 1-31¢
UTC AIZHAD 5 0 - 23A]
UTC AJZHE) 6 0 - 59%&
A= 28 7%, 1/10,000 min
A= 27 9%, 1/10,000 min
BlF s gk 5 3299 (11.26% +24)
Al F% 9 Hd <%, km/h
% WA 11 74387, km
&5 17 11 70% &7, km
<4 718k, hPa
=4 St ] 0: 800 hPa o]a}
1~401: 800~1200 hPa
402: 1201 hPa ©]%
<4 9 < km/h
A 129
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Table 4.13 Application data structure of POI
)2 HlE 4
ASM 2" 7} 6 ASM 287}, 34 3
g AA expe |3 | RN TESL VM &% el
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UTC A1ZH<) 5 1-31¢
UTC A ZHAD 5 0 - 23]
UTC AZHE) 6 0 - 59+
A A 2L 18 AEAZE (B), Ho) 182.04<
APTY #AA 828 gl 1271 (69bit)
ZA 896




Table 4.14 Type of POI
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Table 4.15 Departure report class description
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class reversing

«struct»
TCargolnfo
+ cLimited :Byte
+ dcAmount :Word
+ dcPosition :Byte ([0..19])
+ dcType :Byte
+ dcUnit :Byte
+ taCar :Word
+ taCargo :Word
+ tnCar :Word
+ tnContainer :Word
+Cargolnfo
agtruct»
TinspectCheckList
+ CargolnRoom :Byte wstruct»
+ CargoOnDeck :Byte «struct» TonboardPeoplelnfo
+ CargoState :Byte TDepReport
: g::gn;z*j;zo::cﬁeﬁyte +inspectResult : ::_csﬁ;ggi:DWORD o : xfi:"”\;v;m“‘a‘ﬂe
R : eoplelnfo :
* EmﬂCog?IIIOﬂB.Byte + Cargolnfo :TCargolnfo : m¥g :w:z
© EnginestaeFiyE + dPortCode :DWORD T
& FlreFacHlt_y .Blyte + ETA -TUte s s ‘Word
: :uech]:(adln_g 'Wée + ingpectResult TinspectChecklist e Children Ward
Hoﬁze iﬁ?mg B i + Peoplelnfo :TOnboardPeoplelnfo S e 'Wdrd
#+ RUluondl GopEs e + Sender :Byte g
+ Instrument :Byte + nTemp :Word
+ LifeAppliance :Byte +stReport
+ Passengerlist :byte
+ WeatherCondition :Bytg
«struct»
TAsmDepReport
+ AsmHeader :TAsmBinHeader
+ LinkgeText :PAnsiChar
+ stReport :TDepReport
Fig. 4.8 Departure report class diagram
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Fig. 4.10 Departure report screenshot - shore side



Ol
ook
2

3 4113 % 4163 Zo] FAAY KB 7|5E fl&l = HIAA
HE AAst= TWP FY 2, 3829 HIHS AgstsE TWPs F8 2,
&2 5225 FE 3= TRoute FH2E AA 3T , AR ol w}

EaN T3 A &2 A, 74, AAE A3 TRouteCrtls 7

©
42 TRouteModify, TRoutelnsert Z1EE 25 A SIA .

of

l‘H

s

O9 4125 FYAYS Busly] Y Mol AFIRE YAsE =
kil

A golo] e Bl AAe]l AwdE Y Jlee A9st
TRouteManager S 25 53 29 A HeiS WA oju) A
22 53

o] Aatefxzol] WHAH AR k25 FYHSH TWPs 27
At W\HA BAERE AAEIH AA
TRouteManger =& T3l =& F7lstal F=29 FEHE HA T



Tintefaced Chject TinterfacedObject|
™wp TRoutePath
FID :gtring - FList TLig
FMame :dring - FPathlD :dring
FLon :Double - FRoutelD :gring
Flat -Double - ThterfacedObject] - FTag :Integer
FXTDS Double SHlciacdEiEs ThterfacedObject| TRoutePaths
FXTDF :Double WPs TRoute = Sell[l(stnng_]
FTag :nteger i - FList TList - GetiD() :string
< ey : - FList -Tligt - Findex :Integer - SefTag{integer}
SetiD{gting) Find Ints
etiD(gring - Findex :Integer |- GeiTag() :Integer
GetiD{) -sring a0 | |+ Create() + Create() + Create(siing)
SetName(string) 52 Bectroy) + Destoy() + Destroy() + Destroy()
GetMame() :gring SR \.:p + Draw(TMap, HDC) + Add(IRoutePath) + DrawTMap, HDC)
SetLon(Double) (A + AddPath{lRoutePath) + Hashext() :Boolean o
+ Hashext[) :Boolean il
Getlon{) :Double D :IWP + GetPathg) IRoutePaths + GetMext() :IRoutePath + Lagi() WP
Setl at{Double) e} + Clear)
GetlLat() :Double + Deletelast)
zei‘_l;gg:{?ngle&l + GetCount() :Integer
&l ‘Double +  AddWP(IWP)
SetXTDP({Double) + GetWPg) [IWPs
GetXTDP{) :Double
SetTag(Integer)
GetTag() :Integer
iHtsCiy TRouteInsertCtrl
- FMouseDown _-TF'D\HI FDownPoint :TPoint
i FMW*M‘W_E “TPoint FMovePaint TPoint
5 mf’"se#'a SR - FRoutePath :IRoutePath
S an - FDown :Boolean
# FManager -IRouteManager
: + RenderTObject, HDC)
# GetMap() “TMap F<}—— + Rendering(T Object, HDC)
# SetMap(TMap) + MouseDown(T Object, TMouseButton, TShiftState, Integer, Integer)
+ Create(IRouteManager) + MouseMove(T Object, TShiftState, Integer, Integer)
= ':i'fdﬂvr:}r%_ et + MouseUp(TObject, TMouseButton, TShiftState, Integer, Integer)
+ nde: ject, + Clea
+ Rendering(T Object, HDC) * Dunené;
+ MouseDown(T Object, TMouseButton, TShiftState, Integer, Integer) + CancelAll()
+ MouseMove(T Object, TShiftState, Integer, Integer) + Cancellast)
+ MouseUp(TObject, TMouseButton, TShiftState, Integer, Integer)
+FCumentCtr -F\I'IEHCI!;{
TRouteModifyCirl
+ MouseDown(T Object, TMoussButton, TShiftState, Integer, integer)
+ MouseMove(T Object, TShiftState, Integer, Integer)
+ MouseUp(TObject, TMouseButton, TShiftState, Integer, Integer)
-FModifyCtr I
TState
TinterfacedObject
TEyeRoute
RouteManager ¥
T - FMap TMap
2 Vi -T:.n - FManager :TRouteManager
- ap :TMap
-  FCumentCtd TRouteCtd - GetMap() -TMap
- FinserCtd -TRoutelnsertCirl - SetMap(TMap)
3 - FModifyCii - TRouteModifyCtd GetState() TRouteState
wenumerati__. - FState :TRouteState SetState(TRouteState)
TRoute State - FDown :Boolean Create()
Destroy()
rshione FState |- SetMap(TMap) Renden(TObject, HDC)
g - GetMap() -TMap SManagar Render(TObject, HOC, TM
reModify - SetState(TRouteState) Reﬁd::,-(: rﬁgb'm HOC il
it GetState() ‘TRouteStats SR
B & Renderning(TObject, HDC, TMap)
g:ﬁ‘e(:] KeyDown(TObject, Word®, T ShiftState)

IR

Render(TObject, HDC)

Rendering(TObject, HDC)

MouseDown({TObject, TMouseButton, TShiftState, Integer, Integer)
MouseMove(T Object, TShiftState, Integer, Integer)
MouseUp(TObject, TMouseButton, TShiftState, Integer, Integer)
Donelnsering(}

CancslAll()

CancelLasgt()

AddRoute(IRoute)

T Ty

KeyPressgTObject, Char*)

Keylp(TObject, Word®, TShiftState)

ClickT Object)

DbIClick{T Object)

Mous=Down(TObject, TMouseButton, TShiftState, Integer, Integer)
MouseMove(TObject, TShiftState, Integer, Integer)
Mous=Up(TObject, TMouseButton, TShiftState, Integer, Integer)
Denelnserting()

CancelAll()

CancelLasi()

Fig. 4.11 Route planning class diagram



Table 4.16 Route planning class description
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Fig. 4.12 Route planning sequence diagram
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Fig. 5.1 Deployment diagram for demonstration
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Fig. 5.3 The VHEF distance range pre-test - shore side
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Fig. 5.4 System demonstration - ship side

Fig. 5.5 System demonstration - shore side
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