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Abstract:

Taiwan is located at the junction of Northeast Asia and Southeast Asia, connecting Japan and South Korea to the
north and Southeast Asian countries to the south. It is not only a hub for maritime transportation between Northeast Asia
and Southeast Asia but also an important base for shipping and economic trade. Although the Automatic Ship
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integration of domestic maritime cases. The ship simulation model, combined with the big data processing method of the
NOSQL and the ship domain mothed, can be applied to other routes or port, the results can be used for reference by

relevant units of port management and planning in navigation control and deployment.
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%3\ Lazaro & 4 (2019)mm S e E & ¢ ¥ fh VDES % 37 5 ¢ #
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z‘%i TR AR FRET PO BRTF I B
SER T WL G kb 4IE A REF 2 E 2 5 4 o Merrick 3 4 (2002)
"“a‘%ﬂ R -BRELREE O RETER SRR S
BRI Al TR R AR GRS N
SHCER o~ By e e d RS Sra e 0] > 3 %&-i] i B 52 PWS
CRCESSEUS A= pk Sl ST SRR SRS ) WU m# IR WL
WA BT VRS 7% B IAER Y 0 T M 68% i E g A AR
F o Merrick % 4 (2005; 2006)F 7 ® #% %2 = B 3 F B h "%iT% G ALA
R EFROA L FI RN A F RN RE T TR
TR FE L DT A0 B L TR B B DR AT A (S B A T
B2 VRN RATRGRTRY DA T HE G BEAE 'r'fc'ﬁ"
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%’:/:.J LSRR X EEN gzﬁ/?%i bt’ﬂfbf”%%/— 5 9}'&’ °

21 FFFFH 24 4 B(VDES)f 4

440 p #38w] k Su(Automatic Identification System , AIS)E - &
ot A e R R A fed 2 BFena T X 28 1 @Lgééﬁ-@m‘a}i%a;ﬁ@
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s ﬁzﬁgl« WA LRI P g 0 G A P Apda i % > 0 2000 £ 12
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% AIS m?HF*—e ik TPl AIS P a4 dpdadiiT en AR o
gt AR H R R PR REARRAR S DT Z RS FR
es g € (International Association of Marine Aids to Navigation and
Lighthouse Authorities, IALA)# 2§ AIS § 44238 50%pF » #-F] 1 4
RS BERAFL > kN FF I FT A L S (VHF Data
Exchange System, VDES)e#2 4 » @ {84 W% 7 15 5 P (International
Telecommunication Union, ITU) ~ B*% /% ¥ 25 (IMO)fr# @ 84 3x

* o

VDES £ - #6¢ 3 % il 53 ke 5 53 RGP AIS
b R ) A (Appllcatlon Specific Messages, ASM)fc4F 3 4 7
#1 % 4 (VHF Data Exchange, VDE)# B =+ k4t ¥ %3205 AIS ik
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VHF Data Exchange (VDE)

o 4

£ €5 .
satellite broadcast-to-ships

TR kR Lazaro £ 4 (2019)~
¥ 2.1-1 VDES i 3 4,

HE R E e E s ¢ (JALA)fotp b 8 a0y 4 > & 2015 &+ 5
#RT A~ ¢ (World Radio Communication Conference in 2015,
WRC15) } i€ i 7 VDES en@ &% » Higig o fedoB) 2.1-2 #77 >
it m VDERRA » 5T (4ot (71 M4AE Au\ﬁ.’ﬁ»”l 100 kHz #g 3% »
T 5 ASM eng & JefEk A e B B 25 KkHzZ #p g 0 B P Gk AF JR A E
A B DR BLTEFEREFE- BT a 1k o VDES 9
%@f’bﬁ}t&rﬁs‘] 2.1-3 #7757 > 2017~2018 & 1 £ 2= > + % VDE> i 7] AlS+

% VDE &4~ 4538 7 5y 4 »2019~2020 # 31 & 2 = » 5 VDE+ASM >
Z 3 VDES e 6 4 4p8 (7a 4 > 2021 # S Pl m VDE -~ Fh
VDE+ASM > i£ 3] VDES s> m & 74p # o
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4L &R ¢ IALA guideline G1117 (12/2017)

W 2.1-2 VDES #i & gefiin

AlS +VDE
Terrestrial Initial
Operational
Capability

VDES Terrestnal | VDES Full
Initial Operational | Operational
Capability Capability

VDE-TER VDE-TER

+ ASM VDE-
(incl. TER;
uplink) VDE-SAT
+ ASM

F# %R ¢ IALA guideline G1117 (12/2017)

W 2.1-3 VDES % E %



22 FR BT L, 4 (VDES)F B Ri%

R% % GEE (ITU)* 2019 # 2 2T~ ¢ (World Radio
Communication Conference in 2019, WRC19);&-z_7 VDES # % &% 7
AEIE A fe o @ R R € (IALA) S » R% % ¥ 2R (IMO)dx &1 @
# 0 @ VDES ¥ rdck 2000 # 12 * E*% 4 % 23 (IMO)= MSC73
g R B AIS 5 F1EF KR E - ko OB SR e VDES -

2.2.1 VDES #.§*
LR W FE VDES R ehd| 0 AT

1. R % et F 4 € (IALA) @ ¢ = = JALA guideline G1117 VHF DATA
EXCHANGE SYSTEM (VDES) OVERVIEW (Edition 2, 12/2017)4=

IALA guideline G1139 THE TECHNICAL SPECIFICATION OF
VDES (Edition 3, 6/2019) -

2.® % 7 B (ITU) : ¢ = = Recommendation ITU-R M.2092-0
Technical characteristics for a VHF data exchange system in the VHF
maritime mobile band (10/2015) » P % Recommendation ITU-R
M.2092-1 &+ & i3 :x? o

%% & éik:(||\/|O) MSC73 ¢ kil i = SOLAS i% 5@ 5g 4R 2
J;F’J;EI.Q f‘ AIS’ E] Tn o j’,—%"& l} T = 53,’*1%{4’ -QE]:’; ;‘t AIS VDES

4. F% T+ sk A ¢ (International Electrotechnical Commission,
IEC) : === AIS#4: > B % I A3t ASM - VDES ##: o

5. VDES = ! (VDES Alliance): #2020 & 9 * 29 p (7 IALA ¢ 27 >
2 ¢ 4 B Stefan Pielmeier IALAENAV % f ¢ WG3 ik & )&% =
VDES B » ¥ 3% d14cig VDES #h cuE B 224 4r) 2.2-1 757 »
AL AN A EESSORT 0 A 2021~2022 £ % 1 $piEh aid
Fo R ArET EDEREASBF D 2L 1R o
% 2023~2024 = £ 3 4e ASE1FELE SO (7o R FUE XY AL HRT 0 E
1@ 2R S 1 X 57 o & 2025~2026 & £ 3 4c 16 %F
Fh @7 BFLg i 2 23REI 15 » 48 - f 2027~2028 & £
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HAr A0 3 fFE i (7> R Y 27 EF| RS o

sternula

Ramping up... And calling for your involvement..

* |nitial focus on Arctic use cases
* but support of any non-realtime use case = L ) IG?atelli\e g:i;.E;:%ﬁ:thms
on a global scale!
:> l G1 Arctic: Hourly visit
. Ramg_up to meet market develo vaentv l +4 satellites  Global: 5-7 daily visits
* can be accelerated
£ G2 )
|:> / / 16 satellites Global: Every 15 minutes
* Get involved with your service?
* pilot proiects starting from 2021.. £
p pmmw NNNNNWS E> ll l E?u satellites Global: Realtime coverage

Contact: Lars Moltsen (lars@sternula.com)

TR &R ¢ IALA § $(2019)

W 22-1VDES fFk sruz § 3+ 3%

222 whiE g

/ﬁ_‘fr VDE p T Kﬁ; %\ I 2 ‘Z,
LR R E R AR &L
LTWE ReFED A BW P R F

% (European Space Agency, ESA)
FIT ~pE v L 4 £ <0
ThHEERT REAFEE -

G; C""‘

‘-M:s-

PR sz ¢ wh 2005787 B3G5 A8y Py org%k e
¥ VDES # % NORSAT-2 th& % > H 5 — 3 15kg( =
20cmx30cmx40cm) srgic E % 2 4o B8] 2.2-2 #7151 *NORSAT-2 f#F 4% ** 2017
BT Vs ROOAIS Bc B2 il 40 VDE gL 3 R S
600KkM(* F Fe 4 #Lig ) » P 3 204l A % 4% 2k 38 ey dg i BRET Bdi
2 PR T B 2.2-3 5 NORSAT-2 firh p % el 3k & d B P ¥ 5o
dydgfodyda P 5 38.4~115.2kbps - 4y dafoiEs B 5 2.1~140kbps o #% &
LG ¢ 2017 £ 7 7 3 i NORSAT-1 ik » 3%k 5§ 1 AIS
E X E o PR 2021 £ 4 7 3 54 NORSAT-3 firk » %k {47 -
BRI ESLT EERI R 0 B 5 AIS 20T By dadE Rl e 4 o
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W 2.2-2 NORSAT-2 ¥k

VHF Data Exchange System Elements SPACE

NORWAY
"‘Satellite

-~
~~~~~
-
-

Satellite
Earth Station

Basestation I

Ship N
FA R RS L g

W 2.2-3NORSAT-2 ki 32 B

R %2017 # 10 5 545 3EF %% AL Caton-ly 3% L d A
RS S *”“ﬂ#%‘i%&%ﬁﬁ% 3P AR
Ford 3 REI A ERARERRE L —%azo%i@ﬂ
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ACR) 2.3 977 0 d B P T Ar o VDES Tk & dndak 5 AIS 3R
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A 5B EEY R E o Pas S F B Sy Sy Sy Sy & R HE
4 3 ¥ (radiation stress tensor) > tofr ey & F o b B ? 0 mx ey 5 K
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T R 7 A ERACT S
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-\
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ER TR TR LR R PR R ER

4B 5.3-25 917 > d BlP a2 % 4 p B <R R oiE I 8.6m/sec »

e 5o dte o FIE mBE A a2 AR o
ABEHAFASEMTRE

MARINE OCCURRENCE PRELIMINARY REPORT

Version 1090325

# £ % 3 FILING INFORMATION

A2 AL A§ i Headline :
ISR P IRB OB R BR T R E KRB ERR

The Cruise ship World Dream suspected that fast speed in the port major marine occurrence preliminary

report.

4 # B Reporting organization ! B £i&# %4 3¥ & &£ 5§ € Taiwan Transportation Safety Board

4% 4 B State reporting : # # K B Taiwan, ROC T AR AR 4 8 8 Date entered : 2020/05/15

F% & 43k State file number ¢ TTSB -MPR-20-06-02 |4k 4-# Reporter's name : % 4 & Lee, Jee Kang
% 3% Telephone ! +886-2-7727-6243 % -F# 4 Email ¢ jack@ttsb.gov.tw

A& %5 [ Scope of Investigation ! Hrull investigation [ JLimited scope [ JData collection

$2%] CLASSIFICATION

F % ® Occurrenceclass : [ % 14 Class1 W% 2 4 Class 2 % 3 & Class 3

F# 4 Occurrence category :

M= Collision [J#4#% Grounding [J##k Contact [J4t47 A et Bl & 49 M ey sy Allision
[Tk % /4 4 Fire/explosion [J4s 8 4% 43 Hull failure [#% 3 2 M/ % %42 % Loss of control

(s #i6/22 4% 4338 Ship/equipment damage []%1% /48 {] Capsize/listing [ T#s A4 % #¢ Ship missing
[OA B 2t/ %%t Person dead/missing [ Ji#3%/#0:4 Flooding/foundering []# & Other

¥ WHEN

|i.%itbﬁ%ifsi Local time : 1205 hour, 4 Feb. 2020 # A A2 & ok i UTC time : 0405 hour, 4 Feb. 2020

% WHERE

FE s 4 B State of occurrence : % E B Taiwan, ROC

# 1 £4% /Name of Port : &4 Kaohsiung port

F#H %4 13 & Location of occurrence ¢ %4 # Kaohsiung port

& /& Latitude Deg/ Min/ Sec ¢ Jb 48 22 & 35.4 4 Latitude 22°35.4' N

4& /¢ Longitude Deg/ Min/ Sec © R 4& 120 & 17.6 4> Longitude 120°17.6' E

n 46 % A F¥ VESSEL INFORMATION

IMO # %% IMO number : 9733117 A4 B Flag state : ©,94- % Bahamas, BHS

# % Name of ship  # R % #asatn Gross tonnage: 150695

‘World Dream

= 5% Call sign ¢ C6BO4 4 %&Lengthoverall : 317.6 m

# 4 Year of build ¢ R E 104 £ 2015 [SaAs##% Class society : DNV GL

#5 %> 8) Ship’s company : it 7 X/ WoEHR A Propulsion type/type of fuel:
World Dream Limited % 5 5] % Diesel engine/ % 5 Diesel
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A5 24+ % Hull material @ 4944 Steel VDR/S-VDR information available : &/ 1% W Yes/[ No

#sAa#a% Type of ship:

[J## & #sGeneral cargo ship [J# & #sBulk carrier [ % A& #4container ship [ ;& #450il tanker

[J4t % & AsChemical tanker % #Passenger ship [ ;& 4t £ A8 A LNG/LPG [] 4k 4% Working craft
[Ji# A4 Fishing boat (] & #6.Other

MO # %% IMO number : 9740134 #53% B Flag state : # B A China, CHN
#5 % Name of ship ¢ X% # - Gross tonnage: 36415
Ocean Tianbo
=#4% Call sign : C6BO4 4~ Length overall : 199.9 M
# ¥ # Year ofbuild ¢ B E 107 4 2018 [seAs##E Class society ¢ DNV GL
i 8) Ship’s company * it 7 X /MR E Propulsion type/type of fuel:
SEA96 Leasing Co., Ltd. %3] % Diesel engine/ % i Diesel
#5 £ 4 % Hull material © 4844 Steel VDR/S-VDR information available : [ll%/]% Yes/[No

A FAE Type of ship:

[#& & #+General cargo ship 3% & #3Bulk carrier [[] % A& At container ship [ ;& #0il tanker

4t % & 43 Chemical tanker []% #3Passenger ship [i& 1t & #ALNG/LPG [] 4% 4 Working craft
[Jié A4 Fishing boat 13 4. Other

B ERE SEVERITY

#sA448 F Vessel damage ¢ Material damage to ship [4% ¢ % & Injury level | % None

AR Ship pollution (type & quantity) : £ None

Atk & Voyage data

G #E 48 Type of cargo ! R H N/A #5 B B35 Number of crew on ship’s certificate : N/A

% A $ Number of passengers onboard : 1871  [#% B A$k Number of crew on board : N/A

S ¥ 28 35 F 5 External environmental data

% Seastate : #g%  Slight B A1 Wind scale ¢ Fu @, Moderate breeze

& R /ok E/#8A /% B Natural light © & X Daylight |48 & & Visibility ¢ R #F Very Good

* 1% Type of weather ! f& X Overcast # 7k Ice ¢ #& None

#j it NARRATIVE

RE10942A 48 —#essisan RS S 122 Fasmln - iafi s
45 3R A0 P B0 AU AT SR B RR 0 BUB R 40 SRR MUK B T ROL, BB R R & A bk
AR -

At 1232, on February 4, 2020, the cruise ship World Dream suspected that fast speed in the port caused
mooring rope and portside gangway ladder damage to the bulk carrier Ocean Tianbo while berthed at wharf]

n0.49 in Kaohsiung port area.

#5324 ApERL2BELAE4-HA AL
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hud
i

* nAede® 6.1-3 o frd FALE(MSSQL) Y shE K 4-B] 6.1-4 0
2 thF A E MongoDB # » 4cf] 6.1-5¢ & AIS g FALEY o
FEF AL 61 2T R FFTEEMMSI S HEH by G
U TR o fr BT AL A B o - MMSI % 2 5 Collection ¥ ¢h
% 51 (Index) -

e
fn

T
_.\"
(21

{ﬁfgm@’ .

sn HBEE P B B BT ) e 5
Index & ] {MongoDB} { I +index 3R E }

\] MMSI List " GeoJSON -

W 6.1-3 FH AR jne

IO _Number Call Sign  ShipName MMST Navigational Statis ROT  SGG  Position_Accuracy  Longitnde Latitnde COG  True_Heading Time Stamp

1 416001295 13 1280 62 a 121.893821006067  24.3404816006607 2985 298 59
2 0 BR3804  KMSCNO.451 416005118 15 0.0 02 [} 120.282095 20.6004183333333 3322 1 1

3 0 BR3796 CHUNGCHENGNOS 416005098 15 1280 8 1 120.307253333333  22.5729716666667 3123 511 a

4 1234367 400000003 15 1280 1023 0 181 91 360 0 a

5 9342401 VRMI4  GAS EMERALD 477767400 O -2o0 133 1 120.0244 22,7958 334 335 50
6 9342401 VRMJ4  GAS EMERALD 477767400 O -200 133 1 120.0244 22.7958 334 33 59
7 9846536 VRSRS TS SHANGHAIL 477369700 O 0.0 05 1 121.900036666667  25.96846 563 54 58
8 0 BR3240  TIFM NO.12606 416003436 15 -lgn 23 1 120,320961066067  22.5508200006607 1103 311 59
9 YYYY 100600545 15 1280 1023 1 181 o1 360 511 51
10 9132647 3FAB3 UNTHARMONY 351865000 0O 0.0 77 1 120.263283333333  25.6022606666667 35 35 59

W 6.1-4 MS SQL AIS fr ¢ F# i

W 6.1-5 #& 45 {2 MongoDB AIS F# &
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_id MMSI Record_Time SOG COG Longitude Latitude

5f37681fe7bd0672cce9ef7Te 416001295 2020-03-02 07:47:35 6.3 297.7 121.884085 24.850222

5f37681fe7bd0672cceal071 416001295 2020-03-0207:48:05 6.4 2981 121.883170 24.850648
1% {_/% %—%g*—{' 5{37681fe7bd0672ccea1318 416001295 2020-03-0207:48:38 6.2 303.7 121.882223 24.851068
ﬂ]}{“‘%gﬁ%g% 5f37681fe7bd0672ccea1319 416001295 2020-03-0207:48:38 6.2 303.7 121.882223 24.851068
5f376820e7bd0672ccea3384 416001295 2020-03-0207:49:37 69 2959 121.880462 24.851855
5f376820e7bd0672ccea3386 416001295 2020-03-0207:49:37 6.9 2959 121.880462 24.851855
5f376820e7bd0672ccead4405 416001295 2020-03-02 07:50.07 6.4 297.9 121.879567 24.852270
5f376820e7bd0672ccead406 416001295 2020-03-02 07:50:07 6.4 297.9 121.879567 24.852270
5f376820e7bd0672ccea5486 416001295 2020-03-0207:50:37 6.6 300.1 121.878668 24.852713
5f376820e7bd0672cceab579 416001295 2020-03-0207:51:08 65 2947 121.877785 24.853115
5f376820e7bd0672cceab57b 416001295 2020-03-0207:51:08 65 2947 121.877785 24853115
5f376820e7bd0672ccea768c 416001295 2020-03-0207:51:39 6.4 3025 121.876877 24.853552

W 618 v @EEFEH

_id MMSI Record_Time SOG COG Longitude Latitude

5f376824e7bd0672ccee2513 416001295 2020-03-0208:20:59 00 909 121.835787 24.867308

5f376825e7bd0672ccee881c 416001295 2020-03-0208:24:02 0.0 909 121.835787 24.867308
5f376825e7bd0672cceeebab 416001295 2020-03-0208:27:01 00 909 121.835787 24.867308
5f376827e7bd0672ccf0653f 416001295 2020-03-0208:39:08 0.0 80.7 121.835858 24.867230
5f376828e7bd0672ccf1213b 416001295 2020-03-02 08:45:11 0.0 807 121.835858 24.867230
5f376829e7bd0672ccf1dfe1 416001295 2020-03-0208:51:14 00 80.7 121.835858 24.867230
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