Taiwan University activities
related to NIPWG work




NTOU (National Taiwan Ocean University)

e 7 colleges: 22 under., 27 master, 20 Ph.D. programs

— Maritime Science and Management

* Merchant Marine, Marine Engineering, Shipping and Transportation
Management... (Dept. of Navigation & Institute of Maritime Technology)

— Life Science

* Agquaculture, Marine Biotechnology...
— Ocean Science and Resource

* Fisheries Science, Geosciences, Marine Affairs and Resource Management...
— Engineering

* Harbor and River Engineering, Mechatronic, Materials, Systems Engineering
and Naval Architecture...

— Electrical Engineering and Computer Science
* EE, CS, Optoelectronics, Communications, Navigation & Control Engineering

— Humanities and Social Science
* Oceanic Culture, Education,....

— Ocean Law and Policy
e Ocean Law and Policy, Ocean Tourism Management,...
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ENC Center, NTOU

http://enc.ntou.edu.tw/ENCCenter/
ENC Center

National Taiwan Ocean Uniye

ENC Center
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Vessel Tracking

AlS Vessel Tr'aﬁ‘r’c Monitoring and Passage Line An

* To enhance navigation safety and efficiency, by promoting e-navigation,
advanced maritime management and intelligent marine transportation
system, with ENC as the basis.
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und- Projects/Activities

MOTC (Ministry of
Transportation & Comm.)
IHMT, Port Authorities
Maritime & Port Bureau

Fishery Administration
/Overseas Fishery
Development Council

Central Weather Bureau

MOEA(Economic Affairs)
Bureau of Energy/ITRI

MOI (Ministry of the
Interior)

Projects/Activities

ENC, beacon-DGPS and AIS pilot projects (1997-2000, 2002-2003)
ENC Services and Data Protection (2005-2008)

Maritime ITS, Green Routing & Smart Piloting (2009-2012, 2013-2016)
VTS, LRIT, Coastal AIS network, DGNSS, MEOSAR(Cospas-Sarsat)

Fishing Vessel Monitoring System (since 2000, software & ENCs
&boundaries, distant-water & coastal)

e-logbook/ catch reporting (Inmarsat-C, Argos, Iridium, FBB)
Applications of AIS in fisheries management (ship & shore)

AlS (ASM)-based marine meteorological information service and
weather observation reporting (since 2012, ship & shore two-way
fully automated system)

Offshore Wind Farm (OWF) related navigation safety & fishery issues
(since 2012, spatial planning, impact/risk assessment & management)

ENC related technology and management services
Taiwan ENC Center (https://ocean.moi.gov.tw/TENCC)



AlS

Service

weather Information

e 8 AIS shore stations (setup by NTOU for CWB)
— Quality controlled sensor data + forecast & warning

Regional wind
forecast (3 hr.)

Typhoon Info.

Tidal stations | Data Buoys
! > AlS Shore Stations




Start with International AIS ASM
FI_|MessageName |Datasource

31  Meteorological and Buoys(wind, wave and current..)
hydrographic data

26  Environmental Tidal(observation and prediction)
21  Weather observation Shipboard weather instrument
report from ship (automatic and manual entry)

Reports
(position & observations)

Vessels

AIS Shore Station
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Regio

* A 2-slot message with FI=34 & DAC=416

— Each message delivers 8 grid data of wind force vectors.

— Feature extraction and broadcast scheduling are designed
for ships to receive data of the whole area as soon as
possible, then incrementally increase the data density.

Flrst run of breadcast-

Feature extraction T
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* Designed according to CWB's warning sheet:
— current position, radius and wind force of the typhoon;

— forecast position, radius and wind force of the typhoon
in12h, 24h, 36h, and 48h.

* Atwo-slot regional ASM o L
— FI 22 "Area Notice” Y nitial Point (0

« dynamic geospatial info. Area Notice
| e Sub-Area: Point (0)
— FI 29 "Text Description Initial Point 0 & Radius

e the wind force values Sub-Area: Polyline (3)

— When received by the AlS-Weather APP
— link this pair to present typhoon warning



2015-08-07 12:24:00 (GMT+8

BIEFRI(UTC) : 078 12:00
\JZ5 : 44.0 (%) y
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L ARRE : 124.098317
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PERE(EF): 65 LM ()
SE(EE): 47 R (E): 196
R (hPa): 983.0 Rl (B):26.7
KB(EE): 203 BE (F)

KFEERE (GB): —
KL (m): — B

Gust: 65 Kt, Ave. Wind: 47 Kt, 196 °
Current: 1.7 Kt, 56 °
Wave: 9.3m, 270 °, Wave Period...

RIE(E) : 17 A (E):s6
EE(m): 93 EME (E):270
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Weather Observations from Ships

Participation: Round Island Tankers, Cross-Taiwan-Strait Passenger Ships
Research vessels, Offshore Wind Farm Service Vessels
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Weather info. Service & Shipboard Observation Reports
“AlS Weather Service” being extended with the coastal AlS network

of 14 Base Station & 19 ATONs (MPB) — starting with safety messages (texts)
& the collection of weather observation reports from ships

2018/8/23 Kaohsiung Port
Strong wind (tropical depression)
- 7 groundings
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NTOU MSI Integration R&D (2012-2016)

© EEES-AZ BZEEUTh

Inmarsat-C @NTOU

Website

NAVAREA XI

Process

Database

spatial-temporal info.
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General Area

NAVAREA XJWARNING
NAVAREA 10107/12
TAIVAN STRAIT.

4

LES 203 - MSG 22032 - MetWarn/Fore Safety Call to Area:

Message Series Identifier

=o4N [TH=10
CANCEL THIS!IS ~241030Z OCT. <«——— Cancellation Details

11 - PosOk -

(= Warning Part

FUE:]
P st

SHEN|HUA 812;

JINYUNHE;
WAN HE;

SHEN HUA|802;

/f

NAVAREA XT

‘

GUO AN;
]

GUNNERY DANGER

End Time:2015-07-31 09:00:00.0

NO.15-0412 Date:2015/06/05 02 UTC
"TAIWAN STRAIT.

GUNNERY. 0100Z TO 0300Z AND 0600Z TO
0BOOZ DALY 08 TO 12, 15 TO 18, 22 TO 26
JUN, 01 TO 03, 06 TO 10,13 TO 17, 20 TO
24 AND 27 TO 31 JUL.

A EXERCISE AREA BOUNDED BY

24-48N 119-50E 24-48N 120-20E

23-55N 119-27E 24-10N 119-08E.

B. DANGEROUS AREA WITHIN 5 MILES OF
24-24N 11946E.

CANCEL THIS MSG 310900Z JuL.

NTOU ECS
integration with
EGC SafetyNET
&

AlS Area Notice

(OCEAN ACCORD;

B MINERAL CHINA;
MSSA tIOANNA, - MAN FULYU;

STAR;

4
i 1203040)’23 1583

Web-based Integrated Ship Monitoring
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* Master thesis of Mr. Ying-Jui Chu, NTOU, Jul. 2019

“Design and Trial of S-124 Navigational Warning Data Service Provision”

Advisor: Shwu-Jing Chang ;
Data: Keelung Radio’s 2245 NAVTEX messages (2015~2019)

— Design and experiment the two-way analytical conversion between
traditional NAVTEX navigational warning messages and the draft S-124
data exchange standard.

— The research analyzes the NAVTEX navigational warning message structure
by natural language processing and deep learning method, and builds the
XML file of the S-124 data standard & visualized GIS file through
algorithms that automatically extract relevant text types.

— Then experiments are performed to assess the accuracy of converting
NAVTEX data to S-124 standard format data and the applicability of using
S-124 standard data to generate NAVTEX navigational warning message




LIDAR/BOUY

B Predicted data

W Training data

Testing data

GUNNERY 420
Before Buffer After
Training data Testing data Predicted data
geo.rad : 2
POINT 41 6 52 - mp L 4
LINESTRING 13 3 22
POLYGON 1202 120 1269

Buffering operation ? Units ? b=~ =
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[tems Accurate | Samples Accuracy (%)
Geometry 99 103 96.11%
fixedDateRange 97 103 94.17%
Entire NAVTEX Message 95 105 90.47%

Reception Errors
— Requires data cleaning

——— 518kHz NAVTEX MESSAGE
ZCZC PAG1
160230UTC FEB 2019
TAIWAN NAVTEX N.W.NR0©47/2019
FIRE PRACTICES
(1)2300UTC-2400UTC
DAILY 17,24 FEB
0P0OUTC-0830UTC
2300UTC-2400UTC
DAILY 18 TO 22,2%,26 FEB

* 000OUTC-0830UxCx* DAILY
23,27 FEB

AREA BOUNDED BY

24-48N 11%90E

2%—4%N 120—%0%
* 2%—55N 119-27E=x *WRAQP N

*kKUxAI*E

(2%%3%x@QUTC-2400UTC
*AIxY*x17,24 FEB
P00OUTC—-0500UTC
0600UTC—-0900UTC
2300UTC-2400UTC
*DAILY 18 TO 22,25,26 FEB

—— 518kHz NAVTEX MESSAGE

[: I ’—~"\ o N
rdll CdoT

d

ZCZC B-msg.start

Pa22 B-msg.identity
248238UTC B=msg.time
DEC I-msg.time

2816 I-msg.time

TAIWAN O

NAVTEX 0O

N.W.NRBE59/2016 B-msg.num_year
RIP-RAF E-content.subject

ZC7C PA2? OPERATION I-content.subject
240230UTC DEC 2016 EESEPH g
TAIWAN NAVTEX N.W.NROG659/2016
d PLATEAU 0
RIP-RAP OPERATION BY DURATION B-content.time
J05EPH PLATEALU 15 1-cnntent.t;me
DURATION:15 DEC 2016 T0 1 MAR DEC I-content.time
2017 2016 I-content.time
OPERATION AREA: T0 I-content.time
13MILES NORTHWEST OF ANPING PORT ;An %‘CUH:E”$-$+mE
SHIPS IN VICINITY|NAVIGATE WITH EEIICENT R
CAUTION 2017 I-content.time
MMNN \ OPERATION 0
= ——— MREA B-geo.type.poly
END OF WMESSAGE AT
MORTHWEST 0
OF 0
ANPING 0
5 PORT 0
—SHIPS™ 0
Geometry - s ;
VICINITY 0
NAVIGATE 0
WITH 0
CAUTION 0
NINNN B-msg.end



NAVTEX—2>S-124/XML/SHP—>NAVTEX ?

25-88-24.3340N B-geo. lat
121-987-13.1724E B-geo.lon

#2CZC  B-msg.start 88
s PA12 B-msg.identity
! 140638UTC B-msg. time :
. MAR I-msg.time
T 2819 I-msg.time
I TAIWAN 0
: NAVTEX 0 R,
H H.H.NHBEB?IEEIB B_mig'num—year E ':512;:5124 :"Jd.uJ.'__|d.1.J'.:||-¢1h‘d;1:|il|.'__|!'-=-d.Ll.;.:.=l:'d.:.L ol id="HW.TW.RAV.19 0687 .1">
. CABLE B-content.subject ) <idvurn:mrn:s124:NW.TH.HAV.19 0587 1</id>
——- 518kHz NAVTEX MESSAGE  --- SURVEY I-content.subject D[St cerroperiy:
iﬁggasa%g L g$EHATIUg I-content.subject @ : -:slr:-r::lf-:iyf;n:ﬂi-u.:-E-l_"p.w.m.nw.zs.ng'? 1" srsName="EPSG:4326">
TAIWAN NAVTEX N.W.NROBS7/2819 : POLARIS O . "<gmi:Linsarring>
CABLE SURVEY OPERATIOM = |FROM B-content.time : ‘-'~'II|.!'I'.1.|\.S-_.L_t'tiz.ggggégggéé;; ;g_g;ig:ﬂs
BY POLARIS i i (NOW I-content,time . : :
[FROM NOW T0 3T 0CT—— ' alTo  I_content. tine : 15t deunaire 29 Assestre
AREA BOUNDED BY (31 I-content.time . 121 015474361111 25:0333$~'.-"._1:1:1.'L'3'_151.'>
25-87-17.4154N 121-89-50.8492E| © |OCT I-content.time </gml:LinsarRing>
25-08-24,3346N 121-87-13.1724E| : AREA  B-geo.type.pol </gml:exterior>
25-03-03.6801N 120-59-22.4231E| : BOUNDED 0 : s s gm0y geometry
25-02-00.1680N 121-00-55.7077E| : BY 0 ety
SHIPS IN VICINI : [25-87=17.4154N B=geo.lat fizedDateRange>
NAVIGATE WITH CAUTIOD geomelty|121-p9-50.8492E B-geo. lon <text>FROM NOW T0 31 0CT</text>
MMM : </ figedDaten Bangn> ime
cheader xlink:hrel="§{RW.TW.HEV .18 08T />

e END OF MESSAGE

</5124:5124 NavigationalWarningFeatur=Fart>

:*|25-83-083.6881N B-geo. lat S </member>
: |120-59-22.4231E B-geo. lon : ZCZC PA12
E 25-32-80. 1680N B_gen" lat - Nw- Tw- NAV- 19 . 997
: %ﬁ%;gﬂ-sg.?a?m B-geo0. N 1™ ||12019-03-14T06:30:00
: i CABLE SURVEY OPERATION
: IN D FROM NOW TO 31 0CT
: VICINITY 0 f//f;f’; TAIWAN
: NAVIGATE 0 o pipe or cable laying operations
: ‘gﬂ#mu g FROM NOW TO 31 OCT
_ oy AREA BOUNDED BY
S | 25-07-17.4154N 121-09-50.8492E
LT T T T T T 25-08-24.3340N 121-07-13.1724E
- GlS(shape) ||35 03 03.6801N 120-59-22.4231F
— wnject — PS— Geometry 25-02-00.1680N 121-00-55.7077E

1 CABLE SURVEY OPERATION TW.NAV.19.087.1 FROM NOW TO 310CT POLYGON ((121.015474381111 25.03338 0,120.08958107.. NNNN
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Require Major Reorganization of the Traffic

Target : offshore wind power 520MW by 2020, 3GW by 2025
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Traffic Management ?

Shipping traffic (cargo/tanker), Fishing vessels, OWF construction/service vessels
Port VTS (Taichung, Mailiao), VTS (Marine Coordination) of each OWFs
Changhua TSS (22NM long) and its VTS to be implemented
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| Reporting line

. : 10NM o8 vl

. 9

» ]
s . > i BISAY . i Bw:
#12 #13 Ls

#14 H15 i /’, . /,f" 5 &

#16 H17 4 LT

A’ZS /’I = All A'}?g A 7

20



NMicecinee : I c 1 +lhAa NMCI CAvrvii~n
IVIIOOII |S il | N Il LIICT 1IVIOI OCI VILC

e Taiwan is located in NAVAREA Xl

— MSI Self Assessment NAVAREA XI @ WWNWS11 : 30

NAVTEX stations indicated in the figure, but only 28
mentioned in the text.

— WiKi list marks those 2 stations(P) in Taiwan as not active.

— Only one MSI found in NAVAREA Xl in the year 2019
https://www1.kaiho.mlit.go.jp/TUHO/keiho/navareall en.html

International NAVTEX stations in NAVAREA XL

Operational 30 stations (A to X). kk

Non operational 1 station:

Ro~ Do E
w== Boundary of

NAVAREA XI

[B Notices to Mariners{Preliminary)

Nofices to Mariners{Temporary)
.Local Navigational Wamings
15 NAV) vigational

"4 NAVAREA XI.
gﬂﬂmon operational)- i

e
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The only Taiwan MSI found in NAVAREA Xl
(2018/11~2019/11)

Different from the NAVTEX (the one closest in time and space)
broadcast by Keelung Radio (Taiwan)
Much more : Gunnery, OWF construction/survey & submarine cable....

i s - Owerla ﬂ
FCIC o .
1 JL 0 2 1 — i
5 - - o ;;:‘

AT 4 A w, =, i U1 lb : {
FTRDF D _ TT FC o
230 2400UTC 17 N

)0 900UTC 2300UTC-2400UT - o
. L . 24°00'N

1)22-2091N 1 55E int] B

T T [MAVTEX Navigational Warnings]_
ceT oA S TAIWAN 22°00'N
22-1 19-37E NO.19-2166 Date:2019/10/27 05 UTC

- f 10 CO TAIWAN, EASTWARD.
cema Ll LT GUNNERY. 2300Z TO 0900Z COMMENCING DAILY

2123-43N 122-05E 31 OCT, 03 TO 07, 10, 11, 17 TO 21 AND
N R 24 TO 28 NOV. AREA BOUNDED BY
== cemAuh 23-43N 122-05E 23-43N 122-28E

1 2-38E : i 3-20N -38E 23-00N 122-05E. 20°0D'N

25-20N 122-38F  NAVTEX (Taiwan) 25 200 122
2 22-05E

By Keelung Radio Accessed @2019/11/17




No. of NTMs issued by CNMOO

MPB’s NTMs (national coordinator?)

Missing Links in the MSI Service & The Risk

(Observed Situation Change in Taiwan)

CNMOO’s NTMs
— paper chart corrections only
— no more Nav. Warnings

— posted on website, searchable

— Chinese only, PDF, no standard format

300

250

200

150

100

50

2010
2011
2012
2013

2014
2015

2016
2017
2018
2019

Others

B Military Exercise

Construction of 1t OWF

(started in May, completed in Nov. )

1. Nav. Warnings on MPB’s website
CNMOQ’s NTM: Cables only

2.
3. NAVTEX (Taiwan): none
4. SafetyNET: none

i
i j“
300 o .
GUNNERY DANGER

nd Time:2995-12-31 00:00:00.0

250 —+
200 - —
150 B Gunnery (MPB)
Others
100 B Military Exercise
(CNMOO)
50
0
L I N B T o o O Y SO T
e O O e O e O e IO e TR e TR e R e |
Lo T e e e e T e Y T T T i
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* How to implement this Changhua TSS
(mandatory) ?

 How to disseminate MSI, especially during the
simultaneous construction phases of the OWFs ?

— NtMs can take very long time (months) to reach
mariners from local source to other chart producers,

and may be interpreted wrongly.

—_— ENC \Alnnl/l\l rinA At nffirinnt \w/avs
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— In WWNWS, only NAVTEX is accessible to Taiwan
* There are missing links, domestic and international

* NTOU is working hard for the solutions, and the
work of NIPWG/IHO plays a very important role.



