SMART-Navigation Project

Jin H. PARK, Ph.D.
SMART-Navigation Project Office

AAAAAAAAAAAAAAAA



S“I”ART ‘ D gﬂrizis;:irs\;]z:igsceans

WIDER CONNECTION SAFER NAVIGATION

28/54 = 51.8500 (0)-2019

1stprototype  DEC
(@)-2017
% s

b o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e . A T L. O T T e e e e e e e e e e e e e ==

MAR  Selection of SMART-Navigation Project Office
(@)-2016

Korean e-Navigation strategic implementation ~ JUL
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1 . 11 Q and Fisheries
More focus on Non-SOLAS ships

SMART- Non-SOLAS
Navigation e-Navigation LTE-Maritime
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Composition of domestic vessels

GT (kilo tons) GT/vessel (tons)

Cargo carrier 1,499
Tanker 293 380 1,298
Tug & Float 1,455 1,031 708
Etc. 12 23 1,955
Total 2083 1,919 921

38,498 18,235 6,541 399 762 408 66,495

Age distribution of fishing vessels (years)

I T N B

10,754 13,012 15,888 11,587 15,254 66,495
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Maritime accident profile in Korean waters (1/2)

600 - . . . . . . . .
Accident distribution in fishing vessel size (2013)
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Maritime accident profile in Korean waters (2/2)

Mumberof Accide nts

Investigation of Judgments about Collision Accidents

2012

2008 2009 2010 2011

B Fishing Boat - Fishing Boat
N Fishing Boat - Others
B Others - Others
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"WIDER CONNECTION SAFER NAVIGATION" @

SOLAS,

Merchant

GMDSS
VDE(S)
AlS
Satellite
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Vessels
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"Harmonization with International Standards”

LTE-M
5~100km

©2018 SMART-Navigation Project

VDES
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,/' (AIS, ASM, VDE) 7
4 100~120km i

500~1000km

&

Ministry of Oceans
and Fisheries
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S-Mode User Preference Test

START
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Ship-side >< Links >< Shore-Side

]
T=u Shipboard environment : Shore-based authority, such as IALA National Member
£ Operational:
3 services s SR
g Shipboard user . VTS Operator MRCC Operator Shore-based Operator X
E : Stated information needs /
2 4 information items
O a L] . L I :. I L S E ] u“hd L ] A Hum;%c(rs‘;ne- L
: ‘ B S E
F Data provided in ——=~ " Data provided in
S | requiredformat | - gl Rl required format
- Functional links ¢
8 T hqwlibym :
Shipboard technical " i " _m' : Common technical
equipment supporting =h @4 & shore-based system
e-Navigation s - harmonized for e-Navigation
(incl. its Human-Machine-Interfaces) Phy:::;';:‘ ks : (incl. its Human-Machine-Interfaces)
\ Technical urvico‘
Data provided |
in required
'°"“

Machin&to-Madrh& B

Stated data Data provlded in ‘

""" : request | required format
i Shore-based Shore-based
system system
of different of :if:‘oorltdnt
stakeholder stake er
Service ,
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Associated
- . . e-navigation Related S-100 Product
Maritime Service Portfolios (IMSPs) Technical Specifications (interim)
Services
MSPL1L VTS Information Service (1S) S-124, S-125,
MSP2 Navigational Assistance S-125
Service (NAS)
MSP3 Traffic Organization Service NAMAS S-127
(TOS)
MSP4 Local Port Service (LPS) S-xxx (Mmarine services,
harbor infrastructure)
MESIS S-412
MSP5 Maritime Safety INformation MESIS S-124, S-201, sSs-412
Service (IMsSI)
MSP6 Pilotage Service S-xxx (marine services,
_ PITAS harbor infrastructure)
MSP7 Tugs Service
MSPS8 Vessel Shore Reporting N/A N/A
MSP9O Telemedical Assistance N/A
Service (TMAS) N/A
MSPFP10 Maritime Assistance NANMAS S-xxx (mMarine services)
SBSMS
MSP11 Nautical Chart Service REDSS S-101, S-102,
MSP12 Nautical Publication Service REDSS S-101, S-204
MSP13 lce Navigation Service N/A N/A
MSP14 Meteorological INnformation S-412
Service
MSP15 Real-time Hydrographic and MESIS S-104, Ss-111, S-112, S-
Environmental INformation 201
Service
MSP16 Search and Rescue Service N/A

2018. 10. 26.
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rafting S-10x PS for SMART-Nav Svcs. =~

[Voyage Risk]

I 538 bos ccation="http:/ /www.iho.int /
Type Class Name Description QA ™Y Eatojl U Ig o ity PR red
<hip RPM Il EFHO| 2/X|of HStE g #HE|ofD, identifier2 o = oA > arine 7;2'.;3.;;...“ sotac .
Feature Type AT EpE P (Mol gix)
. |MdztcrHol sESIEE AU EUE Bajel A o o il e s el el B
voyage R Hs AT SR AEE)
Mero] ZEHHC HEE D2 Aoz g a5t [resa——— veiryaaz
Information Type Ship Spec of ZEEOX|H, W= E(MMSL IMO No, Ship X
Name S)S A9/5H LIGA| S & = nullablest

[Accident Management]

Type Class Name Description AEE =38 U g < -
ceident NPT HE0] SIAEEE BT duna0] 4og 5] . . IS -
ceren B2E Pl (HEAa 2i)
] P Pratiatis PR = o e 3w UL RS S -
- AlD Z, APDAHH0| 0| EF 29 RERS © 28| _ _ n vz = b ER
Route Prediction 1:;_L lrtisel ogE=s RERA 015822 (Br9] 2271 X & 7N, =
Feature Type e Siotx 942 — g T
. [e]
Vessel Route Prediction (Al MEte] o|EHZE Z&| Ry . P
tr Hel g a=g 2 (A ol %)
(o]
Spilt Oil Route Prediction | Z 52| 0 =2 e s
P RER OIZH=E | 22 gargx) yum
‘WeatherInfo ALLB|Fo CHk 7| M4 EE X L ]
Information Type Hero] ZHEE JEE B2 A02 2YE D20 [T o
Ship Spec of ZEEOX|H, W= EMMSL IMO No, Ship X WP
Name )& A elst LIHA|Z H = nullablezt
<data identification> <data spedifcation>
Data Classitcaton and Encoding Guide Fe—
o CLLEER B s
«FeatureType»
Accident
+ issueDate: dateTime
+ accidentDate: dateTime 1 | A '. A
+  MMSI: text W,
+ accidentType: accidentType Accident Asscciation g
Ny L
£> ) s -
o.* «FeatureType»
3 A Route Prediction
“enumeration® L
accidentType + predictTime: dateTime
= Product Specification SV10
S.roun:!mg=3 Accident Management
ire=
Collision=2
Flooding=5
Unknown=1 “lassi i i Sui EG
Route Prediction Information Route Prediction Information Data Classification Encoding Guide (DCEG)
«FeatureType» «FeatureType»

‘Working Draft 0.0.1 - October 2017
Vessel Route Prediction Spilt Oil Route Prediction

+ vesselRouteHdg: real + spiltOilRouteUsed: int

<SV10 DCEG > '
£U10. 1U. 20, <Data modding> ©2018 SMART-Navigation Project 12/42
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"Systems Engineering Process”

287 =M

AFE R T AN E AL ‘

f | A5 AR ML ‘

2020

T
-
-

2017

anEEEy -
“‘- -,

-

| Design Reference Mission

Specialty Engineering

Performance modeling & analysis

| S8

Reliability, Availability and Maintainability (RAM)
Safety and health hazards

Quality assurance
Electromagnetic compatibility and Radio frequency management

| A 2 A M Human factors
Sustainability and environment

Constructability

‘ = ‘ Whole life cost

Integrated Logistics Support (ILS)

2018. 10. 26.
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System security

| Operability
| mEamAsA |
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ea Traffic
Coordination
&
Optimization
Service

aritime
Domain

Awareness
Service

ctive &
Proactive
Maritime
Safety
Managemen
t Service

Maritime

elematics
Service

emote
Assistance
Service
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Korean i :
Implementation - S "I”A RT www.smartnav.org
of e-Navigation 3 st WIDER CONNECTION SAFER NAVIGATION

Ship-borne System Monitoring

Electronic Navigational Chart
H Monitoring & Assistance

0

l;. _ -
%
Optimal Route Planning

Man overboard device

— SAR in the Golden hour
Digital-HF

4~26 MHz / ~over 500 km

$ 2 & o e = O 6 6 o 6 6 06 6 o

Navigation info Location Stability Speed Engine Type of ship 9 Maritime traffic info Decision support  Ek info ‘Weather infomation Navigational Warning
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Service Name

Target User

Physical Link

‘.‘/

|

Navigation Monitoring & ; : ; LTE-M /
Assistance Service (NAMAS) I High nisie ships I VDES
Monitoring
Assistance
{ &
) & d @

2018. 10. 26.
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Service Name

Target User

[ Physical

L L J__Link
Ship-borne System - Passenger ships Korean LTE-M
Monitoring Flag(Int'l, Domestic) '
Service (SBSMS)  Ships requiring service VDES, etc
- /\. p P

2018. 10. 26.

Remote
Monitoring
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Service Name Target User ][ PhL)fsmaI
i N ink
i \\(» Passenger ships )
Safe & Optimal Route Korean Flag LTE-M,
Planning Service(SORPS) « Ships requiring VDES, etc
3 J\__ service )

Optimal
P - —
" @ e
: -
- -~
3

Routes Planning
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Service Name

~

Target User

N

 Physical Link

Real-time Electronic Navigational

Chart Distribution & Streaming
Service(REDSS)

Non-SOLAS
ships

/

~N

LTE-M

2018. 10. 26.

Electronic
Navigational
Chart

©2018 SMART-Navigation Project
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LOMIART
Service Name Target User Physical Link
! Pilots/Tugs Assistance 1 ... 1( |
Service(PITAS) \PIlOt / Tug boat/ \ LTE-M /
Pilots/Tugs
Assistance
2018. 10. 26.
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Service Name Target User Physical Link
- . i N N [/ a
Maritime Environment and Ships reauirin LTE-M
Safety Information tI':e se?vice 7 VDES- e'tc
Service(MESIS) '
\. AN AN y,

Marine Safety
Information
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S-100(  Maritime Connectivity /)
Platform (MCP)

Y

— o MCP Connector ]_ ...........................

>0

3

F N

Data Distribution Service (middleware)

+—>
4 L ¥ ¥ 4 ¥ ¥
[
» Input Y ¥ ) Y | Oper. Oper.
Fishing S/W [ seows | | [ remss | [[ mess Jsys | i system
boats X ) I . Y 7Y
Y v v v v v

F N

Database

| i

| i

! i

i i

| i

I |

| Y v A4 : v
|| Data || NAMAS] i [ SORPS ] [ PITAS ] i ' Main | | Local
i : r |

| i

! i

! i

! i

! i

! i

Other
vessels

>0 >0 o
I

* Korea Meteorological Administration
* Korea Hydrographic and Oceanographic Agency
Korea Coast Guard

. Etc. -
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“A lot of times, people don't know what
they want until you show it to them.”
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Thank ?_/ou very much!
AP L EF
/Gham—Sah Hab-Ni-Da/

jin.h.park@kriso.re.kr
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Maritime Connectivity Platform

Thomas Christensen
Special adviser
SMART-Navigation Project Office
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Maritime Connectivity Platform - MCP

What is it?

Where did it come from?
Why do we need it?

Who will run/govern it?
What is the current status?

SIhlART
E SAFER NAVIGATION



Realising e-navigation solutions

800¢

EfficienSea<.

Efficient, Safe and Sustainable Tra

f

fic at Sea

I I SA THE CHAIN BY
y, INTELLIGENCE AT SEA

ACCSEAS

ACCESSIBILITY FOR SHIPPING,
EFFICIENCY ADVANTAGES
AND SUSTAINABILITY

A
—

SECURING

SINART

WIDER CONNECTION SAFER NAVIGATION

® CPSE Labs

SIHIART
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What is required to provide information service?

Service consumer;
credible

Service provider:

discoverable, Delivery method:

T reliable, available,

secured

Connectivity

Platform

SIHIART

WIDER CONNECTION SAFER NAVIGATION



THE MARITIME CONNECTIVITY PLATFORM

Stakeholders

VTS

by}

Ports
Operators

i

Customs

1

Service
providers

Service

.

’
. +

] I:!Ei ’

r 1

[ 1

v Maritime Identity "
+ Registry (MIR) 4 Open

. ’
~ ¢
Samme

Maritime Messaging

’
r
1
A% v Maritime Service A

(MMS)

-
A}
-
-

' N
Source “F\eglstry {MSR) ',
s~.-_"‘

Contextual
Geolocated
Information

Services

©

Navigation

Reporting &
Warning

@ Registration

Port info

SIHIART
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Registry

~

-y m *

MIR; Maritime Identity Registry

Contains identities for users, ships, devices...
Using unique identifiers (MRN; Maritime Ressource Names)

Facilitates standardised single login to access services
(OpenID Connect)

Facilitates standardised secure machine to machine
communication (X.509 certificates)

Facilitates security; Confidentiality, integrity, authenticity

Facilitates federation

SIhlART
MIDER CO® EC 4 SAFER NAVIGATION



|dentities; credentials and certificates

The MCP is for everyone! SIIART



Service
Registry

LR B

MSR; Maritime Service Registry

Contains service specification on different levels

' Service specification
Service design

' Service instance

Searchable for endpoint to services
Criteria: keywords, geographic coverage, etc

Endorsement of services

WIDER CONNECTION SAFER NAVIGATION



MMS; Maritime Messaging Service

Seamless communication using different physical channels
IP & non-IP

Logical roaming for point-to-point communication
1

Store-and-forward functionality
Messaging

; Geo- and multicasting
Service

Providing single data stream from several services

WIDER CONNECTION SAFER NAVIGATION



MCP

A framework for digitalisation in the maritime domain

In the broadest sense:

e-navigation For all stakeholder domains:

e-maritime

smart logistics Ship-owners

autonomous shipping Ports

loT Pilots

Bridging to other domains VTS operators
Authorities
Service providers
Ship builders

Classification society
SOLAS + non-SOLAS

SIhlART
E SAFER NAVIGATION



MCP — Who is running it?

SEA TRAFFIC MANAGEMENT

Maritime Connectivity Platform

SINIART

WIDER CONNECTION SAFER NAVIGATION

EFFICIEN: »))

SIIART
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The Maritime Connectivity Platform

Governance?

|||||
sA



The Maritime Connectivity Platform

Consortium, W3C inspired

General assembly

General

Board members

Advisor
y board

Host members

Working group up
- - Pup

MCP Operator SIART




Status and prospect

Beta version 0.7 Running (semi operational) with

. . . Q.
70+ registered organisations 3
(:)d‘
<
&

. . A

Timeline ol &
& \® 2
o N4 Q>
N \> O RS
Q &\} OC\ ®<b ‘;6
< Q & O © Q @
& X $ oo S O N
& O o C ° D 4
O O N ¥ O > N

3 ¢ . g & & @(J \Q\\‘o & °
A\ <<\(o 3 < <<§<b «\QJ(\’Q _ (\Q}O)

] ] N
2011 2013 2014 2018 2018 2018 20207

Early late
(ish)
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MCP spinoff’s

International standards

MRN (Maritime Resource Names)

Guideline on the specification of e-Navigation technical services

SIhlART
MIDER CO® EC 4 SAFER NAVIGATION



POUL LOWENORN

Name
Permissions
Flag state
IMO number
MMSI number
AIS class

Port of register

Call sign

urn:mrn:mcl:vessel:dma:poul-lowenorn

POUL LOWENORN

DENMARK
9250969
219997000
OTHER
COPENHAGEN

0ZZX

Examples

of use of MRN in MCP

DANISH MARITIME AUTHORITY

DANISH MARITIME AUTHORITY

MRN
Name
Address
Country
Email

Website

urn:mrn:mcl:org:dma

Danish Maritime Authority

Fjordveenget 30, 4220 Korsgr

Denmark

SIIART
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THOMAS STEEN CHRISTENSEN
NW-NM TP MARITIME CLOUD SERVICE

MRN urn:mrn:mcl:user.dma:b002212

MRN urn:mrn:mcl:service:specification:dma:nw-nm First Name Thomas Steen

Name NW-NM TP Maritime Cloud Service Last Name Christensen

Version 04

Email thc@dma.dk

Status released Permissions dma-admin

Organization Danish Maritime Authority

Delete user

SIIART

WIDER CONNECTION SAFER NAVIGATION



Il sSMART-Navigation Project

More information

www.maritimeconnectivity.net

Thank you



http://www.pbase.com/guenter123/paris_2009
http://www.maritimeconnectivity.net/

