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Smart Autenemeus Shipping)

= Smart Autonomous Shipping
Autonomous ship, port, equipment & System and communication infrastructure

Collaboration and harmonization with various stakeholders

SCC/SM
e-Navigation
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Smart Autenemeus Shipping

= Information exchange with various stakeholders

Navigation

Ship reporting

Ship safety information

Operational/status

Ship and traffic control

Additional maritime services

Ship Builder

Ship Owner

Authorities

Service
Provider

Service
Consumer
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Single, Windeow

= Single window is

A facility that allows parties involved in

trade and transport to lodge standardized ﬁ ﬁ ﬁ ﬁ
A_\ri_a!li::tion Immigir:a;ion Customs Reguel.::ory

information and documents with a single fiso g 4 we A

entry point to fulfill all import, export, and r[

transit-related regulatory requirements. If o .

information i lectronic the indiv IR B & B o=

information is electronic then individual Port Authority =) >

data elements should only be submitted = —
Swift, Costless, Transparent, Predictable, Competitive . e

once - < P

= Promoted by trade facilitation
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Maritime Single) Windeow
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Maritime Single window is

The generic Maritime Single Window system is a software that will perform many different tasks
within the realm of ship reporting and information exchange.

Applied for ship reporting

IMO Maritime Single Window

a public available, Open Source, Cross Platform
system for ship reporting according to the
IMO FAL Convention




Scope 7

The scope of Single window
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New Business & New Entrant
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= E-navigation is defined as (by IMO)

the harmonized collection, integration, exchange, presentation and analysis of marine information on
board and ashore by electronic means to enhance berth to berth navigation and related services for
safety and security at sea and protection of the marine environment

= E-navigation service can be used for M2M service for autonomous shipping

e-navigation Concept

Standardized
and Automated
Reporting

SHIP / VTS / PORT

' Coammun ications '

| Integration of Information in
Graphical Displays
Services Portfolio
Provided to Ship

Navigation Information |

Harmonized and user-
friendly Bridge Design

Equipment and
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= MSC.1/Circ.1610 on Initial description of Maritime Services in the context of e-
Navigation

v The Maritime Safety Committee, at its 1015t session (5 to 14 June 2019), adopted
resolution MSC.467(101) on Guidance on the definition and harmonization of the
format and structure of Maritime Services in the context of e-navigation

v The first draft of Maritime Service descriptions and it is an initial contribution for the
harmonization of the format and structure of Maritime Services

= The information contained in the annex constitutes
Submitting bodies, Coordinating bodies;
Description of the Maritime Service;
Purpose, Operational approach, User needs;
Information to be provided, Associated technical services; and

Relation to other Maritime Services.
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E-nayvigation services

Relations)

—

* Bxample mayy be different depencling on coastal State arrangement:

IALA
IALA
IALA
IHMA

IHO and
WMO

IMPA

Norway

Norway

IMHA

Norway

IHO

IHO

WMO

WMO

IHO

Norway

IMO and IALA
IMO and IALA
IMO and IALA
IMO

IMO, IHO and
WMO

IMO and
IMOA

IMO and
Norway

IMO, Norway
and Singapore

IMO and
IMHA

IMO and
Norway

IMO and IHO
IMO and IHO

IMO and
WMo

IMO and
WMO

IMO and IHO

IMO, Norway
and Singapore

MS1 - VTS Information service (INS)

<
'

MS2 - VTS Navigational assistance service (NAS)

MS3 - Traffic organization service (TOS) v v
MS4 — Port support service (PSS) v
MS5 — Maritime safety information (MSI) service v

MS6 - Pilotage service

MS7 — Tug service v
MS8 — Vessel shore reporting v v
MS9 — Telemedical assistance service (TMAS) v
MS10 — Maritime assistance service (MAS) v v
MS11 - Nautical chart service v v
MS12 — Nautical publications service v v

MS13 - Ice navigation service

MS14 — Meteorological information service

MS15 — Real-time hydrographic and environmental
information services

MS16 — Search and rescue (SAR) service v v

Submitting Coordinating Maritime Services
organization bodies

\' v v \'
v v v v
\' v \'

(under development)

C v v

- \'
v v v O
v v v v
\' v v \'
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ISO 28005

= Scope

- safety and security information requirements related mainly to the relationships between the ship
and the port and coastal state authorities

- facilitate efficient exchange of electronic information between ships and shore for coastal transit or
port calls

= 1SO 28005 specifies

- the definition of core data elements for use in electronic port clearance (EPC) messages.

- definitions of core data elements for electronic messaging between ships and shore in the areas of
safety, security and marine operations.

- The core data groups are loosely based on the order in which they appear on typical FAL forms

| Adapted XSD types (Clause ) |

| General dat ypes (CBU6) |

ShiplD | Camo | Crewand | Classand | Security | Sevice | Shp | Vessel | Wasteand
passenger | certificates rlgteg | Particulars | operafion | environment
12 13 14 75 18 i1 18 13 10

Classified structure of the data element

11 )
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IIHO S=100

Why S-100

= S-57
S-57 is developed primarily to meet ENC requirements for IMO ECDIS

—

Inflexible maintenance regime (freezing of editions)
Limitations of information(gridded data & time varying) and data transfer mechanism

= S-100
Interoperability with ISO 19100

Extensible and active feature catalogue registry

Plug-n-Play updating of data, symbology and software enhancement
Support various data (gridded, 3D, time-varing, Marine GIS, web service)

Multiple encoding for different users (ISO 8211, GML, XML)




5-104

Water Level inf

mation
mathon

5-127

Tralfic

s-n2

Dymamic Water

Level Data Transfer

5-128

Catalogues of
Mautical Products

s 3
KOi

e

REA

Ol

MARITIME AKD OCE

ul

RASITY



_Sjﬂ“@@ = S#10x product; specification)

S 3

a Y
| No. | Description | Description (KO) | Standard Organization |
S-101 ENC X = IHO S-100WG S-101PT
S-102 Bathymetric Surface L PSP IHO S-100WG S-102PT
S-104 Tidal Information for Surface Navigation ZRHER IHO TWCWG
S-111 Surface Currents dr-as IHO TWCWG
S-112 Dynamic Water Level Data SHx9 IHO TWCWG
S-121 Maritime Limits and Boundaries si&EA IHO S-100WG S-121PT
S-122 Marine Protected Areas(MPA) fYES A IHO NIPWG
S-123 Radio Services HopAMH| A IHO NIPWG
S-124 Navigational Warnings SAEH IHO WWNWS S-124CG
S-125 Navigational Services S| X| A AMH| A IHO NIPWG
S-126 Physical Environment ofj &=t IHO NIPWG
S-127 Traffic Management wsae| IHO NIPWG
S-128 Catalogue of Nautical Products AHEZSE IHO NIPWG
S-129 Under Keel Clearance Management Y gaETH IHO S-100WG UKCM PT
S-201 Aid to Navigation Information A2 EX| IALA
S-210 Inter-VTS Exchange Format VTS WgHde IALA VTS WG
S-230 Application Specific Messages ASM IALA e-Nav WG1
S-240 DGNSS Station Almanac DGNSS 7|X|= & IALA e-Nav WG5
S-245 eLoran ASF Data eLoran ASF H|O|E IALA e-Nav WG5
S-246 elLoran Station Almanac elLoran 7|X|= HZ IALA e-Nav WG5
S-401 Inland ENC =™ MXpsi = IEHC
S-411 Ice Information HSHd e WMO JCOMM
S-412 Weather Overlay off 7| MHE WMO JCOMM
S-420 Route Plan Route Plan Information IEC
- rJ .
St ot ot il % ‘
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Route) Plan = s.421

= Route Plan based on S-100 (S-421)
- RTZ s for onboard equipment and system
- Extend to shore for the route plan exchange

« Include various information such as schedule and actions as well as waypoints

class Class Model
+route
D «FeatureType» R «InformationType»
1 Route 1 1 Routelnfo
+route
+route 1 +RouteAction 1
+routeWaypoints|0. .1 +consist of |01 '————————————————————I
«FeatureType» «InformationType» +SetC{Act|0ns «FeatureType» :
RouteWaypoints RouteSchedules 1 0.1 RouteActionPoints 1
1 ; ) 1
1 ¥ +routeWaypointSet +routeScehduleSet @ 1 : +CollectionOfAction @ 1 1
P s et LOUE VAR QING +routeSchedule |0 * I +ActionOMote 0. :
! +schedleOf I -
1 «FeatureTypfe» - La «InformationType» 1 EEeatncina s :
! RouteWaypoint < RouteScheduls : S Footnchu | i
1
: +componentOf @ 1 :: +routeSchedule @@ 1 1 1 1 1
: N IEL T outeSthedule b e ]
H - +rﬂII ualSchedule |0. 1 0--'l+ca\culated8chedule I—————-QH _____________ !
: R“Fe‘;x“’e“fps_” [ : «InformationType» «InformationType» : «Information Type» :
1 ST LRILEEEE :| RouteScheduleManual RouteScheduleCalculated I | RouteScheduleRecommended :
1 1 1
I : I +componentOf @ 4 1 W +componentOf fcomponentOf @9 1 :
1 1 1
e e Y (I SR |
| +consistOf | 1.7 1.7 +conssOf +consstOf (1%
0.~
!_ _______ «InformationType»
+targetWaypoint RouteScheduleElement

—
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Autonemoeus Ship - Example

= Route Cross-check = Flow Management

w2
o
ST

SHORE CENTER

~_ .t [ Route :|

VESSEL Cross Check
Route issues f
Altemative route

= Enhanced Monitoring = UKCM

[

Booby sl .
(Base

Albany Rock AIS
(Base Station)
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ISO 19847
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System model for data sharing — by Data server

= Standards for Shipboard Data server

Ship Communication
To collect data from on-board equipment or o ) ﬁ e |
systems and further share the collected data in safe pad | s (T
and efficient manner. —ﬁ 1S [j\

:ES szs\:r g — i

D/L 1

U e i e |

Ship-shore communication system is now being discussesin IALA as “E-Navigation”.

Data Consumer

- ( ME Conditio

- Service o |
Requestresponse transport Senvice ’
5 Session/5 Second Data output Performance

= Request-response ssspeseseso) | s

Remote ]

= File transfer Shipboard Data manlrarce

Server —

Weather J

= Streaming service | rutng

File transport Service —_—
One Session's Second Read request | Opfimum
{30 data sample sat/Session) tnm

N

%Zﬂﬂﬂ%[ﬂ‘-‘m k17 /



SO 19

847

e

= Structure model of Data Source Information

Packaga

Header

Body

DataSource

DataChannel

DatabafinaRefarence

= Structure model of Alias

Package

Hiadet

AliasList

Aliag

DataChannal

ot

[
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ISO 19848

= Scope
= represents virtual data transmission channels and defines time-invariant
properties.

= Data exchanges for time series data

Data Local ID{naming rule and local data name) 1ListiD
Author
DataeCreate

«  NamingEntity
- ShiplD
+  LocallD
A : - Naming Rule(Annex B, [ ;| Int
Category | Requirement Description 0 Averag
s s s s + Local Data Name + Max
Universal [Dinaming entity and ship [D) -+ shiplD - © Min
Charmnel ID + DataChanne + Caleulat

Short ID
NameObject

L S

Channel | Daty Channel | Data channel type, format, range, name, yclePeriod

+ Calculationperiod

Property | unit and remarks

Periodically | Numeric value from sensors / transmitter

Time Serjes | Updated Data | 5 and result of calculation — . Enumeration
« FractionDigits
Data Irregularly | Alarm information, status information and +  Length
. . ) DataChannel fyp MaxExclusive
Updated Data | manually input value MaxLength
.. . Format +  MinExclusive
- Categorizing of data concept in ISO 19848 - MinExclusive
Range + Pattern
Unit + TotalDigits
Name |+ WhiteSpace
Remarks

- Logical Structure Data Channel -

",
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ISO 19848

—

= DNV-GL Vessel Information System

Function
Component
Location
Sub-function

Quantity

= Naming rules are defined in DNV-GL and JSMEA

= JSMEA MAC Naming rule
System
Component
Content
Position
Item
Suffix

Inter-operability is required
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Others

= Other activities
= |EC TC80 WG17 works for

v Ship to shore communication interface related with ship navigation
v Works for the development of secure communication methods based on S100
v Plan to define the common database for the navigation related data
= SO TC8WG10
v Smart Shipping WG is established

v Develops the common/secure application interface for the operational data of
onboard data including 1SO 19847/19848

= |ALA
v Works on the standardization of STM related service

v §-211, port call message format, is adapted

@)



= Conclusion

Standardized data mode is an important for autonomous shipping

The scope of data is too extensive which includes
v IMO conventions including FAL
v E-navigation and application Services
v On-board data (navigation, engine, sensors,...,etc)
Only one data standard vs. inter-operability among multiple standards
v Consider onboard data and control
v Additional services for smart port

v Need to extend to smart logistics
Increase issues data integrity, quality and security
Need to discuss and define a general principle for the common data platform
Need more works on the data standards for autonomous shipping

Participation and collaboration are required

QZ ,
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