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01| SMART Navigation Project SIART

WIDER COMNECTION SAFER NAVIGATION

= The SMART-Navigation

« implements the concept of IMO's e-Navigation, providing additional
services for Non-SOLAS ships such as Fishing boats, coastal vessels
and ferries

_____________________________________

Ministry of Oceans and Fisheries,
Republic of Korea

SMART-Navigation

=l Non-SOLAS | LTE-

s services ] :
— Maritme P 3= | [ ssm———
Elas: mr%l?:)g:s e March 2016 — December 2020
qe 005W ENC Streaming
Ferries -
Etc, Multimedia data
Budget
USD 115M
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01| SMART Navigation Project SIHMART

WIDER COMNECTION SAFER NAVIGATION

= Major components of Project
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01| SMART Navigation Project SIART

WIDER COMNECTION SAFER NAVIGATION

= SMART -Navigation Service

ID Service Target Vessels Communication Method

WP1

Korean passenger ship

(S‘g,:lis} SV2-Ship-borne System Monitoring Service (Domestic/International) LTVEE:/:;?E
Upon request
Korean passenger ship .
WP3 d
(SORPS) SV3-Safe & Optimal Route Planning Service (Domestic/International) LTVEE;;::E
Upon request
l’ ---------------------------------------------------------------------------------------------- 5
1 WP4 SV4 — ENC Distribution & Streaming Service 5 e Costal l e Marit i
i (REDSS) for Non-SOLAS Vessel omesticLostatvesse “Harntme E
N im. y
WP5 . . . . -
SV5-Pilot & Tugs Assistance Service Pilots and Tugs LTE-Maritime
(PITAS)
l’ ---------------------------------------------------------------------------------------------- ~
i WP6 SV5-2 — Marine Environment and Safety LTE-Maritime i
1 . . Upon request 1
: (MESIS) Information Service VDES/D-HF/SAT I
N\ 4
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O1| SMART Navigation Project SIIART

WIDER COMNECTION SAFER NAVIGATION

= Process of Project Implementation

2016 2017 2018 2019 2020

Adjust plan
Executive Establish long-term
Operation strategy
Assessment and Assessment and Assessment and Assess(T)
& Support agreement O agreement O agreement O agreement ment
Management System
PMO
Operation
bed based Phasel Plan & Operation Phase2 Plan & Operation
Test- as
Phased Building
and Management As-|s To-Be \ Proto- Integration  Intergrated Test bed
6 analysys / design J/ type ment design rmglt?g:'en test operation
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WIDER COMNECTION SAFER NAVIGATION

= Today (Problem with using chart in Non-SOLAS Vessels)
« Small vessels equipped with GPS Plotter (ECS)

* Chart data display and performance is different due to lack of ECS
Standard

Dangerous situation
not alarmed
Obstructions not displayed

Sand Bank not marked M-\ |

1 L -y
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02 REDSS (ENC Service for Non-SOLAS Vessel)

SIMART

WIDER COMNECTION SAFER NAVIGATION

= Future (Developing ENC Service in SMART Navigation Project)

Research

Topics

Develop ENC download and update service for ECS

Develop ECS standard for SMART Navigation Project

Develop ECS Prototype considering S-101 according to the ECS Standard

Develop ENC Streaming Service (Web Map Tile Service)

@ A Korea Hydrographic and
Oceanographic Agency

.tIII\A

EIM-ENC

(ENC / Update
License, Protection
Scheme management)

-

f_‘

ENC
S-57/5-101)

#
L=

SMART Navigation Operating System

ENC Download

File Server

ENC Distribution

S/W (EDUS)
|

ENC Update

Protection Scheme - o
(Like S-63) T3

EN/ER

DDS

ENC Streaming Service
Server (WMTS)

Maritime
Connectivity
Platform

NIMBS
BuiSessa awnuew

AsiSay
ERIIVETE T T=IT]

AnsiSay
Aypuap) swnuey

1

ENC Distribution Client
S/W (EDUC)

ECS S/W

ENC Streaming Service
Application (Mobile)




O3/ MEsIs (Marine and Safety Information Service)

Today

* Marine information service to support Safe Navigation

SIMART

WIDER COMNECTION SAFER NAVIGATION

MSI (NAVTEX/SafetyNet)

MSP 5

BACADCAST SEIVICES.

4 3
; Otbas Ugon
Hnigationd Masrckg 5
-+ presb Safuhmakad

NARTIVE SAFETY INFORMATIOR
Oreesatiznal ard Kational Covdiration)

S4R
Ilorawian

I —

‘ COORDIMATED BROADCAST SERVICES

Figure § - Example of HANTEN sscanes wi LCD Swen.

Nautical Publication

ADLL

MSP 12

ADMIRALTY

Digital List of Lights

ADMIRALTY
TotalTide

MSP 14
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03 MESIS (Marine and Safety Information Service) SIIART

WIDER COMNECTION SAFER NAVIGATION

=  Future

« Developing Marine information service considering the MCP, S-100 for
MSP 5, MSP 12, MSP 14 and MSP 15)

Develop MSI Service (NAVTEX, S-124 NW)

Research ' pevelop Nautical Publication Service (S-122, 5-123, 5-125, 5-126, $-127)
Topics Develop Marine Weather Service (S-412)
Develop Marine environment and Hydrographic Service (S5-104, S-111)
N\
SMART Navigation Operation System :
%\‘) Korea Hydrographic and File Server \ MESIS User System
Oceanographic Agency \
< g— —_ MSI Service | | NPUB Service vﬁﬁi Hydo data | || conmactiviy $-100 enabled ECDIS
NPUB Nav. Warning S/W S/W service S | | Serviee SW Platform
w ot > | Spatial Query and Data Filtering Algorithm | g —
S-12X NPUB S-124 NW Distrghtion 23
. . § N § - i N § 3=
Production Production [~ - ~ - R
MSlI NPUB Marine Weather Hydro data &,
-_ e ( DB ( DB DB DB @
DB Production DDS = §
:""_""" @3
LY
G % Mobile Device
Korea Metearological A 4 v v ) 4
Administration o
_ _ NAMAS | | SBSMS SORPS PITAS _E N
— » Distribution (Wp1) (WP2) (WP3) (WPS) zg 0
1| Marine Weather| _ Weather gz
DB Data Service 2
F
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O4| Prototype development of e-Nav Service

= Prototype of ENC Service for Non-SOLAS Vessel

SIMART

WIDER COMNECTION SAFER NAVIGATION

Prototype development of ENC service for Non-SOLAS Vessel e etiaiparon Leater
o
g KHRA KJ SR \UEMT . 6 aaoom
File
server |° @VAD Naviworks
\ 4 o - N
MCP [ - elM-ENC
(Maritime > EDUS 557/5-101 <
. ~ ENC
Connectivity MCP \ | ENC License
PIatflo () <\I:> Conne @ Management
Mobile Device MMSs ctor - —
D (Maritime ENC Streaming Server | [© ENC Distribution
\' > Messaging < : > (WMTS : Web Map Tile Tile map SAW
/ <:> ; Service) B DB
Service) . - \ J
EMC Download URL
MC Portal 1)Message Relaying Aeous X
Z)Message Queueing 017-10-26 16:27:04 Received Enclipdate lop -l 'result”;"ok","message":"" "packages"; A ftp: 00,226,170 ploadENC/ff304*
. . ' 01/-10-26 16:27:04 Send Enclpg message™"™ "packages™: [{"ud""ftp: 86.158.170: pload ENC/ffa0450b-d8a
Maritime Cloud 3)Message Casting Ezm? o oL o e oL
: 2017-10-26 16:27:04 Request License ValidatioM™s._
4)Seamless Roaming (2017-10-26 16:27:04 Received EncReq Topicl0);: { Teersem QRN 0 e Te 00T serial ' 123456789, Tat)
| elMEMC confirm the

1)Unicasting
2)Broadcasting

MIR MSR

3)Geo-casting

MMS 4)Multicasting

EMC Request

3

validation of ENC License

2017-10-26 16:27:04

2017-10-26 16:27:04 Valid License Information

2017-10-26 16:27:04 Request License Validation

Received EncUpdate Topic[0]: {"result":"ok","message":""
2017-10-26 16:27:04 Send EnclUpdate Topic:{"result":"ck

"pac}
",“I'I'I geII:I|I’Ipa I ! ﬁ“;

EMNC Download URL

=21 /uploadENC/ ffS04!
dENC/ffa0450b-dEa

017-10-26 16: 2?04Recewed EncReq Topic[0]: {Tlicense”: KREOOII.?ODOI “maker":" samvounq “model”:"ecs001","serial®:"123456769", Iati?
LEDL !

- opic:y result”; ol I » paC ag& H tp:
2017-10-26 16 25: 34 Recewed EncReqMOB Topic[0]: {" ||cense 123456?89 "maker":"none", model EMC Reguest "latitude":"
2017-10-26 16:18:14 Send EnclUpdateWIN Topic:{"result™:"ok"," packages [{" ur‘I ldENCfbﬁbedll
2017-10-26 16:18:13 Received EncRegqWIN Topic[0]: {'| l|0enst: : 123456?89 , "maker”:"none", "model":"none", “serial":"none”, "latitude™", ]




04| Prototype development of e-Nav Service

ENC Distribution Service to ECS

View

SENC

ECS

[ Builder ]

>
<

Request Files(FTP

TN
N

Download Files

P

File

>
«

EDUC

ENC Distribution

Server

N

Request(MRN)

SIMART

WIDER COMNECTION SAFER NAVIGATION

SMART Navigation
Operation System

Client Module

>
<

Response
(Address)

MCP

(Maritime
Connectivity
Platform)

EDUS | ENC Distribution
Server
Approve Request
ENC License ENC License
authentication Authentication
elM- ENC Update
ENC License Check
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04 Prototype development of e-Nav Service

@ Request tile ma

[ ~ P

ENC Streaming Service

Registrat
ion

MCP
Connector

Asia-Pacific

MstReq Rub

MstResp P

-> ! !L Tile map

| «= ,
E — . — @ Upload complete

SIMART

WIDER COMNECTION SAFER NAVIGATION
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04| Prototype development of e-Nav Service _ SHIART

WIDER COMNECTION SAFER NAVIGATION

= REDSS (ENC Service for Non-SOLAS Vessel)

« Zone for ENC Distribution Service : Group the ENC Coverage into 12
Zones for efficient Distribution service via LTE-M

Lat.

40°N File Size of Zone
Unit : Kb
ZONE Size ZONE Size ZONE Size
38°N
small o 412) 7,004
Scale
w1 14,953 s1 11,511 El 6,692
36°N w2 16,225 s2 31,709 E2 4,496
w3 7,447 s3 27,222 E3 9,095
s4 20,464
34°N
S5 8,474
32°N

122°E 124°E 126°E 128°E  130°E  132°E  134°E
Lon.
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= REDSS (ENC Service for Non-SOLAS Vessel)

ECS Standard for SMART
Navigation

SIMART

WIDER COMNECTION SAFER NAVIGATION

This Standard specifies the minimum operational, performance and fechnical
requirements and methods of testing for SMART Navigation compliant ECS

TEC 60945
(General requirements) Class B level of
ECSand
IEC 61174 Additional
(ECDIS requirements and testing methg Requirements

IEC 62288

(Presentation of navigation related info)

TEC 61162-1,61162-2
(Digital interfaces)

15101 and 510X catasets SMART Navigation Service LTE-M Router
Based on 5-100 Lriferoperability Reguirement| Interface

» SI01ENC » Message service for collision » Interoperability catalogue » Define the digital interfaces to
> 5-104 Water level for Navigation and grounding accident > Files describing how an ECS link to the LTE-M Router
» S-111 Surface Current » Remote monitoring service must combine data products
> 5-124 Navigational Warnings > Optimal route planning service °°“Z°"“i”9 *°fd‘ffe'"e";

. o product specifications for
» S-12X Nautical Publications el
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04| Prototype development of e-Nav Service _ SHIART

WIDER COMNECTION SAFER NAVIGATION

= REDSS (ENC Service for Non-SOLAS Vessel)

« The Research team improved the user S/W to process S-101 ENC
according to the S-100 Portrayal Process

4 5-101 ENCs Feature Catalogue Portrayal Catalogue Rules Symbol
1. 5-101 Feature Catalogue :
. 5-101 Portrayal Catalogue S1008ase xsd W Areafills AccuracyOfData el £ ACHARED2.5vg
$100CLXSD 1 ColorProfiles :
B : i Fonts |: AdministrationArea.xs| & ACHARESL.5vg
L R1A0000_o000 | | LJKRSF2K33_000 | | (g SI00FCXSD J Linestyles (&) AirportAirield &) ACHBRTO7.5vg
1 KR180000_000 | (L] Eizﬁ:_ﬁ S100FD.XSD )\ Pixmaps AnchorageArea s 2| ACHRESSLsvg
!_l el e — =] 5-101_FC_ 0.8.8:xml 1\ Rules AnchorBerths| B ACHRES61.5vg
| | KR1D0OOOO_.000 | | | KR3F2K43_000 1. Symbols . .
| | KR1E0DOO_000 | | | KRSF2K44_DOD |&| portrayal_catalogue.xml ArchipelagicSealane.xs! a ACHRES7L.svg
S-102 Bathymetric S-111 Surface S-124 Nav.Warning
S-101 ENC (8211 . :
ENC (8211) Grid (BAG) Current (HDF-5) (GML)
SIS A o
A A i vl
A LIiiiiiiiiiiiis T e A .




04| Prototype development of e-Nav Service _ SHIART

WIDER COMNECTION SAFER NAVIGATION

= REDSS (ENC Service for Non-SOLAS Vessel)

« Process and Display of S-101 ENC

f f
1 l’ H !

ENC Streaming Server

ECS (GMT) ECS (Samyoung) (Naviworks)

1 S0 ML TE  (a

f
1

3 ECS Teams
and 2 ENC Streaming
Service Teams




SIMART

NMECTION SAFER NAYIGATION

MEDSIS(Prototype of Marine and safety information service)

Prototype development of Marine and safety information Service .
Wt SGEE PUITa ©KESTI calnavi
KHOA
( 1\
( 0 ’ | Nav. Warning |
MSI Service
MCP W ) {o 5-124 Ms| | Nautical Pub. |
g . DB
cg\:sgimiy w —— | Hydro Data |
Platform) SEl7 NPUB Service | & $-12X NPUB
Conne S/W o KMA
| | o DB
Mobile Device (MMIX(I'S ctor | @ e ———— | Marine Weather |
aritime Weather/Hydro
Messaging Service S/W S-412/s5-111
Service) | / U & 104 DBy $412 GML/HDF-5
L J S Convertor

1)Message Relaying
2)Message Queueing

MC Portal

3)Message Casting
4)Seamless Roaming

Maritime Cloud

1)Unicasting
2)Broadcasting

MIR MSR

3)Geo-casting

MMS 4)Multicasting

irn:mrn:smart:

ml
702-4303-9

e] fileName :
e] requestParam

istributeService] fullUri : 4:8080/f
154
UploadControl

http://192.16

r] {“protocol”:"h
nloa
,"requestParam”:




SIMART

WIDER COMNECTION SAFER NAVIGATION

= (Geo-spatial Database for managing Feature based dataset

irtd
I intd F i idw intd inta.
+ name varchar(126) . wid varchar(126) varchar(126)
value varchar(1024) F hret intd aeometry
: intd - wurole varchar(120) uppercomer | geometry
ostgre Sirbutetype | varchart120 Y
o= datas etaructurelnformation
- r idx intd
P datasetcoordoriging floatd
o datasstcoord floatd
E=E el e e L o ESRERE atasetcoordorising oa
twpe varchar(128) varchar(128) HSEEE o bror N ot
LM e = coordmulifactory inta
” ThH coordmultfactorz intd
Exchange Set !
Foreign Key : integer 8oL H datasotidontiicationinformation
B - i F ds_idx Intd
Catalog Version : integer et i -+ encodingspachicatian varchar(128)
- encodingspeciicationedition varchar(128)
. productidentiier varchar(126)
sraductedition varchar(128;
7 1175 nd 7 i 1 S vaehcizn
T {7 (TR geor N/E gaoeiny datasorileidaniinr warchar(125)
datasetiitle varchar(126
Dataset Feature Catalog S varchar 12
.+ datasetlanguage varchar(128)
. dat: Hop s har(128)
Foreign Key : integer Foreign Key : integer datasettopicoategory (1 varchar(l
Exchange Set Ref : integer Vesion : characterString
: vhormnz ncias [
S catsiogue & Inta F zimpleatiibue & Intd
nars warzran 1000 P warzran |
5 datnker warzran 1000 warzran |
o code warzran 1000 By Ints
Feintin w rela warchan 100008
=L = w relel warchan 10000
v remescs arsr-an 1000

Foreign Key : integer

Dataset Ref : integer
Spatial Info : Geometry
Feature Type : integer

(to Feature Catalogue) .
Type : integer Type : integer s r— e
Acronym : characterString Acronym : characterString By vt O ¢ Cabaingua e . 1N
u varchart 1 + eompi
e -

Attribute

T
Foreign Key : integer ey -
Feature Ref : integer T —— BT Intermmbontinng p 1 T
© vahe 14 [ s F camgimiinding & . awer
Attribute Type : integer uppEr Int KL 4] e
i . warchan oo Stk
(to Feature Catalogue) - bol -
* Infamsaganbindis & = ] bad ‘
e vsh -t Ininite bod ik
-

Feature Type

Attribute Type

Foreign Key : integer
Catalogue Vesion : integer

Foreign Key : integer
Catalogue Vesion : integer
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WIDER COMNECTION SAFER NAVIGATION

= S$-100 Data model

MSI — S-124 NW data model

Thomas
Christensen

Eivind Mong
(CCG)

STM
Validation

DMA NIORD

SMART Nav.
Project

S-128 Catalogue of Nautical Products




= S-100 Data model

Marine Weather —S-412
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04| Prototype development of e-Nav Service

Test results

RN f;..;ffffff’f

AAREL s AN
(N A LS NN
.fpf A AR R AR

AAN S SN
..Jf ..,1 ”. NANANN

r“ SN

PRI

W b B

A Lq, ff?
wi ANA

)»/
L AN

S P &Y
M).rfl

22 Z0j5E

ﬁAll
:
g

5




SIMART

WIDER COMNECTION SAFER NAVIGATION

= User satisfaction survey for the service prototype

METHIEE EU UET

Bt e-Navigation AMulA
MEX BET T\ 421 (BEFY]

v Title : User Satisfaction Survey for the SMART
Service Prototype

v Date : 18 Dec, 2017

v’ Venue : Daejeon Railway Station Meeting Room -

v Participants : Mariners, Fishermen (25 Persons) DAL I

GRS R 0 MO B
NELE L &

2HE HAes N F
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as] Brpds el 29 S Bl b vE
HE 8RS AR A

S L ER S e P
A5 A 2T de S
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A4 A 20 I FAEE R
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) eFHe | : :
v’ Survey Results : 56.4 (WP4), 57.53 (WP6 B A W ||k HEEaEm S B B . W] [
. . y . = - v ven [ wn [oe |
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o ome o 2E @ Fe o e ; Erere b N
(O L S5 A R i 1N 1 | s j+H ales @|la|e
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Question 1
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04| Prototype development of e-Nav Service _ SHIART

WIDER COMNECTION SAFER NAVIGATION

=  Summary of Prototype development

Prototype development of REDSS and MESIS which is ENC service for
Non-SOLAS Vessel and Marine information Service based on S-100

Concentration of system integration with other research teams
considering MSP, MCP and S-100

MMS among MCP components (MMS, MIR, MSR) was used in the basic
level

REDSS consists of two ENC Services for Non-SOLAS Vessels (S5-57
ENC and S-101 ENC Download and Update service for ENC, ENC Web
Map Tile Service for Mobile App)

MESIS consists of four marine information services (MSI, Nautical
publication, Marine weather, Marine environ and hydro service)
according to international standard based on S-100

User satisfaction survey was conducted by the Questionnaire method
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WIDER COMNECTION SAFER NAVIGATION

= Testing SMART Navigation Services in the Simulation Environ.

SMART Navigation Integrated Test Center was established in KRISO
Consists of Integration Operation System and 4 Simulators

REDSS and MESIS will be tested completely before installing in real
service system

Shore side Ship side

~ Server Room

Integrated Testing
~ Center '

Entrance




05| Future Plan

= MCP - MMS, MSR, MIR

* MMS : Relating, Queueing, Roaming and Casting will be tested (Uni,
Multi, Geo, Multi-Casting)

«  MSR : Revision of Service spec, technical design and service instance
and search SMART Navigation Service List and apply those

e MIR : User authentication test

base-stations

service

consumers wﬁp))

A

MC Portal

Maritime Cloud

MIR

MSR

MCP
Connect
or

MMS

HTTPS

= HTTPS: Client-Server Structure

HTTPS

26 = DDS: Publisher-Subscriber Structure

SIMART

WIDER COMNECTION SAFER NAVIGATION

service
providers

Tk
X

<«



OB/ Future Plan SIIART

27

WIDER COMNECTION SAFER NAVIGATION

Cooperation with KHOA, KCG and KMA

5-101 ENC will be produced and tested by REDSS (S-57/5-101
Download and Update Service for ECS, ENC Streaming Service for
Mobile Device Application)

5-124 Navigation warning, NAVTEX Message by KCG
Nautical Publication (5-122, S-123, S-127, 5-128) by KHOA

Marine environment and Hydrographic data (S-102 Bathymetric grid,
5-104 Tidal height for surface navigation, S-111 Surface Current) by
KHOA

5-201 Aids to navigation by MOF
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