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Shipping Routes

fRfAIZ LB
H AR DX

5 i1:99.7%
R :43.9%

Component Ratio of the Amount of Trade in Japan
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Changes in Shipping environment
(Enlargement of Ship) AN D K FE R

® Gross Tonege : about 1.2 - 1.5 times larger these past 10 years
® Net Tonege :about 1.2 - 1.3 times larger these past 10 years
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Impact of Marine Accident

The Party Damage
Hull and vessel
Cargo
Crew
Accident handling
Marine pollution, etc.
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around 52 billion Yen

~ O Losses from a Marine Disaster

Third-Party Damage ]
Transportation Activities
Fishery Resources
Marine Leisure

Marine Construction
coastal residents
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Losses from a Marine
_ disaster for 2014
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around 980 billion Yen
(around 3 billion Yen/ship)
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Safety Navigation
Zx s

Energy Efficiency
MERP) (BIXR) s

Environmental loading

reduction
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Advance in Positioning GRI)
Navigation Technology |ship Handling (Z#2) |
B T D HE Lookout (R akY) Reealer (P

Navigation
Technology

Magnetic satellite Communications
Compass INMARSAT
Gyro Broadband

Compassa

AlS
Satellite radio Location Systems

(Loran, Decca, etc.aaa)

ﬁ% . Ng
ECDIS Stellite AIS ﬁ
(ENC) Global Navigation Satellite System

(GPS, Galileo, GLONSS, etc. )
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Communication Between Ship and Land
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JCSAT-1B (150E) Ku band Down Link 2.0Mbgs = =
JCSAT-R Ku band/C band UpLink  1.6Mbps
64kbit/s~30Mbit/s

FHEE

e Ship’s LAN
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Example of Ship Operatlon Control System using Web site
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Example of Contents of Monitoring, Management and Support

Field ltem Contents
Welfare TVESE., A—IiGE
Welfare - R
SR B A REMOTE MEDICAL A BEDBRES
Entertainment BHETV, RAN—KE
Safety Navigation | Watch (Outboard) WA T DERBIEICLSMNER,. RIRY
T E M Watch (Inboard) H A S DERERIC K HMRAKRDOIEE
.. Hull Monitoring ARG H, BREGED) 7L A4 LER., k.
Monitoring = ortor THRERED 7L 51 LER. B5
“ e ngine onitoring O mPus ALK
B i B

Cargo Monitoring

BEYOREER

Navigation support

AT &

Weather, Sea State
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Tracking EgFHE

Specified route Tracking

RIRYLIFMEMAEDE IR, FEDHIE, FRMEE

Ship Managemen

Failure Maintenance

27—+ OHMET—SEHE, B

Failure Diagnosis P B >of SR
ﬂﬁﬂ'ﬂ%iﬂ Performance Maintenance | fiRflif£RE. &
Risk management | Reporting of Accidents BHRERORTER
ST Damage Control, BEERORRER L E
Information Marine Pollution Info. B0 05 KR

ARt

Ocean and Weather Info.
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Object

Environmental Change and Various Problems in Shipping

Energy Efficiency, Environmental Loading Reduction, Shortage of Seafarers,
Diversification of Operation Level

v

Novel Transportation Technologies (& Ul VB E#ihRF:1iT)
Navigation Support from Land (fE LD SDEMZIE)

Information Management System (IBFRINEEEI X5 A)
Development of human resources (AMDERK)

Information Handling and Analysis, Provide Navigation , etc.
4

Integrated
Management

Communication

Information
between Ship :
and Land Sharing

Education
and Training

of Information




Ship Navigation and Information Technology

Navigation
Environment

Navigation

Support
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Environmental loading Assessment Theory ‘
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Advanced Navigation System




Management, Integration and Sharing of Information

....

Datab knowledge
Sa d asle , Study/Research
ystem Integrity New Insight
Integra- | Efficiency
tion Environment
protection
Variety of Instruments Combination Understandability
Different Data Format Interrelate Accuracy
Row Data Interaction

BB | S 2

TRIFEY 5900kn




Advanced Navigation System (ADNAVS)
in TUMSAT




For |[deal Navigation Support - ADNAVIS

Seafarer, Pilot,
Ship Operator, etc

Ship Management,
Monitoring, ICT, etc

Advanced Navigation System

| Education and | I
Training |

Professional engineers of

Study and |

Development

Improvement of study
ship operating technology quality on maritime field

Navigation, Ship Operating
Technology, Ship Building,
Oceanography, etc

J
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Data 02
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~ AISInfo.

i wmr%
Analyis System .
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Web Access

Data Storage
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ADNAVS Outline

Maritime
Broadpandf
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Mobile

‘Research

Weather Info.
Wave Info.
Ship Performance
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Available Information on ADNAVIS

B Global Nautical Chart

B Image of Radar Echo in Tokyo bay

m AlS Information in Tokyo bay

B Windshear Information in Tokyo bay
B Web Camera Images in Tokyo Bay

m Numerical Forecast Coastal Wave Model (CWM)
m Global Spectral Model (GWM)

. . . . Ncﬁti:taﬂa‘ggizmn Eggit
m Information of Ship’ s Navigation Data @aNT s
m Information of Ship’ s Engine Data g e e
B Image of Ship’ s Web Camera ‘ﬁ’ & e

Data Storage  Web Access



Portal Site (Web)
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Gathering of
Information
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Distribution [Server) [Operation simulator station]



Land Station and Radar Cover Area

Instruments
(1) Radar
(2) AIS

(3) Vane Anemometer
(4) Web Camera

" - Ty |
Johnan St. = :
[S _ R\
Higashi | St. A N B ’
Igashi Ougi St A\ .
Radar N
Observational
Range

Hamakanaya St. || «
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Facility of Shioji maru

Maritime BroadBand
CommunicationSystem



Marine GIS: Layer Model

Ship’s Data

| Position, Ship’s Track- -

ANSNN

)
S|

AIS Data

: Radar Image

Weather Data

Chart Data

'\

J Ship Name, Position- -

| Land Station--

Wave. Wind - -

Route, Light House, Buoy)

[ Base Map ]NauticaIChart

Spatial data,
Geospatial
Information

Superposition Display of Spatial Data and Nautical Chart
B BHICEhERERT—A0ER - BRRR T IEERE
B BT ADEAEDOEICKLEHT- 74



Model in Matime GIS

m Wind

W Radar Echo
B Ship’s Data

m AIS

m GPV

B Guard Zone
B Study Result
m C-MAP(UP)
m C-MAP(LOW)




Target Info
Type ClassA

Hame OGASAWARA MARL
Callsign JHLO
MMsI 431912000
Mo 0
Destination  TOKYO TAKESHIBA
ETA 05/16 15:30
Latitude 35386050
Longitude  138.763300
Speed 123 kn
Course 0.7
UpdateTime 2010/05/16 13:58:24
Target List
TYPE tame
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Ship’s Tracking
ing AIS Data
3

N

Southerg_:gnd of AiSDa ta
Uraga Strait
Sharing

2"d Aug. 2010
08:00

Example of
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Realtime Collision Risk Assessment
using Ship’s Route and SJ Value

Ship traffic Analsis
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Ship’ s Data
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Image of Web Camera (3 Land—Station)
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Weather Data and Optlmum Route
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Weather Routing System in ADNAVIS

» TUMSAT
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Data at Sea

Meteorological Agency
Weather Info._
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Example of Utilization

Web Meeting
(ShIOJI Maru — TUMSAT)

Shioji Maru

e-Learning using Maritime BB

.- érisaming atnﬂumun .

i ) , .
\ P o PDA Mobic Phone |
v d [ezae258 * | (Wirslsss LAN) :
H - g : i Lnnton
\ - @23 ; Tablet PC 5
. ojector - ’ X S 3
s g e e o .
S nvn/s VAS

AUpdateTime  2010/05/13 14:01
A W




MUNIN : Maritime Unmanned Navigation through
Intelligence Networks

(B~ v ;T —OZFBDOME ANE)

Drone Cargo Ship

Rolls-Royce Holdings Plc
(Blue Ocean development team)

Co-funded by the European Union

(B :E &
— 3.5 million-euro
(S 4.8 million)

Unmanned, Remote-Controlled
Ships

http://www.unmanned-ship.org/munin/



Autonomous Ship

e Ship Handling by Crew
e Decision making by human
+ Support by System (Tool)

e Remote Control

e Decision Making by Human
+ Ship handling by System

e Direct route and operation

e Direct and support by human-+
advanced decision support systems

e Autonomous - Unmanned ship

e all the operational decisions
independently without intervention
of a human operator




MUNIN

 Background

Shortage of seafarers in the future

Slower sailing speeds - Economic and environmental benefits

(12 %~15% less fuel)

Way out of the impasse of a shortage in the supply of seafarer (about 5%)
— Increasing transport volumes

Reduce risks such as piracy - No hostages to capture

Crew costs can be reduced (about 20%)

Human error causes most maritime accidents - reduce accidents

e Realization of MUNIN

Captains to operate ship remotely

Remote control from land using satellite communication system
Advanced sensor module - Receive realtime ship’s data at
Simulates 360-degree views from a vessel’s bridge

GPS— Accurate ship’s position

Preventive maintenance and emergency back-ups

Reducing the time seafarers spend away from their families

http://www.unmanned-ship.org/munin/



Ship Navigation in the Near Future ?
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0/ Autonomous
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Submersible

$ About 20m depth
Surface Ship

No influence of wave




New Types of Electric Boats - RAICHO

= Reduction in air and water pollution and
helping slow global warming.
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Virtual Shioji Maru

Thank You for your attention



Advanced Navigation System

Using Maritime BB and Maritime GIS,
we make our dream come true.
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Ocean
broadband

(5\

Ship

“"4;
Wireless LAN

©)

AlIS station

Shore radar station

T'_

*Meteorological
information
* Oceanographic

information
*Hull

Configuration of System and Available Data

Advanced Navigate System

p
Data Collection System

*Navigational information
*Engine information
*Marine radar information
* AIS information

*Shore radar information

|* Web camera images

A (

-

J \

A (

GIS Data Management System

* Total management system

*GIS overlay display system

* Spatial information storage
system

*Open management system

= A
=TV conference £
system )

Data Analysis System
forecasting
*Optimum route

*Meteorological/
calculations h

oceanographic
\-Hull motion information

s

=)

Supervision Display System
*Supervision display station
*Onboard simulator station

*Operation simulator station

N

-

\

Data Storage

* Spatial information
* Chart information

ﬂ)

Mobile System

*Mobile terminals

Internet

characteristics

Open to Web !

Configuration of System

35
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Analyis System

Data Storage

Available Data

Mobile
System

Web Access
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Target Info
Type ClassA

Name SHICL MARU

Call=ign IGAB44

MMSI 431100037

Destination  TOKYD

ETA 05/13 05:00

Latitude 35657917 i}

Longitude. 139, 770200 j - =]
Speed 01 1
Course 2110

% UpdateTime 2010/05/13 14:01

Toto-aives

QEHM 05:23
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Advanced Navigation System
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— A=Y

m DBMS (Data Base Management System)
PostgreSQL ver8.1
SQLEFE. REM. FHMNEE. KXk

B KBEI7AIVORTL
NFS. SAMBA

AN

5T/Nf kX558

. T—G‘*Etﬁ
AIST—R(95AA, B, R—RART—Lav G E 14 ED Ay t—C52ER.
BERLTT—TILIZHEH. LU, TO—FEIDONMEAAYE—D)
e T —2 (B EHR. HEER. L—F ER)
L—2BT—42(L—7E1{Z. EREER)
KET—2(CWM: BRAFEREHIETAET—4
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F— % —

AISTEER
No
IHE AW IHE A Type H Def £
1 | B¥ciD source_place_id char (5) pk
2 | MMSIEE mms i_no char (10) pk
3 | BfT current_dt numer ic (8, 0) pk, yyyymmdd
4 | Bl current_tm numer ic (6, 0) pk, hhmmss
B ER. #EEER. L—21EHR. BREEEHR
No
IHBEAW IHE AW Type Gfs) Def S
vessel_id or
1 BfEID source_place_id ohar (8) pk
2 | B (H#HFR) current_w_dt numeric (8, 0) pk, yyyymmdd
3 | Bl (HR) current_w_tm numeric (6, 0) pk, hhmmss

43




F—H%F—2

J[RIEH

No

IHB AT HEAWH Type il Def &5
1 | K]E&TYTID weather_area_id char (5) pk
2 | [IRFEAHICD weather_kind_cd char (1) pk, HOO1
3 | FHRERMTISST forecast_actual_flg char (1) pk, 0: F R 15
4 | FExBH announce_dt numeric (8, 0) pk, yyyymmdd
5 | FERFEZ announce_tm numeric (6, 0) pk, hhmmss
6 | FHmABALT forecast_dt numeric (8, 0) pk, yyyymmdd
7 | PR forecast_tm numer ic (6, 0) pk, hhmmss
9 %%7‘—“—9 J—A data_source_cd char (2) ok, HO10

44




A?E_CI assAfE

mEiD (FK)
MSI S /2 (FK)
Bé/1 FK)
B%1/6 (FK)

INOES or OF XeAAES (FK)
iz &

J—JLH A
8

i
{i = AR
i

i
fafE - FEECD (FK)
DTE

AlSii—<i3 2
F— L OE S
E =1

Y

3]

\>\(

gl

O EN AT T HL o - E—
AISOERIZ LT,

AlS ClassBiE ¥R
gD (FK)
MSI&S/2 (FK)
Bft/7 (FK)
Bral/6 (FK)

/2
HHAE/2
BE2
12 {5 P/ 2
®A/2
gem/2
Moe AiL/2
&2
ﬂ’nmm 2

ﬂ’#i #ﬁﬁ[}[} (FK)

I_

&

|
]

4D

SARAAZE 451 8

B‘-*fi'] 6 (FK)

e Pl
e
)

S e I B |
FI5G [l vt

ik

FE Tt ER
MR bEaECD

HEREBERR B

HmiEmID FK)
WS &5 /2 (FK)
Bit/7 (FK)
Eral/6 (FK)

Bl
FERE/4
B4
a5 4
%E

ﬁﬁﬁ#ﬁﬂﬁmiﬁ#ﬁﬂﬂ
43

71'71’//3;’& v
DTE/4

ZibBIEH
ErRITiD (FK)
WSIE=/2 (FK)
Bit/7 (FK)
BrEl/6 (FK)




Advanced Navigation System
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C-MAP Professional+ World Coverage
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