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E-NAVIGATION SYSTEM ARCHITECTURE

“E-Navigation is the harmonized
collection, integration, exchange,
presentation and analysis of maritime
information onboard 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”

(2007 7 AR, THRUXEE,)

ELTWVET,
INEATLETRT E, X1
(E-Navigation D> 25 LK) 2% H 7,

Amalgamated revised draft - 24 November 06
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Inputs z

A Descriptive Model for E-Navigation

integral Communication:

7 RO LD T HIERMRICERL
7= By £, X2 (E-Navigation o #% B¢ [X])
KHoban, K2oEANCHE R ER
D3, FE o AN A B B OV R A SR
WRENET, 202200 %HEH LT,
E-Navigation D& & LT FE T,

Outputs

includes E-Nav service
communications, AlS,
LRIT and standardised

Data
communications

The core of E-Nav comprises
a combination of navigation
and waterway management
functions and responsibilities
{see separate architecture
diagrams).

1. Systems to have appropriate redundancy, backup and individual integrity
2. Ship specific

2 E-Navigation D#8EX]
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@ Navigational charts
+ Lack of resources for new surveys for



some coastal states

- Short to medium term use of RNCs
pending availability of ENCs

-The need to review supply
mechanisms e.g. Internet services
to download chart data and chart
updates 7 ¥

@ Bridge display and operation

- Define a group of standard bridges;
structure and minimum equipment.

+ Implement new rules and guidelines
to be implemented (including HEAP)
- Display reporting status in “single
window/one shop” concept
reducing workload 7z &

® Shore display

- Revise IMO regulations to guide
regional SRS/VTMIS systems.

+ Revise IMO (ITU/IEC) regulations
and present standards to ensure
secure closed networks and databases
with defined access.

- Address liability concerns regarding
the commercial use of AIS data 7 &

@ Communication support

- Congestion, interference, licensing,
spectrum pricing, spectrum
limitations, competition for spectrum

- Long timescales for standardisation

- Possible requirement for encryption
if using public networks rather than
dedicated links 7% &

® Data storage

- Agree content and format of stored
data, including the amount of detail

- Identify who owns the data, has
access to it and if it can be sold /
provided to a third party

- Assess the risks of what happens if
this information is freely available
Tk

® Training/Crew

- That training needs to be a standard
element of all IMO regulations and
guidelines.

- Skills/competency levels that must be
agreed %%

@ Equipment & software

+ INS/IBS evaluation and analysis. (e.g.
ECDIS, doppler log, 'echo sounder-
sonar navigation, bridge navigation.
watch alarm system, enhanced AIS
use, etc.)

-Complex issues with regional
dissimilarity. Items to be considered
soon as several regions are preparing

systems. 7 &

AtoNs

- Uncertain timelines for deployment
of new GNSS positioning systems
(e.g. Galileo) . Harmonisation
with augmentation systems (DGPS,
GLOSNASS) , improved integrity.

- Data exchange and presentation of

electronic AtoN information 7 &

JACRAN, No.49 (2007)



HIRAE  No.49 (2007)

®@ Decision making support system
for anti-collision

- Filtering collision risk for presentation

+ Method for identifying a target ship
and for negotiation with ship using
data link

+ Integrated display and operation 7
e

@ Collision warning system for small
vessels

» Proper human interface to notice

collision risk and to assist decision

making for collision avoidance 7z &

5 E-Navigation, HAEOB#SROE
73
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B> T3 E-Navigation oD ¥ s 5 25 % i 4t
FHHDWA &) EPEN SR 2 FHiy
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Rk & D 647EDPBIRT % 32404 DR
#¥E % Pleasure boats & Fishing vessels,
Small commercial vessels (500GT i)
and Large commercial vessels (500GT
DUE) oo - obr L, RO &3
L BB OMIL 2T RV E L,

Pleasure boats & Fishing vessels
FaBEHRRE
- Insufficient watch keeping

- Failure to aware of encountered

vessel

- Failure to notifying own existence to
encountered vessels

W E 72 B HERE

+ Support for watch keeping

« Support for awareness of encounter
vessels

« Support for notifying own existence
to encountered vessels

Small commercial vessels (500G T &)

FABEHRIN

- Insufficient watch keeping

- Failure to aware of encountered
vessels

- Failure on the evaluation of collision
risk and/or on decision for collision
avoidance manoeuvre

W & 7 B BRRE

- Support for watch keeping

« Support for proper decision making in

collision avoidance

Large commercial vessels (500GT X

+)

F R

- Failure on the evaluation of collision
risk and/or on decision for collision
avoidance manoeuvre

W & 72 % R

+ Support for proper decision making in

collision avoidance

6 S-mode, BEMNRS

ZN 5 DigEm & T LT, E-Navigation
BT 2B LTI, FiLwELhE
LTS modeZz 52 2ffk7T7 77+ &



LTHID A 70D & DFRRDS, BRIE D
HENTHET, Smoded HNIZ, BE
7 SIS DB EDORICE ST T
b, BB ICHEESROBELREENTE S
LTI LAY ET,

S-mode &3, BHEIHN SN/ Y~
PRL, A= —ZrrbsT. ETOM
BT 4 AT VvAIL, ZORY 33N
R, TA AT VA REHEX =2 — 2}
U=V AT AL BHEL VI —T7 2 -
(F—R—=F/ PaAA74v 7% K&
HEAMNER 2 M A7 + —< v b Y]
W BEZZ2bDEERINET, Smoded
FEhe g zamslix, AR 7 7 a—
Fob L, MEEERICBIT 5 S-mode kg
D EBEEELE ED L 5 IXfTR ) Db,
F7. HEROTFICBWTED L Y ITk
IDDBEDRDHN T,

7 ES53EMITERENBERICEITIE

]

SR 194E 6 H o SBIRIEITE 2 S
DB H Iz, IMO D53 RIff TR/ NE
BB WTELR6ETIEBETZ2aL 2
RYFUVR TN —TOHERER L L
iz, E-Navigation o BB S48 (2 DT D
B frbinEz L, ZOKE, 12—
Py e LT, KRR BE. 7
B HIWOR IC R D185 i B R OVBE
RICBT B 2—v I — DB,
E-Navigationlz X D 2 I N3 RN &E Z &,
% 7-. B-Navigation @ ¥ 1% 13 £ fif B C
Bl 2=V —HHEFHETHLIREI LN
ARINE L7,

Friz, 325 0 HARDRESCE N S
. BHIMMfT R/ NEE R D 6 XAl

TRENEERECOMICETohBaL
ARV TV AT N—=T BT, 2—H—
BEEA T 2BICERE L TERIND
REIEPEEINE L, Hic, FRo
A5 TIEREICOWTH . HERAEORE
WCEWTRROEREZED L Z EEE L
WwekInE Lz,

NS DFEIROMER. REFTTNERS
EFTCALARYFVR - IV—T7 %5 T
5IEERD, BFITN—TITBBT, M
ToOATy 7T %229 2L ERD &
L7,

a) 1 —¥—DRE

b) 2—4—HED R

c) =Y =D —EANEFEDOMZ
d) BEYAT L, —EADHE

e) Y AT ARV —RADEMDIAHEL
£) X% v 7Ot

g) BRI O

h) ¥ A7 LiEGEoE

8 BEFBFOIALARYFVYR F
W—TIEBIZRIEESEDOEE (&
Hbhic)

53 EIfT R A/ N R B 20 & R EIfifT
HENEESETOMICERToNLaL X
Ry TR T—71%, FHI1EREL
kT A, HEA» S I3 — ¥ Y
OUIE(LIZEI L, AR & FEBEREmEIC R Sy
L7t 2475 o7 LT, UToz—¥—
HEHBEIC DWW THERN 2 2 v 252
LTCwEd,

(1) e-Navigation should support
mariners in the maintenance of safe
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passing and clearing distances and
collision avoidance.
e-Navigation should support
mariners in anti-stranding
maneuver.

e-Navigation should support
mariners in avoiding rough sea
area.

e-Navigation should support
mariners in Search & Rescue and
Security .

e-Navigation should support
mariners by advanced information

from land based support facility .

SEETICER I, ER1)OBEN 2
XV FPHNBEZBNALET,

IMO T E-Navigation i B3 2 {E21%.
20084 E R F TILZ DGR ET 2 P&
o TWET, S8k, aL ARV TV
A - )= T RO200846 A b 5 DMiAT
RRNEHZIIB T 2EEOEN 2T,
E-Navigation i3 % €& O B #&fb. #
RUDTER, FARED AR OBAT
DB & B 2 MBS DR EM T b 5 F
ETT,

9 HE

BB, AL, 2006FFE @) HAM
Bt e e TSR 12 6k 5 HEHE I B
T 2 AN (MP5) J (H A IR ES)
WKWEWTEBLZDDTT,

2HH

User:
Generic Merchant Mariner

Primary need:

and collision avoidance.

e-Navigation should support mariners in the maintenance of safe passing and clearing distances

User Need

Comments / Specifics

Collection (1) Precise position information,
speed and heading of own

ship.

(1-1) DGPS and other position fixing system for
reference for checking soundness of GPS and
backup.

(1-2) Gyro compass, satellite compass

2) Automation of data
acquisition of ships around by
all available means.

(2-1) AIS : Providing target ship information
electronically. Increase of AIS equipped ship
is demanded.

(2-2) RADAR/ARPA : Enhancement of automatic
acquire function, automatic target canceling
and management function to obtain electronic
data of ships are demanded.

(2-3) Image processing function of video image:
Capturing ship image to provide direction and
distance information of the ship.

(3) Information of small boats
and current fishing area

(3-1) Broadcast information of position of small
boats and observed fishing area and fishing
related information such as the seasonal
methods for fishing from land based facilities.




Integrate

(4) Organization of target ship
data by using three types of
electronic information.

(4-1) Method for harmonizing three types of
electronic information to compensate the
rack of reliability of each type of information.
Three types information are listed below.

1) Seascape image from the bridge,
2) RADAR echo and
3) Target information from ARPA and AIS)

Exchange

(5) Exchanging navigational
intension between encounter
ships for collision avoidance
maneuver.

(5-1) Support function for exchanging
navigational intension in collision avoidance
situation with electronic way by using AIS
Binary Message or other means. Navigation
intension includes planed route data, demand
of passing pattern such as "Port to Port",
demand of changing course and demand of
voice communication with VHF. Other means
include AIS DSC, cell phone and wireless
LAN.

(6) Cell phone communication

(6-1) Effective way for getting phone number of
encounter ship

Presentation

Presentation for own ship
navigators

(7) Integrated presentation of
target ship data harmonized
with seascape image to
make it easy to get detailed
information of the ship which
is seen by watch officer.

(7-1) Example: Integrated display for target ship
information on seascape video image. NAV
52/INF.6

(8) Information display
for promoting adequate
awareness of shortage of
watch operation.

(8-1) Bridge Navigational Watch Alarm System
user friendly and not to disturb the watch

(8-2) Area or point related, and work elapsed
time related advice function with artificial
voice to aware notandum in navigation and to
promote motivation for watch task

(8-3) Standard to have a display for Class B AIS
and useful display for Class A AIS.

Presentation for other ship
navigators

(9) Communication means for
notifying own ship existence.

(9-1) RADAR reflector for small craft

(9-2) Sound reception system

(9-3) Special lights at night to enhance
detectibity of encounter ship watch officer.

-10 -

JACRAN, No.49 (2007)



Analysis (10) Collision avoidance| (10-1) Automatic ship stopping function for

functions as a minimum collision avoidance,

automatic avoiding action. (10-2) Automatic heading control function for
collision avoidance

(10-3) Algorithm for initiating automatic
collision avoidance maneuver

(I1) Algorithm of collision | (11-1) New algorithm for selecting risky ships
avoidance for decision making and attention needed ships to prevent too
much warning in congested area

(11-2) Support system for confirming adequacy
of adopted collision avoidance maneuver by
an onboard system or by shore base system

Any other Comment:

(12) Support for ship handling with one person operation in collision avoidance phase is
demanded especially in small vessel such as Auto pilot, track control and voice control which
enabled direct command to rudder angle. In such system, detailed user interface study and
design are needed.

(13) For small craft following demands are requested.
+ Automatic function for detecting encounter ships
+ Function for detecting collision threat
- Function for warning collision threat
» Support function for recognizing patterns of encounter situation
+ Support function for finding safety path
- Function for making aware of own ship existence to encounter ship
+ Function for warning collision threat to encounter ship
- Support function for exchanging navigational intention
- Function for getting and displaying information from land based facilities
- Simple and timely information
- Simple and hands free operation

WihiE NoA9 (2007) o
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