
	

	
Grant	A
Project	
Project	
Fundin

	

	
Due	dat
Actual	s
	
	
Start	da
	
Lead	pa
Distribu
	

PU	 Publ
PP	 Rest
RE	 Rest
CO	 Conf

Agreement	
t	acronym:	
t	title:	Marit
g	Scheme:	

D4.5

te	of	delive
submission

ate	of	proje

artner	for	d
ution	date:

Pr

lic	
tricted	to	othe
tricted	to	a	gr
fidential,	only

number:	3
MUNIN	
time	Unma
SST.2012.5

5:	Arc

erable:	201
n	date:		201

ect:	2012‐0

deliverable
	2014‐02‐0

roject	co‐fu
Sevent

er	programm
roup	specified
y	for	member

14286	

anned	Navig
5.2‐5:	E‐gui

chitec

3‐07‐31	(M
13‐08‐01	

9‐01	

:	MRTK	
08	

unded	by	th
th	Framewo

Diss

me	participant
d	by	the	cons
rs	of	the	cons

gation	thro
ided	vessel

	
	

	

	

cture	
	
	
	

M11)	

he	European
ork	Progra

semination	L

ts	(including	
sortium	(inclu
sortium	(inclu

ough	Intelli
ls:	the	'auto

speci

	
	

Pr

n	Commissi
mme	(2007

Level	

the	Commiss
uding	the	Com
uding	the	Com

igence	in	N
onomous'	s

ificat

roject	Dura

Docume

ion	within	t
7‐2013)	

sion	Services)
mmission	Ser
mmission	Ser

Networks	
ship	

tion	

ation:	36	m

ent	revisio

the	

)	
rvices)	
rvices)	

onths

n:	1.1

	 	

Public



	

	

	
	

Status: 

	

	
Delivera
	
Classific
	
Initials	
ØJR	
ÅT	
PB	
	
Rev.	 W
0.1	 Ø
0.2	 Ø
0.3	 A
0.4	 A
0.5	 A
1.0	 Ø
1.1	 Ø
	
Internal
	
Initials	
	
	

	

	
The	cont
represen

While	th
participa
but	not	li

Neither	
responsi
herein.	

Without	
members
or	damag

 final V1.1 

able	 D4
	

cation	 PU	

Author	
Ørnulf	Ja
Åsmund	
Pål	Baltz

Who	 Date	
ØJR	 2013‐
ØJR	 2013‐
All	 2013‐
All	 2013‐
All	 2013‐
ØJR	 2013‐
ØJR	 2014‐

l	review	nee

Reviewe
	
	

tent	of	the	pu
nt	the	views	e

e	information
ant	in	the	MU
imited	to	the	

the	 MUNIN	
ble	 or	 liable

derogating	 f
s,	their	office
ge	caused	by	

	

Doc

.5	Architectu

(Public)	

an	Rødseth	
Tjora	
ersen	

Co
‐05‐13	 Fir
‐06‐14	 Ad
‐06‐22	 Aft
‐06‐24	 Aft
‐06‐30	 Fu
‐07‐31	 Fin
‐02‐08	 Ed

ded:

er	

ublication	her
expressed	by	

n	contained	i
UNIN	consorti
	implied	war

Consortium	
e	 in	 negligen

from	 the	 gen
ers,	employee
or	arising	fro

MUNIN

D 4.5 – 

cument	su

ure	specifica

omment
rst	layout	and
dditional	on	s
fter	comment
fter	comment
urther	update
nal	editorials
ditorials	befor

D

rein	is	the	sol
the	European

in	the	docum
ium	make	no	
ranties	of	me

nor	 any	 of	 i
ce	 or	 otherw

nerality	 of	 th
es	or	agents	s
om	any	inform

N – FP7 GA‐N

 Print date: 1

2/43 

ummary

ation

O
M
M
M

d	ideas
sec	3.	Input	fr
ts	– three	stru
ts	– added	FC
es	after	intern
s,	additional	o
re	publishing

[

A

	

Disclaime

le	responsibil
n	Commissio

ments	is	belie
	warranty	of	
erchantability

its	 members
wise	 howsoe

he	 foregoing	
shall	be	liable
mation	advic

No 314286  

14/02/08	

y	informa

Organisation
MRTK
MRTK
MRTK

rom	partners
ucture	for	ind
I and	method
nal	release
on	S‐100
g,	changes	to	

[			]	yes

Approved

er	

lity	of	the	pub
n	or	its	servi

ved	to	be	acc
any	kind	wit
y	and	fitness	

s,	 their	 office
ver	 in	 respe

neither	 the	M
e	for	any	dire
e	or	inaccura

Dissem

ation	

n

dicators,	func
d	(sec	7)

function	list.	

[	X

	
	

blishers	and	i
ces.	

curate,	the	au
th	regard	to	th
for	a	particul

ers,	 employe
ect	 of	 any	 in

MUNIN	 Cons
ct	or	indirect
acy	or	omissio

mination le

Role	
Editor	
Contributor	
Contributor	

ctional	groups

X	]	no	

Not	approve
	
	

it	does	not	ne

uthors(s)	or	a
his	material	i
lar	purpose.	

es	 or	 agents
naccuracy	 or	

sortium	 nor	 a
t	or	conseque
on	herein.	

vel: PU 

s	

ed

ecessarily	

any	other	
including,	

s	 shall	 be	
omission	

any	 of	 its	
ential	loss	



	

	

	
	

Status: 

	

This	 re
architec
on‐goin
the	ship
with.	

The	ma

1. D
M

2. D
w

3. O
M

In	 addi
activitie

Note	 th
Howeve

	

 final V1.1 

eport	 gives
cture	 and	
ng	initiative
pping	comm

ain	new	con

Documenta
MUNIN	dev

Developme
will	be	furt

Outline	 of	
MiTS	comp

ition,	 the	 d
es	in	WP4.	

hat	MUNIN
er,	MUNIN	

	

s	 an	 overv
describes	h
e	to	link	th
munity	get

ntributions

ation	 of	 th
velopment

ent	 of	 a	 ne
ther	develo

a	 simulati
pliant	syste

deliverable

N	will	 not	 d
is	one	imp

	

MUNIN

D 4.5 – 

Execu

view	 of	 the
how	MUNI
he	e‐navigat
ts	workable

	in	this	rep

he	 prelimin
s	(sec.	2).

ew	 function
oped	in	MiT

ion	 system
ems.	This	is

will	 as	 st

directly	 use
ortant	cont

N – FP7 GA‐N

 Print date: 1

3/43 

utive	sum

e	 MiTS	 (M
IN	will	 con
tion	and	e‐
e	and	effic

port	are:	

nary	MiTS	

nal	 decomp
TS	(sec.	4).

m	 to	 determ
s	still	under

tated	 above

e	 the	MiTS
tributor	to

No 314286  

14/02/08	

mmary	

Maritime	 In
ntribute	 to	
‐maritime	i
ient	comm

architectur

position	m

mine	 comm
r	developm

e	 cover	 pa

S	 architect
	the	emerg

Dissem

ntelligent	 T
its	develop
initiatives	i
unication	s

re	 and	 how

model	 and	 s

munication	
ment	(sec.	6

rts	 of	 the	

ure	 as	 it	 is
ging	specific

mination le

Transport	 S
pment.	MiT
in	such	a	w
standards	

w	 that	 is	 li

status	 syst

	 requireme
.3).	

document

s	 a	 concep
cation.	

vel: PU 

System)	
TS	 is	 an	
way	that	
to	work	

nked	 to	

em	 that	

ents	 for	

ation	 of	

pt	 study.	



	

	

	
	

Status: 

	

AEMC	

ANS	

AOS	

ASC	

ASS	

BAS	

CMDS		

COLREG

DNV	

EA	

EAS	

ECT	

EOSP	

EVS	

FAOP	

FCI	

FSI	

GMDSS

GNSS	

IALA	

IBS	

ICT	

IHO	

ITS	

MiTS	

MOB	

 final V1.1 

Autono

Autono

Assista

Autono

Advanc

Bridge

Comm

GS	 Interna

Det	no

Enterp

Engine

Emerg

End	Of

Enhanc
contro

Full	Aw

Functio

Functio

		 Global	

Global	

Interna

Integra

Inform

Interna

Intellig

Maritim

Man	Ov

	

omous	Eng

omous	Nav

ance	Other	

omous	Ship

ced	Sensor

	Automatio

on	Maritim

ational	Reg

rske	Verita

prise	Archit

e	Automatio

ency	Contr

f	Sea	Passag

ced	VTMIS
l	system).	

way	On	Pas

onal	Condit

onal	Status

Maritime	D

Navigation

ational	Ass

ated	Bridge

mation	and	C

ational	Hyd

gent	Transp

me	Intellige

ver	Board	

MUNIN

D 4.5 – 

List	of

gine	Monito

vigation	Sys

Ships	(Eme

p	Controlle

r	System	

on	System

me	Data	Stru

gulations	fo

as	(Classific

tect	(design

on	System

rol	Team	

ge	

S	System	(C

ssage	

tion	Index

s	Index	

Distress	an

n	Satellite	S

ociation	of

e	System	

Communic

drographic	

port	System

ent	Transp

N – FP7 GA‐N

 Print date: 1

4/43 

f	abbrevi

	
oring	and	C

stem	

ergency,	se

r		

ucture	

or	Preventi

cation	socie

n	tool)	

Can	normal

nd	Safety	Sy

System	

f	Aids	to	Na

cation	techn

	Office	

m	

port	System

No 314286  

14/02/08	

iations	

ontrol	(Sys

earch	and	r

ng	Collision

ety)	

lly	be	seen

ystem	

avigation	an

nology	

m	(Architect

Dissem

stem)	

rescue)	

ns	at	Sea	19

n	as	a	stand

nd	Lightho

ture)	

mination le

972	(IMO)	

dard	VTS	o

use	Author

vel: PU 

or	traffic	

rities	



	

	

	
	

Status: 

	

MRCC	

MSP		

OCT	

OS	

SCC	

SECA	

SFI	

SI	

SOA	

SOLAS	

STCW	

TCI	

TSI	

UML	

VDE	

VTS	

VTMIS	

	

 

 final V1.1 

Maritim

Maritim

On‐boa

Other	S

Shore	C

Special

Abbrev

Status	

Service

Interna

Standa

Techni

Techni

Unified

VHF	Da

Vessel	

Vessel	

	

me	Rescue	

me	Service	

ard	Control

Ships	

Control	Cen

l	Emission	

viation	for	

Indicator	(

e	Oriented	

ational	Con

ards	of	Trai

ical	Conditi

ical	Status	I

d	Modelling

ata	Exchan

Traffic	Ser

Traffic	Mo

MUNIN

D 4.5 – 

Coordinati

Portfolios

l	Team	(for

ntre	

Control	Ar

"Skipsforsk

(may	be	sub

Architectu

nvention	of

ining,	Certi

ion	Index	

Index	

g	Language

nge	

rvices	

nitoring	an

N – FP7 GA‐N

 Print date: 1

5/43 

ion	Centre

r	passage	to

rea	

kningsinsti

bdivided	in

ure	

f	Safety	of	L

fication	an

e	

nd	Informa

No 314286  

14/02/08	

o	and	from

itutt",	used

nto	FSI,	TSI

Life	at	Sea	

d	Watchke

tion	System

Dissem

	berth)	

	in	SFI	Grou

	and	TCI)	

eping	(IMO

m	(extende

mination le

up	System/

O	Code)	

ed	VTS).	

vel: PU 

/15/		



	

	

	
	

Status: 

	

	

Execut

List	of	a

1.  Int
1.1
1.2

2.  Th
2.1
2.2
2.3
2.4
2.5

3.  Do
3.1
3.2
3.3
3.4
3.5
3.6

4.  Fu
4.1
4.2
4.3
4.4
4.5
4.6

5.  Inf
5.1
5.2
5.3

6.  Ser
6.1
6.2
6.3

 final V1.1 

tive	summa

abbreviati

troduction
1  Scope	an
2  Structure

he	Informa
1  A	Genera
2  The	e‐Na
3  The	MiTS
4  The	e‐Ma
5  MUNIN	a

omain	and	
1  Domain	m
2  The	syste
3  Operatio
4  The	auto
5  Ship	oper
6  Control	m
3.6.1 
3.6.2 

nctional	a
1  High	leve
2  Technica
3  MUNIN	F
4  Technica
5  Status	in
6  Status	in

formation	
1  Existing	m
2  The	IHO	
3  MUNIN	a

rvice	layer
1  The	servi
2  Physical	
3  Traffic	vo

	

ary	.............

ions	...........

n	..................
d	purpose	.
e	of	deliver

ation	Syste
al	Informati
avigation	ar
S	Architectu
aritime	Arc
and	maritim

semantic	
model	and	
em	context
nal	context
nomous	vo
rational	co
modes	..........
Ship	mode
Shore	cont

and	proces
el	functiona
al	versus	fu
Functional	d
al	hierarchy
dicators	.....
dicator	val

models	....
maritime	in
S‐100	syste
and	S‐100	...

r	and	data
ice	layer	.....
architectur
olume	anal

MUNIN

D 4.5 – 

Tabl

....................

....................

....................
.......................
rable	.............

em	Archite
ion	Archite
rchitecture
ure	...............
chitecture	...
me	ITS	arch

layer	defin
semantics	.
t	and	modu
t	.....................
oyage	defin
nstraints	...
.......................
s	....................
trol	centre	

s	layer	def
al	and	techn
nctional	gr
decomposi
y	.....................
.......................
ues	and	fla

....................
nformation
ems	..............
.......................

	transport
.......................
re	and	tran
ysis	..............

N – FP7 GA‐N

 Print date: 1

6/43 

le	of	cont

....................

....................

....................

......................

......................

ectures	......
ecture	.........
e	.....................
......................
......................
hitectures	..

nitions	.....
......................
ularisation	.
......................
nition	...........
......................
......................
......................
modes	.......

finitions	..
nical	group
rouping	......
ition	.............
......................
......................
ags	................

....................
n	models	....
......................
......................

t	utilizatio
......................
nsport	layer
......................

No 314286  

14/02/08	

tents	

....................

....................

....................
......................
......................

....................
......................
......................
......................
......................
......................

....................
......................
......................
......................
......................
......................
......................
......................
......................

....................
ping	..............
......................
......................
......................
......................
......................

....................
......................
......................
......................

on	.................
......................
r	....................
......................

Dissem

....................

....................

....................
......................
......................

....................
......................
......................
......................
......................
......................

....................
......................
......................
......................
......................
......................
......................
......................
......................

....................
......................
......................
......................
......................
......................
......................

....................
......................
......................
......................

....................
......................
......................
......................

mination le

....................

....................

....................

.......................

.......................

....................

.......................

.......................

.......................

.......................

.......................

....................

.......................

.......................

.......................

.......................

.......................

.......................

.......................

.......................

....................

.......................

.......................

.......................

.......................

.......................

.......................

....................

.......................

.......................

.......................

....................

.......................

.......................

.......................

vel: PU 

.................	3

.................	4

.................	8
....................	8
....................	8

...............	10
.................	10
.................	11
.................	13
.................	14
.................	15

...............	17
.................	17
.................	17
.................	19
.................	20
.................	21
.................	22
.................	22
.................	22

...............	25
.................	25
.................	25
.................	26
.................	30
.................	30
.................	32

...............	34
.................	34
.................	36
.................	37

...............	38
.................	38
.................	38
.................	38

3 

4 

8 
8 
8 

0 
0 
1 
3 
4 
5 

7 
7 
7 
9 
0 
1 
2 
2 
2 

5 
5 
5 
6 
0 
0 
2 

4 
4 
6 
7 

8 
8 
8 
8 



	

	

	
	

Status: 

	

Refere
	

 final V1.1 

6.3.1 
6.3.2 
6.3.3 

nces	 	

	

Activity	dia
The	simula
Running	th

	...................

MUNIN

D 4.5 – 

agram	.........
ation	frame
he	simulati

....................

N – FP7 GA‐N

 Print date: 1

7/43 

......................
ework	.........
on	................

....................

No 314286  

14/02/08	

......................

......................

......................

....................

Dissem

......................

......................

......................

....................

mination le

.......................

.......................

.......................

....................

vel: PU 

.................	39

.................	40

.................	41

...............	42

9 
0 
1 

2 



	

	

	
	

Status: 

	

1. Int

1.1 Sco

This	 do
the	 aut
architec
descrip
define	a
ships	an

As	MUN
autonom
Howeve
of	an	in
project	
architec
architec
picture

This	de
well	as	
MiTS.	T
concept
not	exp
as	 the	
definiti
setting.

This	 do
determ
automa
section

1.2 Str

Section
includin
into	a	n

														
1	MarNIS
be	said	t
2009.	Co

 final V1.1 

troductio

ope	and	pu

ocument	 co
tonomous	
cture	for	g
ption	 was	 f
a	standard
nd	other	re

NIN	 is	 a	 sp
mous	 cont
er,	in	the	sp
nformation
will	contri
ctures.	 Sec
cture	 and	
.	

eliverable	w
a	function
These	issue
t	behind	th
pected	that
domain	 of
ons	develo
.	

ocument	 w
mine	commu
ated	proces
	six.	

ructure	of	

n	 2	 gives	 a
ng	 the	MiT
number	of	l

																					
S	(Maritime	N
to	inaugurate
ontract	numb

	

on	

urpose	

ontains	 the
ship,	 base
eneral	ship
first	 publis
d	framewor
elated	syste

pecialized	
trol	 of	 mer
pirit	of	Mar
n	architectu
ibute	impo
ction	2	will
how	MUN

will	also	co
al	decomp
es	are	discu
he	e‐Naviga
t	MUNIN	w
f	 MUNIN	 i
oped	by	MU

will	 also	 d
unication	r
ssing	of	som

f deliverab

an	 overview
TS	Architec
levels	(see	

					 															
Navigation	In
e	or	at	least	p
er:	506408	F

MUNIN

D 4.5 – 

e	descriptio
ed	 on	 the	
p	operation
shed	 in	 /1
rk	for	deve
ems.	

research	 p
rchant	 ship
rNIS1,	MUN
ure	for	ship
rtant	input
l	 give	 som
IN	 fits	 into

ontain	 the	
osition	tha
ussed	in	se
ation	inform
will	contribu
s	 specializ
UNIN	will	b

describe	 th
requiremen
me	compon

ble	

w	 of	 differ
cture.	The	g
Figure	2).	S

nformation	Se
pre‐date	the	e
FP6‐2002‐TRE

N – FP7 GA‐N

 Print date: 1

8/43 

on	of	 an	 in
Maritime	

ns.		The	def
/	 The	 pur
elopment	o

project	 aim
ps,	 it	 will	 n
NIN	will	aga
p‐shore	com
t	to	the	dev
e	more	ba
o	 the	 gene

final	 revisi
at	will	be	us
ctions	thre
mation	mo
ute	final	da
zed	 to	 unm
be	importan

he	 method
nts	for	the	
nents	of	the

rent	 mariti
general	 inf
Sections	th

ervices)	was	
e‐Navigation	
EN	1.	

No 314286  

14/02/08	

nformation
Intelligen
finition	of	t
rpose	 of	 th
of	autonom

med	 at	 inve
not	 define	
ain	use	and
mmunicatio
velopment	
ckground	o
eral	 maritim

ion	of	 the	
sed	in	MUN
ee	and	four
del,	based	
ata	definiti
manned	 shi
nt	to	test	ou

ology	 used
unmanned
e	MiTS	arch

ime	 inform
formation	
hree	to	six	w

an	integrate
and	e‐Mariti

Dissem

	 architectu
t	 Transpo
the	MiTS	ar
he	 general	
ous	and	re

estigating	 t
the	 final	 M
d	further	de
on.	Throug
of	the	MiTS
on	 the	ove
me	 inform

MUNIN	con
NIN	and	fur
r.	Section	fi
on	IHO	S‐1
ions	to	MiT
ip	 operatio
ut	the	S‐10

d	 in	 the	 M
d	ship.	This
hitecture.	T

mation	 syst
system	arc
will	give	som

ed	research	p
me	initiative

mination le

ure	 framew
rt	 System	
rchitecture
architectu
emotely	co

the	 possibi
MiTS	 archi
evelop	the	
gh	this	activ
S	and	e‐Nav
erall	 concep
mation	 arch

ntext	defin
rther	devel
ive	will	out
100.	Howev
TS	or	e‐Nav
ons.	 Howev
00	concept	

MUNIN	 pr
s	is	based	o
This	is	discu

tem	 archit
chitecture	
me	more	d

project	in	EU	
es.	It	run	from

vel: PU 

work	 for	
(MiTS)	

e	and	its	
ure	 is	 to	
ntrolled	

ilities	 of	
itecture.	
concept	
vity,	the	
vigation	
pt	 of	 an	
hitecture	

nition	as	
loped	in	
tline	the	
ver,	it	is	
vigation	
ver,	 the	
in	a	real	

oject	 to	
on	semi‐
ussed	in	

tectures,	
is	dived	
details	of	

that	may	
m	2004	to	



	

	

	
	

Status: 

	

the	 MU
context
and	sta
IHO	S‐1
emphas

	

 final V1.1 

UNIN	 contr
ts	model,	se
atus	 indicat
100	concep
sis	on	analy

	

ributions	 t
ection	4	th
tors,	sectio
pt	and	sect
ysis	of	com

MUNIN

D 4.5 – 

o	 the	 MIT
he	functiona
on	5	on	 inf
tion	6	with
mmunication

N – FP7 GA‐N

 Print date: 1

9/43 

S	 architect
al	model	w
formation	m
h	the	comm
n	requirem

No 314286  

14/02/08	

tural	 conce
with	empha
models	and
munication	
ments,	Secti

Dissem

ept.	 Sectio
asis	on	func
d	a	short	 in
and	servic
on	7	contai

mination le

n	 3	 descri
ctional	bre
ntroductio
ce	 layer	wit
ins	referen

vel: PU 

ibes	 the	
akdown	
n	 to	 the	
th	some	
nces.	



	

	

	
	

Status: 

	

2. The

The	MiT
informa
betwee
activitie

Techno
related	
applica
services
various
transpo
Maritim
the	e‐na

This	 se
relation
domain
MiTS	ar

2.1 A	G

A	 prop
from	th

	The	ref

1. T
a

2. T
i
c

 final V1.1 

e	Inform

TS	(Maritim
ation	techn
en	 ship	 and
es,	such	as	

ology	devel
to	 road	 tr
tions	 whic
s	 relating	
s	users	to	be
ort	 network
me	ITS,	but	
avigation	a

ection	will	
nships	 bet
n.	It	will	als
rchitecture

General	In

osed	 defin
he	OASIS	re

F

ference	mo

The	Refere
abstract	se

The	Archit
interrelatio
composed	

	

mation	Sys

me	Intellig
nology	com
d	 shore	 ser
marine	off

lopments	 i
raffic,	but	 I
ch	 without	
to	 differen
e	better	inf
ks"	 /24/	 T
this	can	pr
and	e‐Marit

give	a	brie
tween	 the	
so	show	ho
e.	

nformation

nition	 of	 IC
eference	mo

Figure 1 – A

odel	defines

ence	Archit
et	of	mecha

tecture	itse
onships	 be
of	publishe

MUNIN

D 4.5 – 

stem	Arc

ent	Transp
mponents	th
rvices	 /1/	
fshore	oper

n	 the	area	
ITS	 is	 a	mu
embodying

nt	 modes	 of
formed	and
There	 has	
robably	be	
time	areas	

ef	overview
most	 imp
w	MUNIN	f

n	Architect

T	 architec
odel	/2/		

A referenc

s	three	type

tecture	is	a
nisms	and	

lf	is	a	set	o
etween	 its
ed	protocol

N – FP7 GA‐N

 Print date: 1

10/43 

chitecture

port	System
hat	shall	en
.	 The	 focu
rations.	

	 of	 Intellig
ultimodal	 e
g	 intelligen
of	 transpor
d	make	safe
been	 rela
	explained	
as	describe

w	of	 inform
portant	 arc
fits	into	thi

ture	

tures	 is	 ill

ce model f

es	of	archit

an	architect
relationsh

of	rules	to	d
	 parts.	 Th
ls,	profiles	

No 314286  

14/02/08	

es	

m)	architec
nsure	effici
us	 is	 on	me

gent	Transp
effort	 and	c
nce	 as	 such
rt	 and	 traff
r,	more	coo
atively	 littl
by	the	effo
ed	below.	

mation	arch
chitecture	
is	and	in	pa

ustrated	 in

 for ICT arc

tectures:	

tural	design
ips	realizes

define	the	s
he	 architec
and	other	

Dissem

ture	is	a	pr
ent	and	sa
erchant	 shi

port	 System
can	be	def
h	 aim	 to	 p
ffic	 manage
ordinated	a
e	 activity	
ort	rather	b

hitectures	 i
initiatives
articular	ho

n	 Figure	 1,

	

chitecture

n	pattern	t
s	a	set	of	re

structure	o
cture	 is	 to
standards	/

mination le

roposed	sy
afe	interope
ipping	 and

ms	 (ITS)	 is
fined	as	 "ad
provide	 inn
ement	 and
and	‘smarte
in	 the	 dom
being	direc

in	general	
s	 in	 the	 m
ow	it	relate

,	 which	 is	

es 

that	shows	
equirement

of	a	system	
o	 varying	
/4/	.		

vel: PU 

ystem	of	
erability	
	 related	

s	mainly	
dvanced	
novative	
d	 enable	
er’	use	of	
main	 of	
cted	into	

and	 the	
maritime	
es	to	the	

derived	

how	an	
ts	/3/	.	

and	the	
degrees	



	

	

	
	

Status: 

	

3. T
A
t

Figure	
ARKTR

The	spe

1. D
c
a

2. F
i
r

3. I
i
r

4. S
l

5. T
t
a

Althoug
service
standar

2.2 Th

The	Int
generat
Navigat

 final V1.1 

The	 Archi
Architectur
the	archite

2	shows	th
RANS	refere

ecific	parts	

Domain	an
covers,	 inc
also	includ

Functional
implement
required	fu

Informatio
including	
representa

Services:	 F
layer.	It	als

Transport:
the	service
always	be	o

gh	all	parts
s	 that	 need
rd	definitio

he	e‐Naviga

ternational	
tion	 of	 su
tion	and	 th

	

itecture	 Im
re.	The	imp
ecture.	

he	main	com
ence	archite

Figure

of	the	gene

nd	Semantic
cluding	 the
des	busines

	 and	 proc
ted.	 This	 la
unctionality

on	models:	
an	 exact	
ation.	

Functions	 a
so	includes	

	One	also	n
es.	Ships	ty
online.	

s	of	the	arch
d	 to	 be	 sta
ons	for	func

ation	arch

Maritime	O
upport	 syst
he	definitio

MUNIN

D 4.5 – 

mplementa
plementatio

mponents	o
ecture	/5/	

e 2 ‐ Gener

eral	archite

cs:	This	is	t
	 definition
s	models:	“

cess:	 This	
ayer	will	 fo
y.	

This	is	the
definition	

are	 implem
definitions

need	to	con
pically	hav

hitecture	a
andardised
ctions	and	s

hitecture	

Organizatio
tems	 for	 m
on	 is	 "e‐Na

N – FP7 GA‐N

 Print date: 1

11/43 

ation	 is	 o
on	will	use

of	the	level
	

ral archite

ecture	are:

the	definiti
n	of	 the	 are
“Why	a	fun

layer	 des
ocus	 on	 the

e	definition
for	 each

mented	 as	
s	of	inform

nsider	the	d
ve	limited	c

are	importa
d.	However
semantics.

on	(IMO)	is
mariners	 a
avigation	 is

No 314286  

14/02/08	

one	 specif
e	the	standa

l‐two	archi

ecture com

ion	of	facts
ea	of	 intere
ction	is	imp

scribes	 wh
e	minimum

n	of	the	req
h	 element,	

a	 number
ation	requ

data	transp
communica

ant,	it	is	ma
r,	 these	wil

s	working	o
and	 shore
s	 the	harmo

Dissem

fic	 implem
ards	and	pr

tecture.		Th

mponents.

s	about	wha
est:	The	do
plemented”

hat	 and	 h
m	and	 gene

quired	info
its	 conte

r	 of	 service
irements	fo

port	mecha
ation	bandw

ainly	inform
ll	 also	 requ

on	what	on
support.	

onised	colle

mination le

mentation	
rotocols	de

his	is	based

	

. 

at	the	arch
omain	mod
”.	

ow	 functio
eric	 aspect

ormation	el
ext,	 meani

es	 defined
or	the	serv

anisms	avai
width	and	m

mation	mod
uire	 some	

ne	can	call	t
This	 is	 ca
ection,	 inte

vel: PU 

of	 the	
efined	in	

d	on	the	

hitecture	
del.	This	

ons	 are	
ts	 of	 the	

lements,	
ing	 and	

d	 in	 this	
ices.		

ilable	to	
may	not	

dels	and	
form	 of	

the	next	
alled	 e‐
egration,	



	

	

	
	

Status: 

	

exchang
electron
security

The	 IM
"overar
Figure	3

Figure 

As	 one
emphas
general

The	dom
and	the
interfac
defined
safety	 a
Navigat
state	au

The	 fun
(MSP)	t
several

 final V1.1 

ge,	 present
nic	means	t
y	at	sea	and

MO	 e‐Navig
rching	 arch
3.	

 3 – e‐Navi

e	 can	 see,	
sis	on	tech
l	architectu

main	of	e‐N
e	shore	bas
ces	 in	 the	
d	in	SOLAS	
and	 securi
tion	will	m
uthorities.		

nctional	 as
that	are	sti
	 of	 these	

	

tation	 and	
to	enhance	
d	protection

gation	 cor
hitecture"	

igation ov

it	 is	 fairly
nical	solut
ure	from	th

Navigation	
ed	authorit
ship‐shore
/21/	are	th
ity	 of	 ship
most	 likely	
	

pects	 are	 g
ill	under	de
have	 rele

MUNIN

D 4.5 – 

analysis	 o
berth	to	be
n	of	the	mar

responden
for	 the	 com

verarching

y	 detailed	
ions.	Howe
e	previous

is	mainly	t
ties	and	sta
e	 collabora
he	agreed	b
operation
also	extend

generally	 e
evelopmen
evance	 for

N – FP7 GA‐N

 Print date: 1

12/43 

of	 maritim
erth	naviga
rine	enviro

nce	 group	
ming	 e‐Nav

g e‐naviga

in	 the	 gra
ever,	one	w
	sub‐sectio

the	interfac
akeholders
ative	 envir
baseline	fo
ns	 in	 the	 in
d	 into	othe

encapsulate
nt.	17	draft	
r	 autonom

No 314286  

14/02/08	

e	 informat
ation	and	r
nment"	/20

has	 publi
vigation	 sy

tion archi

aphic	 pres
will	find	the
on.		

ce	between
s.	This	also	
ronment.	 F
r	e‐Navigat
nternation
er	areas	su

ed	 in	 the	 "
MSPs	have
ous	 ships,

Dissem

tion	 onboa
elated	serv
0/		

shed	 and	
ystems	 /19

itecture 

entation	 a
e	same	com

n	the	shipb
includes	th
Functions	 a
tion.	This	is
al	 merchan
uch	as	ship

Maritime	S
e	been	desc
,	 e.g.,	 (MS

mination le

ard	 and	 as
vices,	for	saf

got	 appro
9/	 	 It	 is	 sh

and	 with	 a
mponents	a

board	envir
he	human‐m
and	 requir
s	mainly	re
nt	 domain
p	reporting

Service	Por
cribed	in	/
SP	 3)	 VTS

vel: PU 

shore	 by	
fety	and	

oved	 an	
hown	 in	

	

a	 strong	
as	in	the	

ronment	
machine	
rements	
elated	to	
n,	 but	 e‐
g	 to	port	

rtfolios"	
22/	and	
Traffic	



	

	

	
	

Status: 

	

Organiz
Maritim

The	e‐N
(CMDS)
utilized

Service
Wide	R
in	 the	 V
likely	 a
taken	in

2.3 Th

The	 Mi
betwee
is	prop
will	 be	
areas	s
the	 ma
parties	

Figure 

The	Mi
Navigat

1. E
a
d

 final V1.1 

zation	 Serv
me	Assistan

Navigation	
).	 This	 wil
d	in	MiTS	an

es	and	 tran
Radionaviga
VHF,	 HF	 a
also	 be	 use
n	MUNIN	(s

he	MiTS	Ar

iTS	 archite
en	ship	and
osed	by	e‐
extended	
hown	in	Fi
ain	 function
/1/	.	

 4 – The do

TS	domain
tion	respon

Ensuring	s
anchor,	 as	
discharge.	

	

vice;	 (MSP
nce	Service

informatio
ll	 be	 devel
nd	MUNIN	

nsport	 layer
ation	Syste
nd	MF	 ban
ed	 for	 a	 lim
see	section

rchitecture

ecture	 is	 b
d	shore,	but
‐Navigation
to	 include
igure	4	are
ns	 on	 the	

omain of t

n	model	 is	
nsibilities	(

seaworthin
well	 as	 st

4. Po
ope

l

MUNIN

D 4.5 – 

P	 9)	 remot
.	

on	model	is
loped	 from
(see	sectio

rs	are	 in	p
m	(WWRS)
nds.	 Additi
mited	 set	 o
n	6).	

e	

eing	 devel
t	with	more
n.	 	MiTS	wi
e	 other	 tech
e	suggested
ship	 which

the MiTS a

divided	 int
(the	heavily

ess,	safe	m
trength	 and

2. Vexecutio

6.
 S

af
e 

an
d

se
cu

re

ort / channel 
eration and 
ogistics

N – FP7 GA‐N

 Print date: 1

13/43 

te	 monitor

s	based	on	t
m	 the	 IHO	
on	5).	

part	based	
)	and	existi
ional	 satell
of	 services.

loped	 to	 ca
e	focus	on	
ill	be	based
hnical	 and
d	as	the	do
h	 requires	

 architectu

to	6	areas	
y	shaded	ar

manoeuvrin
d	 stability	

V
oyage 

tion

5w
orking

condition

1.
 N

av
ig

se
a

an
d 

ur
e 

tr
ad

e

No 314286  

14/02/08	

ring	 of	 sh

the	"Comm
S‐100	 fra

on	existing
ing	mandat
lite	 and	 dig
	 Again,	 thi

ater	 for	 eff
commercia
d	on	 the	e‐
d	 operation
omain	for	t
cooperatio

ure 

of	which	m
reas	indicat

ng	and	navi
assessmen

3. Technic
operation a
maintenan

5. O
nboard 

king / living 

ions

vi
ga

tio
n

, 

se
aw

or
th

in
es

s

Dissem

ips	 system

mon	Maritim
mework	 w

g	systems	s
tory	comm
gital	 VHF	 s
is	 is	 simila

ficient	 and
al	operation
‐Navigation
nal	 process
the	architec
on	 with	 ot

	

most	more	
te	this	over

igation,	inc
nt	 of	 the	 sh

cal 
and 
nce

mination le

ms;	 and	 (M

me	Data	Str
which	 will	

such	as	 the
munication	
services	w
ar	 to	 the	 ap

d	 safe	 coop
ns	than	tha
n	architect
ses.	 The	 fu
cture.	 	Thi
ther	 ship	 o

or	 less	ov
rlap):	

cluding	at	b
hip	 during	

vel: PU 

MSP	 11)	

ructure"	
also	 be	

e	World	
systems	

will	 most	
pproach	

peration	
at	which	
ure,	but	
nctional	
s	shows	
or	 shore	

verlap	e‐

berth	or	
load	 or	



	

	

	
	

Status: 

	

2. E
c
o

3. E
n
s

4. E
d
e

5. M

6. T
r

The	fun
Weathe
Likewis
stability

2.4 Th

Figure 

EU	has	
online	i
efficien
through

 final V1.1 

Efficient	ex
charterer	 a
optimal.	

Efficient	 o
navigation
systems.	D

Efficient	 p
discharge	
exchanges	

Maintainin

Trade	secu
reporting	t

nctional	are
er	routing	w
se,	 cargo	 l
y	compone

he	e‐Mariti

 5 – The e‐

presented
interaction
nt	 and	 sust
hout	Europ

	

xecution	of
and	 others

peration	 a
al	 and	 re
o	planned	

planning	 an
as	 well	 a
with	land	o

ng	a	healthy

urity	and	sa
to	onshore	

eas	are	dra
will	both	ha
loading	 or	
ent	(1)	as	w

ime	Archit

‐Maritime

d	e‐Maritim
ns	between	
ainable	 int
pe"	/23/	Th

MUNIN

D 4.5 – 

f	a	specified
s.	Optimize

and	 mainte
elated	 oper
maintenan

nd	 executi
as	 channel	
organizatio

y	and	safe	w

afety	issues
authorities

awn	in	a	ci
ave	an	effic
discharge

well	as	a	sec

tecture	

e framewor

me	as	"a	set
all	differen
terregional
his	definiti

N – FP7 GA‐N

 Print date: 1

14/43 

d	voyage	co
e	 voyage	 an

enance	 of	
rations.	 M
nce.	

ion	 of	 por
passage,	

ons	or	pers

working	an

s	involving	
s.	

ircle	to	ind
ciency	com
e	 has	 a	 log
curity	comp

rk 

t	of	policies
nt	stakehol
l	 freight/pa
ion	has	als

No 314286  

14/02/08	

onstrained
nd	 arrival	

technical	
Monitor,	 co

rt	 or	 chan
i.e.,	 opera
onnel.	

nd	living	en

the	ship,	in

dicate	that	
mponent	(2)
gistics	 com
ponent	(6)

s,	strategie
lders	involv
assenger	w
o	sometim

Dissem

	by	instruc
times,	 keep

systems	 on
ontrol	 and

nnel	 appro
ations	 that

vironment

ncluding,	e.

all	areas	ar
)	and	a	safe
mponent	 (4
and	so	on.	

s	and	capa
ved	in	the	d
waterborne
es	been	ac

mination le

ctions	from
p	 trim	 and

nboard,	 ex
d	 repair	 te

oach,	 loadi
t	 require	 l

t	on	board.	

.g.,	ISPS	iss

re	intercon
ety	compon
4),	 a	 streng

abilities	fac
developme
e	 transport
ccompanied

vel: PU 

m	owner,	
d	 ballast	

xcluding	
echnical	

ing	 and	
logistics	

sues	and	

nnected:	
nent	(1).	
gth	 and	

	

cilitating	
ent	of	an	
t	 system	
d	by	the	



	

	

	
	

Status: 

	

illustra
informa

The	e‐M
aspects
foresee

a. e

b. I

c. I

d. I

e. I

f. P

e‐Mar	 p
architec
and	wi
related	
become

2.5 MU

There	i
illustra

Figure 

MUNIN
encomp
layers	o
aspects
														
2	 E‐Mar	
Transpor

 final V1.1 

tion	shown
ation	archit

Mar	project
s	 of	 e‐Mari
en	in	e‐Mar	

e‐Maritime

Integrated	

Improved	S

Improved	P

Integration

Promotion

proposes	 t
cture	(SOA
ll	 not	 nece
to	MiTS	w
es	compatib

UNIN	and	m

is	a	fairly	o
ted	in	Figu

 6 – Overla

N	will	be	a	
passed	by	t
of	the	arch
s	be	 restric
																					
started	 Janu
rt	under	cont

	

n	in	Figure	
tecture	as	i

t2	has	start
time,	 but	 n
are	both	fr

e	Single	Wi

Maritime	S

Shipping	O

Port	Opera

n	into	Logis

n	of	seafarin

to	 develop
A).	SOA	will
essarily	 cha
will	follow	e
ble.	

maritime	I

obvious	hie
re	6.		

apping arc

part	of	 the
the	e‐marit
itecture,	in
cted	 to	ded
					 															

uary	 1st	 2012
tract	no.	2658

MUNIN

D 4.5 – 

5.	As	one	c
it	includes	

ted	to	deve
not	much	 h
rom	the	ad

ndows;	

Surveillanc

perations;

ations;	

stic	chains;

ng	professio

p	 an	 e‐Mar
l	mainly	ma
ange	 anyth
‐Mar	devel

ITS	archite

rarchy	of	d

chitecture

e	MiTS	syst
time	doma
ncluding	tra
dicated	nau

2,	 funding	 fr
851.	http://w

N – FP7 GA‐N

 Print date: 1

15/43 

can	see,	e‐M
both	policy

elop	a	mor
has	 been	 p
ministrativ

ce	for	cargo

	

on.		

ritime	 arch
ake	an	imp
hing	 on	 hig
lopments	c

ectures	

domains	in

e domains

tems	whic
ain.	The	ove
ansport.	As
utical	 trans

rom	 the	 EC's	
www.emaritim

No 314286  

14/02/08	

Maritime	ha
y	and	appli

re	concrete
published	 s
ve	(a,	b)	an

o	and	ship	m

hitecture	 b
pact	on	the	
gher	 levels
closely	to	m

n	the	discus

s 

h	 include	e
erlapping	s
s	an	examp
sport	 servi

7th	 Framew
me.eu/defaul

Dissem

as	a	wider	s
cation	dev

e	descriptio
so	 far.	 The
d	commerc

movements

based	 on	 a
service	an
s.	MUNIN	 a
make	sure	th

ssed	archit

e‐navigatio
structure	w
ple,	e‐Navig
ces,	 except

work	 Program
lt.aspx?article

mination le

scope	than
velopments

on	of	the	te
e	 applicatio
cial	areas	(c

s.		

a	 service	 o
nd	transpor
and	 other	 p
hat	the	tec

tecture	dom

	

on.	This,	 in	
will	be	visib
gation	will	
t	 perhaps	 i

mme	 DG	Mob
eID=1081&P

vel: PU 

just	the	
.	

echnical	
on	 areas	
c‐f):	

oriented	
rt	layers	
projects	
hnology	

mains	as	

turn,	 is	
ble	in	all	
in	most	
in	 some	

bility	 and	
ProjID=29		



	

	

	
	

Status: 

	

shore	to
more	e
will	 inc
Navigat
most	 a
develop

Contrib
availab
data	mo

	

 final V1.1 

o	shore	pro
xtensive	se
clude	 high
tion.	MiTS	w
available	 t
pment	and	

butions	 fro
le	 to	 e‐Nav
odelling	ac

	

ocesses,	su
ervices,	bu
er	 volume
will	be	still
transport	
the	final	pi

m	the	MUN
vigation	 th
tivities.	

MUNIN

D 4.5 – 

uch	as	comm
t	still	restr
	 satellite	 c
l	more	flexi
services.
icture	will	n

NIN	work	w
hrough	 coo

N – FP7 GA‐N

 Print date: 1

16/43 

munication
ricted	to	th
communica
ible	and	e‐M
However,	
not	be	avai

will	be	 inte
peration	 o

No 314286  

14/02/08	

n	between	V
hose	that	c
ation	 that	
Maritime	w
all	 these	
ilable	for	m

egrated	 in	
on	 the	 serv

Dissem

VTS.	MUNI
an	be	used
may	 not	 b

will	in	princ
architect

many	years	

MiTS	and	
vice	 portfol

mination le

N	will	mak
d	by	the	sh
be	 availab
ciple	be	abl
tures	 are	
yet.	

will	also	b
lios	 and	 th

vel: PU 

ke	use	of	
hip.	This	
le	 to	 e‐
le	to	use	
still	 in	

be	made	
he	 S‐100	



	

	

	
	

Status: 

	

3. Do

This	se
been	 d
context
form	 p
autonom

3.1 Do

The	do
shows	
stakeho

For	 an	
existen
describ
SCC	wit
ship	wi

3.2 Th

The	 con
externa
the	rele
scope	a

This	int
more	p
units	 i
delivera

The	ma

 A
l

 final V1.1 

main	and

ction	will	p
discussed,	 e
t	 and	 struc
parts	 of	 th
mous	ship	

omain	mod

main	 of	 th
the	 on‐bo
olders	surr

autonomo
ce	 of	 the	 S
bed	in	sec.	6
th	their	ass
th	respect	

he	system	c

ntext	diagr
al	entities.	F
evant	exter
and	only	co

ternal	mod
hysical	ori
n	 the	 aut
ables.	

ain	compon

ASS:	 Advan
lookout,	ob

	

d	semant

provide	fin
e.g.,	 in	 del
cture	 as	 w
he	 semant
in	particul

del	and	sem

he	MiTS	Ar
oard	 opera
ounding	it.

Figur

ous	 ship	 t
Shore	 Cont
6.1,	one	wa
sociated	on
to	the	ship

context	an

ram	 shown
For	MUNIN
rnal	parties
ntains	the	

dularisation
ented	struc
tonomous	

nents	intern

nced	 senso
bject	detect

MUNIN

D 4.5 – 

tic	layer	d

al	definitio
liverable	 D
ell	 as	 the	
tic	 framew
ar.	

mantics	

rchitecture	
ations	 as	 t
.	

re 7 – Gene

this	 will	 ha
trol	 Centre
ay	of	viewin
n	board	and
's	context.

nd	modula

n	 in	Figure
N,	Figure	8
s	(yellow	bo
entities	tha

n	in	the	enc
cture	prese
ship	 syste

nally	to	the

or	 systems
tions	and	in

N – FP7 GA‐N

 Print date: 1

17/43 

definitio

ons	some	h
D4.4.	 This	
autonomou
work	 for	

as	 defined
the	 focus	

eral MiTS 

ave	 to	 be	
e.	 With	 ref
ng	this	is	sh
d	shore	com

arisation	

e	7	 applies	
is	used	to	s
oxes	to	the
at	are	expli

closing	box
ented	in	Fig
em	 that	 w

e	autonomo

,	 comprisin
n	general	s

No 314286  

14/02/08	

ns	

high	level	co
includes	 t
us	 operatio
ship	 oper

d	 in	 /1/	 is	
of	 attentio

 Domain M

modified	
ference	 to	
hown	in	Fig
mponents	t

to	 a	 gener
show	main
e	left).	This	
icitly	used	i

x	to	the	righ
gure	15	and
will	 be	 us

ous	ship	sys

ng	 radar,	 v
ensing	the	

Dissem

oncepts	tha
the	 system
on	modes.	
rations	 in	

illustrated
on	 and	 the

 Model 

somewhat
the	 physic
gure	8	whe
together	em

ral	 ship	 an
n	internal	m
diagram	is
in	the	MUN

ht	is	a	simp
d	represen
ed	 as	 refe

stem	are:	

video	 and	
ship's	envi

mination le

at	have	pre
m	 and	 ope
These	 def
general	 a

d	 in	 Figure
e	 main	 gr

	

t	 to	 cater	
cal	 architec
ere	the	ASC	
mulate	the

nd	 its	 inter
modularisat
s	more	limi
NIN	scenari

plification	f
nts	the	main
erence	 in	

other	 syst
ironment.		

vel: PU 

eviously	
erational	
finitions	
and	 the	

e	 7.	 This	
oups	 of	

for	 the	
cture	 as	
and	the	
	normal	

rfaces	 to	
tion	and	
ited	and	
ios.	

from	the	
n	logical	
further	

tems	 for	



	

	

	
	

Status: 

	

 B
r
u
i
I
i

 E
g
i
c

 	
m
T
f
w
b

 S
u
t
i
c
o

Figure 

Note	 th
betwee
implem
SCC's	re

	

	

 final V1.1 

BAS:	 Bridg
related	to	n
used	on	an
is	found	on
Integrated	
integration

EAS:	 Engin
generation
include	 au
control	etc

ASC:	 The	
monitoring
This	 also	
function	as
will	 also	 in
between	sh

SCC:	 The	 S
unmanned
that	may	b
initially	 vo
communica
operator.	

 8 – Conte

hat	 this	 di
en	SCC	and	
mentation	w
emote	brid

	

ge	 Automat
navigation	
n	unmanne
n	ships	toda
Bridge	 Sy

n	between	c

ne	 Autom
n	 and	 prop
utomation	
c.	

Autonomo
g	 functions
include	 an
s	well	as	th
nclude	 com
hip	and	SCC

Shore	 Cont
d	 ship.	 This
be	used	 to	
oyage	 plan
ation	 to	 th

ext and mo

iagram	 sho
ASC.	On	a	
will	 be	mor
dge	control	

MUNIN

D 4.5 – 

tion	 System
of	the	ship
d	ship,	but
ay.	Howeve
ystem	 (IBS
component

ation	 syst
pulsion.	 Fo
related	 to	

ous	 Ship	 C
s	 implemen
n	 "Autonom
e	"Autonom
mmunicatio
C.	

trol	 Centre,
s	 also	 inclu
directly	 co
ning	 for	 th
he	 ship	wil

odule diag

ows	 all	 co
lower	des
re	 similar	
function	an

N – FP7 GA‐N

 Print date: 1

18/43 

m,	 compris
p.	These	ar
t	should	in	
er,	one	sho
S)	 with	 a	
ts.	

tem,	 comp
or	 the	 purp
safety	 sy

Controller,	
nted	on	 the
mous	 Eng
mous	Navig
on	manage

,	 containin
udes	 remo
ontrol	 the	
he	 vessel	 w
ll	 be	 relaye

gram for a

mmunicati
cription	lev
to	 Figure	1
nd	the	BAS

No 314286  

14/02/08	

sing	 all	 bri
re	likely	to	
basic	func
uld	assume
high	 degr

prising	 all	
poses	 of	 th
stems,	 life

which	 is	
e	 ship	 to	 a
gine	 Monito
gation	Syst
ement	 func

ng	 all	 on	 sh
te	 bridge	
ship	 in	 cer
will	 be	 per
ed	 to	 the	 S

autonomou

ion	 betwee
vel	it	is	sti
15	where	 c
S	goes	direc

Dissem

dge	 system
be	modifie
tionality	co
e	that	it	is	i
ree	 of	 inte

systems	 r
his	 docum
support,	

the	 additi
allow	auton
oring	 and	
em"	(ANS)	
ctions	 for	 a

hore	 functi
and	 engine
rtain	 cases
rformed	 he
SCC	 for	 han

us ship co

en	 shore	 a
ll	expected
communica
ctly.	

mination le

ms	 and	 equ
ed	somewh
orrespond	
implement
erconnectiv

related	 to
ent,	 this	 w
ballast	 an

tional	 cont
nomous	op
Control"	
	modules.	T
all	 commun

ions	 to	 han
e	 control	 m
s.	Additiona
ere	 and	 an
ndling	 by	

ontrol 

and	 ship	 a
d	that	the	p
ation	betw

vel: PU 

uipment	
hat	to	be	
to	what	
ed	as	an	
vity	 and	

	 power	
will	 also	
d	 cargo	

trol	 and	
peration.	
(AEMC)	
The	ASC	
nication	

ndle	 the	
modules	
ally,	 the	
ny	 voice	
the	 SCC	

	

as	 going	
practical	
ween	 the	



	

	

	
	

Status: 

	

The	ext

 
s

 E
f

 M
a

 

 
c
a

 E
u

This	dia
UML	m

3.3 Op

The	shi
objects	
This	 is
represe

Figure 

This	 sh
some	in

class Domain 

Env iron

- Cold
- Weath
- Traffic
- Visibi l
- Emerg
- SECA

 final V1.1 

ternal	entit

OS:	Other	s
ship.	

EVS:	Enhan
functions	o

MRCC:	 Mar
and	rescue

GNSS:	Glob

OCT:	On‐bo
control	 of	
autonomou

ECT:	 Emer
unexpected

agram	repr
odelling	of

perational	

ip	will	oper
that	influe
s	 not	 a	 co
ents	those	t

 9 – Opera

hows	 the	 a
nternal	ship

Objects

nment

her
c
ity

gency

Restri

- Propul
- Senso
- Comm

Autonom

Situa

influe

has

influences

ha

	

ties	illustra

ships,	whic

nced	VTMIS
or	services	

ritime	 Res
e	operation

bal	Navigati

oard	Contro
the	 ship	 fo
us	control	p

rgency	 Con
d	breakdow

resents	onl
f	MUNIN	sc

	context	

rate	in	a	co
ences	or	ar
omplete	 de
that	are	mo

ational con

autonomou
p	restrictio

Voy

- Berth
- Pilot
- Appr
- Rend
- Unm
- Eme

iction

sion
r

munication

mous ship

ation

performs

ences

influences

as

infl
exe
of

MUNIN

D 4.5 – 

ated	here	ar

ch	are	ship

S,	which	is	
to	handle	u

cue	 Coord
s	where	th

ion	Satellit

ol	Team,	w
or	 its	 final	
point.	

ntrol	 Team
wn	at	sea	to

y	the	logica
enarios.	

ntext	as	illu
re	responsi
escription	
ost	relevan

ntext relat

us	 ship	 as	
ons	while	it

yage phase

h
tage
roach
dezvous

manned
ergency

require

im
by

uences
ecution

N – FP7 GA‐N

 Print date: 1

19/43 

re:	

s	in	comm

a	conceptu
unmanned	

dination	 Ce
he	unmanne

te	System.

which	is	the	
	 leg	 into	 p

m,	 which	 is
o	recover	th

al	and	"high

ustrated	in
ible	for	shi
of	 all	 obj
t	for	MUNI

tionship d

linked	 to	 c
t	executes	i

Main function g

- Voyage
- Sail ing
- Observations
- Safety and eme
- Security
- Crew/Passenger
- Cargo/Stabili ty/S
- Technical
- Special ships
- Administrative

Status indicat

es

generates

plemented

No 314286  

14/02/08	

unication	d

ual	VTS	sys
ship.	

entre,	 hand
ed	ship	is	in

team	of	pe
port	 and	 si

s	 similar	 to
he	ship.	

her	level"	s

n	Figure	1.	T
p	control	a
jects	 in	 th
N.		

diagram 

certain	 env
ts	voyage	p

group

ergencies

r
Strength

tors

- Au
- Au
- Di
- In
- Fa

controls

linked

informs

Dissem

distance	fro

tem,	possib

dling	 coord
nvolved.	

ersons	goin
milarly,	 for

o	 the	 OCT,

subdivision

This	diagra
as	well	as	t
he	 operati

vironmenta
phases.	The

ASC

ASC modes

utonomous execution
utonomous control
irect remote control
direct remote control

ai l to safe

has

mination le

om	the	unm

bly	with	ad

dination	 of

ng	on	board
r	 leg	 from	

T,	 but	 used

ns	that	occu

am	shows	t
their	relatio
ional	 conte

al	 constrai
e	execution

S

SC

- Passi
- Active
- Inves
- ASC 
- Indire
- Direc
- Interv
- Lost c

informs

controls

monitors

vel: PU 

manned	

dditional	

f	 search	

d	to	take	
port	 to	

d	 during	

ur	in	the	

he	main	
onships.	
ext,	 but	

 

ints	 and	
n	of	each	

SCC

C Modes

ve monitoring
e monitoring

stigation
Update

ect operation
t operation

vention
communication

has

 



	

	

	
	

Status: 

	

phase	 w
differen
externa

The	 AS
autonom
perform
status	i
depend
its	 side
perform
on	a	reg

The	 ind
section

3.4 Th

The	MU
of	 the	
names.	

Figure 

The	voy

 B
p
T

 P
m
n

 A
s
P
n

 final V1.1 

will	 requir
nt	 constrai
al	constrain

SC	 togethe
mous	 ship
mance	 of	 t
indicators	f
dent	on	the
e	 have	 dif
med	betwe
gular	basis

dividual	 ob
s.	

he	autonom

UNIN	basel
ship	 in	 the

 10 – The a

yage	will	be

Berth:	The	
place.	Part
This	may	b

Pilotage:	 T
minimal	O
need	full	m

Approach:	
sea,	 norm
Passage"	 (
normally	n

	

re	 most	 of
ints	 and	 p
nts	will	also

er	 with	 o
.	 It	 contro
these	 funct
for	the	diffe
	status	of	t
fferent	 ope
en	ASC	and
	in	any	case

bjects	 (clas

mous	voya

ine	voyage
e	 different

 autonomo

e	performe

ship	is	ber
ts	of	or	the
be	a	differen

The	 first	 an
CT	on	boa
manning	du

Between	p
ally	 the	 p
(EOSP),	 an	
not	need	to

MUNIN

D 4.5 – 

f	 the	 funct
purposes.	 T
o	define	the

other	 ship
ls	 the	 diffe
tions	 toget
erent	funct
the	function
erational	 m
d	SCC	in	ad
e.	

sses	 in	 the	

age	definiti

e	is	illustrat
t	 phases	 an

ous voyage

ed	in	severa

rthed	and	n
	whole	On
nt	OCT	than

nd	 last	 par
rd.	The	shi
e	to	highly	

ports	and	p
oints	 "Ful
OCT	 will	

o	be	a	 full	

N – FP7 GA‐N

 Print date: 1

20/43 

tions	 the	 s
The	 voyag
e	overall	sit

p	 functions
erent	 ship	
ther	 with	 t
tion	groups
ns	and	part
modes	 that
ddition	to	

diagram)	

ion	

ted	in	the	f
nd	 the	 bot

e 

al	distinct	p

normal	load
‐board	Con
n	that	used

rt	 of	 the	 vo
ip	will	be	u
automated

oints	wher
l	 Away	 O
have	 man
complemen

No 314286  

14/02/08	

ship	 can	 p
e	 phase	 as
tuation	the

s	 impleme
functions	
the	 ship	 si
s.		The	ASC
tly	by	com
t	 determin
status	indi

are	 furthe

figure.	The	
ttom	 show

phases:	

ding	and	un
ntrol	Team
d	during	vo

oyage	 will	
under	 full	
d	systems.

re	the	ship	
n	 Passage
nual	 contro
nt	of	crew,

Dissem

perform,	 bu
s	 well	 as	
e	ship	is	in.	

ents	 the	 a
to	 perform
ituation	 is	
have	differ
mands	from
nes	 what	 c
cator	upda

r	 describe

top	part	sh
ws	 the	 defin

nloading	op
m	(OCT)	is	o
yage.	

be	 done	 w
manual	co

can	sail	at	
"	 (FAOP)	
ol	 of	 the	 sh
,	but	 this	d

mination le

ut	 obvious
ship	 inter

autonomy	
m	 the	 voya
used	 to	 g
rent	mode
m	SCC.	The
communic
ates	which	

d	 in	 the	 fo

hows	the	m
ned	 voyag

perations	c
on‐board	t

with	 a	 pilo
ontrol,	but	

full	speed	
and	 "End	
hip.	 The	 O
depends	on

vel: PU 

sly	 with	
nal	 and	

of	 the	
age.	 The	
generate	
s,	partly	
e	SCC	on	
ation	 is	
is	done	

ollowing	

manning	
e	 phase	

	

can	take	
o	assist.	

ot	 and	 a	
will	not	

in	open	
Of	 Sea	

OCT	 will	
n	sailing	



	

	

	
	

Status: 

	

d
n

 R
i

 
u
s

 E
b
d
m
a

3.5 Sh

Ship	op
ASC	 or
require
Externa

Table 1

Enviro
Weath
Visibil
Cold	
Traffic
Emerg
Restri

	

Table 2

Restri
Propu
Sensor
Comm
	

These	c
or	more

 final V1.1 

distance	 a
necessary	t

Rendezvous
is	boarding

Unmanned
unmanned
section	3.6

Emergency
be	 necessa
detailed	in
may	have	d
also	consis

hip	operati

perations	w
r	 SCC	 con
ements	or	o
al	to	the	sh

1 – Ship en

onment	
her	
lity	

c	
gency	
cted	

2 – Ship co

iction	
lsion	
r	
munication	

constraints
e	operation

	

nd	 ship	 eq
to	compens

s:	A	specia
g	or	leaving

d:	 In	 open	
d	mode.	 In	
6.	

y:	 If	anythin
ary	 to	 put	
n	the	MUNI
different	co
st	of	person

ional	const

will	be	done
ntrol.	 Thes
on	how	SCC
ip	(Environ

nvironmen

Desc
Heav
Fog,	r
Dang
Sever
Assis
Oper
repor

ondition r

Desc
Redu
Redu
Loss	

s	can	be	vie
nal	procedu

MUNIN

D 4.5 – 

quipment.
sate	for	the

l	phase	exi
g	the	ship.

and	 unhin
this	 phase

ng	happens
an	 Emerg
N	scenario
omposition
nnel	from	p

traints	

e	under	a	n
e	 constrai
C	modes	ch
nment)	or	i

nt 

cription	
vy	ship	mov
rain,	night.
ger	of	collis
ral	other	sh
stance	othe
ating	 in	
rting	area	o

estriction

cription	
uced	capaci
uced	capabi
of	satellite	

ewed	as	glo
ures.	

N – FP7 GA‐N

 Print date: 1

21/43 

Additional
e	underman

ists	when	O

ndered	 se
e,	 different	

s	with	the	
gency	 Cont
os,	but	is	in
n,	dependin
passing	ship

number	of	
ints	 can	 h
hange.	The	
internal	an

vements,	di
	
ion	with	ic
hips	or	obje
er	ship,	sear
Special	 E
or	other	res

ns 

ty	for	spee
ility	of	som
	link	–	redu

obal	"variab

No 314286  

14/02/08	

l	 support	 f
nned	crew.

OCT	or	Em

a	 passages
operation

ship	durin
trol	 team	 (
cluded	her
ng	on	the	ty
ps	in	some	

external	co
have	 an	 in
constraints
nd	related	to

ifficult	to	m

e,	icing	on	
ects	in	the	s
rch	and	res
mission	 C
stricted	are

d	and/or	m
me	sensor	sy
uced	or	loss

bles"	that	h

Dissem

from	 the	 S
.	

ergency	Co

s	 the	 ship
al	modes	 e

ng	unmann
(ECT)	 on	 b
re	for	comp
ype	of	incid
cases.	

onstraints	t
nfluence	 o
s	are	sorted
o	the	ship	(

manoeuvre.	

superstruc
ship's	vicin
scue	operat
Control	 Ar
eas.	

manoeuvrin
ystems	
s	of	capacit

have	impac

mination le

SCC	 might	

ontrol	Team

p	 can	 sail	
exist	 as	 de

ned	passage
board.	 Thi
pleteness.	T
dent.	The	E

that	are	no
on	 commun
d	into	two	
(Condition)

	

cture.	
nity.		
tion,	MOB.	
rea	 (SECA

ng.	

ty.	

ct	on	detail

vel: PU 

also	 be	

m	(ECT)	

in	 fully	
fined	 in	

e,	 it	will	
s	 is	 not	
The	ECT	
ECT	may	

ot	under	
nication	
groups:	
).	

A);	 ship	

ls	in	one	



	

	

	
	

Status: 

	

3.6 Co

3.6.1 S

The	shi
main	m
are	auto

Figure 

The	full











For	 det
examin

3.6.2 S

As	disc
of	 cont
indepen

 final V1.1 

ontrol	mod

Ship	mode

ip	modes	w
modes,	whe
onomous	c

 11 – Main 

l	set	of	five

 Autonom
the	SCC
plans	et

 Autonom
allowed
updates

 Indirect
instant	
points	
SCC	ins

 Direct	
systems

 Fail	 to	
where	a
safe	 pl
emerge
also	be	

tails	 in	 th
ned	in	conju

Shore	cont

ussed	in	D
trol	 and	mo
ndent.	Colu

	

des	

es	

were	define
ere	two	are
control	(gre

 ship mod

e	modes	is	d

mous	execu
C.	Does	not
tc.	

mous	contr
d	for	by	SC
s	of	plans	e

t	 Remote	 C
"plan	upd
and	 contro
tructions.	

remote	 con
s.	ASC	is	no

safe:	 Ship	
an	update	
ans,	 previ
ency	contro
invoked	if	

e	 scenario
unction	wit

trol	centre

4.4,	the	sh
onitoring	m
umn	one	of

MUNIN

D 4.5 – 

ed	in	D4.4	a
e	further	di
een,	top),	re

des 

defined	as	f

ution:	The	
t	need	inter

rol:	The	shi
C.	Does	no
etc.	

Control:	 Sh
ates"	 to	 th
ols	 to	 ship	

ntrol:	 The	
ot	participa

has	 lost	 c
from	the	S
ously	 prov
ol	team	to	r
the	SCC	is	

	 and	 funct
th	the	SCC	m

e	modes	

ore	contro
modes,	wh
f	Table	3	ha

N – FP7 GA‐N

 Print date: 1

22/43 

and	are	illu
ivided	into	
emote	cont

follows:	

ship	 follow
rvention	fr

ip	deviates	
ot	need	inte

hip	 is	 und
he	ASC.	The
systems.	 A

SCC	 has	
ating	or	inte

contact	 wit
SCC	is	need
vided	 by	
re‐establish
slow	in	res

tional	 desc
modes.		

ol	centre	op
ere	 these	 t
as	merged	

No 314286  

14/02/08	

ustrated	in
two	sub‐m
trol	(blue,	b

ws	a	prede
rom	SCC,	ex

from	pred
ervention	f

er	 control
e	ASC	 is	 tr
ASC	 does	 n

taken	 ove
erfering	in	

th	 SCC	 and
ded.	It	then
SCC.	 Ship	
h	contact	w
sponding	to

criptions,	 t

perational	m
two	 sets	 o
the	monito

Dissem

	Figure	11
modes	each
bottom)	an

fined	"prog
xcept	for	p

efined	plan
from	SCC,	e

from	 SCC
ansferring	
not	 otherw

r	 all	 direc
control	op

d	 has	 iden
	selects	on
is	 waiting

with	the	shi
o	a	critical	s

the	 ship	 m

modes	will
f	modes	 to
oring	and	c

mination le

.	This	show
h.	The	main
nd	fail	to	sa

	

gram"	supp
periodic	up

ns	within	e
except	for	p

C	 with	 SCC
these	 to	n

wise	 interfe

ct	 control	
perations.	

ntified	 a	 co
ne	of	severa
g	 for	 the	
ip.	Fail	to	s
situation.	

modes	 nee

l	be	a	comb
o	 some	deg
control	mo

vel: PU 

ws	three	
n	modes	
fe.	

plied	by	
dates	of	

nvelope	
periodic	

C	 giving	
new	set‐
ere	with	

of	 ship	

ondition,	
al	fail	to	
SCC	 or	
afe	may	

d	 to	 be	

bination	
gree	 are	
des	into	



	

	

	
	

Status: 

	

a	 set	 o
monito

The	"Ty
for	 eac
indepen
indicate
particu
depend

Table 3

SCC	m
Passiv
Active
Invest
ASC	up
Indire
Direct
Interv
Lost	co
	
A	more

 P
p
m
o

 A
i
m

 I
d
i

 A
p

 I
c

 D
c
p

 final V1.1 

of	 unified	 m
ring	names

ypical	ship	
h	 of	 the	 S
ndent	 of	 th
es	 what	 sh
lar	SCC	mo
dent	on	the	

3 – SCC mo

mode	
ve	monitori
e	monitorin
tigation	
pdate	
ct	ship	ope
t	ship	opera
vention	
ommunicat

e	detailed	d
Passive	 mo
peripheral
monitored	
other	ships

Active	 mo
investigatin
mode.	

Investigatio
detailed	da
investigatio

ASC	update
part	of	the	

Indirect	 sh
correspond

Direct	 shi
correspond
purposes,	b

	

modes	 that
s	used	in	/6

mode"	col
CC	 modes.
he	 ship	 sta
hip	 status	
ode	is	used
status	indi

odes 

ing	
ng	

eration	
ation	

tion	

description	
onitoring:	
ly	 being	 a
	and	being
s	or	on	a	m

nitoring:	 T
ng	lower	le

on:	The	op
ata	on	certa
on	or	a	res

e:	 The	ope
normal	op

hip	 operat
ding	to	the	

ip	 operat
ding	to	ship
but	will	con

MUNIN

D 4.5 – 

t	 should	 b
6/	.	

lumn	indica
.	 As	 the	 SC
atus	 and	m
(as	 define
.	Again,	the
icators,	so	t

Typical	
Autonom
Autonom
Autonom
Indirect	
Indirect	
Direct	re
Fail	to	sa
Fail	to	sa

of	the	SCC	
The	 opera
aware	 of	
g	ready	to	i
ore	comple

The	 opera
evel	indicat

perator	 inte
ain	aspects
ult	of	more

rator	upda
eration	or	

tion:	 The	
ship's	indi

tion:	 The	
p's	direct	co
ntinue	to	m

N – FP7 GA‐N

 Print date: 1

23/43 

e	 typical.	 T

ates	what	m
CC	 operato
mode,	 this	m
d	 in	 sec.	 4
e	ship	statu
this	will	als

ship	mod
mous	execu
mous	contr
mous	contr
remote	co
remote	co
emote	cont
afe	
afe	

modes	foll
ator	 is	 not
the	 overal
intervene	i
ete	overvie

ator	 is	 fo
tor	values,	

eracts	direc
s	of	ship	op
e	serious	pr

ates	parts	o
after	some

operator	
irect	remot

operator
ontrol	mod
monitor	ope

No 314286  

14/02/08	

The	 new	 l

mode	the	s
or	 can	 cont
may	 vary.	 T
4.6)	 one	 w
us	is	indepe
so	vary.	

e	
ution	
rol	
rol	
ntrol	
ntrol	
trol	

lows:	
t	 doing	 an
ll	 status	 o
f	somethin
ew.	

cusing	 dir
without	go

ctly	with	o
perations.	T
roblems	on

of	 the	ASC
e	minor	ano

controls	 t
te	control	m

r	 controls
de.	The	ASC
erations.	

Dissem

abel	 has	 b

ship	can	be
trol	 the	 in
The	 "Typic
will	 normal
endent	of	S

Typica
Green	
Yellow
Red	
Green	
Yellow
Red	
Red	
Red	

ny	 direct	 a
of	 the	 ship
ng	happens

rectly	 on	
oing	into	sy

onboard	sys
This	may	b
n	board.	

plan	or	 th
omaly	in	sta

the	 ship	 t
mode.	

	 ship	 ac
C	is	out	of	th

mination le

been	 based

e	expected	
ntervention
cal	 status"	
lly	 have	 w
SCC	mode	a

al	ship	sta

w	

w	

action	 oth
p	 or	 ship
s.	Focus	ma

the	 ship	
ystem	inter

stems	to	g
be	part	of	a

hreshold	va
atus	report

through	 th

ctuators	 d
he	loop	for

vel: PU 

d	 on	 the	

to	be	in	
n	 degree	
column	
hen	 the	
and	only	

atus	flag

er	 than	
s	 being	
ay	be	on	

and	 is	
rvention	

et	more	
routine	

alues	 as	
ting.	

he	 ASC,	

directly,	
r	control	



	

	

	
	

Status: 

	

 I
s
i
o

	

 final V1.1 

Interventio
systems,	e.
involve	 ste
operationa

	

on:	Deeper	
.g.,	to	chan
eering	 the
al	paramete

MUNIN

D 4.5 – 

interaction
ge	engine	
ship,	 but	

ers,	e.g.,	aft

N – FP7 GA‐N

 Print date: 1

24/43 

n	with	on‐b
or	bridge	s
t	 rather	 pr
er	failure	o

No 314286  

14/02/08	

board	autom
system	sett
reparing	 sh
of	a	ship	com

Dissem

mation,	nav
tings.		This
hip	 system
mponent.	

mination le

vigation	an
s	will	not	n
ms	 for	 cha

vel: PU 

nd	other	
normally	
anges	 in	



	

	

	
	

Status: 

	

4. Fun

This	 lay
produc
descrip
ships	an

Howeve
facilitat
both	to
SCC.	Th
defined

The	fun
interfac
done	 in
related	
likely	a
process
will	be	
and	wil

4.1 Hi

The	ma

1. I
c
l
a
d

2. I
e
t

The	gro
used	fo

4.2 Te

Technic
The	arg
and	wh
and	 fo

 final V1.1 

nctional	

yer	 has	 ea
ed	 in	MUN
ption	of	var
nd	may	not

er,	 there	 is
te	 an	 effici
o	manpowe
his	section	w
d	to	do	this.

nctional	lev
ces	betwee
n	 MUNIN	 a
to	autonom
lso	be	too	s
s	models	h
further	dev
ll	not	be	dis

gh	level	fu

ain	reason	f

It	 allows	 t
controlled.
level	 of	 at
allows	 the	
down	into	

It	 dramati
even	when
time	and	w

ouping	will
r	grouping

echnical	ve

cal	ship	sys
guably	best
hich	is	curre
or	 mainten

	

and	proc

arlier	 been
NIN	 in	 deliv
rious	excep
t	be	directl

s	 a	 need	 to
ent	 and	no
er	needed	a
will	describ
.	The	conce

vel	in	the	ar
en	systems	
also,	 but	 n
mous	oper
specialised
have	been	d
veloped	in	
scussed	fur

unctional	a

for	proposi

the	 SCC	 op
.	The	 conce
ttention	 tha
operator	 t
details	wh

cally	 redu
n	there	are	
will	only	req

	also	have	
g	of	function

ersus	funct

stems	have
t	known	sy
ently	used	
nance	 of	 t

MUNIN

D 4.5 – 

cess	layer

	 described
verables	D
ptional	scen
y	useful	in	

o	 systemiz
ot	 too	 cost
and	commu
be	the	func
ept	was	firs

rchitecture
and	partie
not	 in	 a	 for
ations	are	
d	to	be	direc
documente
deliverabl
rther	here.	

and	techni

ing	a	techn

perator	 an	
ept	uses	 fla
at	 is	 requi
to	 observe
en	required

ces	 bandw
slight	ano
quire	on	th

other	uses	
nalities	and

tional	grou

e	been	desc
ystem	is	th
on	more	th
the	 techni

N – FP7 GA‐N

 Print date: 1

25/43 

r	definiti

d	 by	 the	 sc
D4.1	 /7/	 an
narios	that	
the	MiTS	A

e	 functions
tly	 operatio
unication	c
ctional	and
st	proposed

e	needs	also
es	needed	t
rm	 that	 is	
still	to	be	d
ctly	useful	
ed	 in	delive
les	from	W
	

ical	groupi

ical	and	fun

at‐a‐glanc
ags	 (Green
ired.	 This	
e	 the	 ship	 t
d.	

width	 requ
omalies.	Th
e	order	of	a

in	an	infor
d	for	compl

uping	

cribed	in	a
he	SFI	syste
han	6000	s
ical	 system

No 314286  

14/02/08	

ions	

cenario	 and
nd	D4.4	 /6
are	not	ne
Architectur

s	 for	MUN
on	of	 the	 S
costs	 for	d
d	technical	
d	in	/14/		

o	to	define
to	impleme
directly	 u
developed	
in	a	genera
erable	D4.4

WP5	(D5.2),	

ing	

nctional	gr

e	 status	 as
n,	 yellow,	 o
is	 done	 in
through	 a	

irements	 d
is	accounts
a	few	hund

rmation	arc
leteness	ch

a	hierarchic
em	/15/	w
hips.	It	is	u
ms	 on‐boa

Dissem

d	 sequence
/	 .	Most	 of
cessarily	re
e.		

IN	 (and	 sh
SCC.	 The	 co
irect	 links	
decomposi

the	high	le
ent	the	func
useful	 for	 M
to	a	final	fo
al	shipping	
4	/6/	The	
WP6	(D6.4

ouping	is	tw

ssessment	
orange	 and
a	 hierarch
single	 over

during	 nor
s	for	most	
dred	bytes	p

chitecture	l
hecks	in	var

cal	structur
which	was	d
used	both	in
ard.	 	 How

mination le

e	 diagram	
f	 this	 is	 a	
elevant	for

hips	 in	 gen
ost	 is	 here
between	s
ition	that	h

evel	proces
ctions.	This
MiTS	 as	 pr
form	and	w
domain.	T
functional	
4)	and	WP7

two‐fold:	

of	 all	 ship
d	 red)	 to	 sh
hical	 mann
rall	 flag	 or

rmal	 opera
of	the	ope
per	minute

like	MiTS.	I
rious	analy

re	for	man
developed	
n	the	desig
wever,	 a	 te

vel: PU 

models	
detailed	
r	normal	

neral)	 to	
	 related	
ship	and	
has	been	

sses	and	
s	will	be	
rocesses	
will	most	
he	main	
models	
7	(D7.4)	

ps	 being	
how	 the	
ner	 that	
r	 to	drill	

ation	 or	
rational	
e.	

It	can	be	
yses.	

ny	years.	
in	1972	
gn	phase	
echnical	



	

	

	
	

Status: 

	

breakd
which	i

A	 simil
breakd
central	
breakd
more	te
breakd

A	 techn
through
Genera
Equipm
Machin

For	MU
and	a	h
it	 is	 po
hierarc
the	pro

Howeve
easy	to
function

4.3 MU

The	pro
two‐lev
The	str
for	the	
The	latt

	

	

 final V1.1 

own	is	not
is	what	is	n

ar	problem
own	with	
alert	man
own	was	b
echnical	hie
own	from	t

nical	 syste
h	 layers	 to
l;	2)	Hull;	
ment	 for	 Cr
nery	Main	C

Figu

UNIN	one	ch
hierarchy	is
ossible	 to	 g
chy	gives	th
blem.	

er,	a	techni
	understan
nal	hierarc

UNIN	Func

oject	has	u
vel	structur
ructure	is	s
unmanned
ter	is	includ

	

t	that	usefu
needed	for	e

m	was	addr
8	main	 gro
agement	 to
based	on	th
erarchy	us
the	ATOMO

em	 breakd
o	 one	 of	 a	
3)	Equipm
rew	 and	Pa
Component

ure 12 – Ex

hallenge	is	
s	a	good	wa
give	 a	 com
he	operator

ical	hierarc
nd	the	func
chy	as	well	

ctional	dec

used	the	ab
re	with	10	
shown	in	T
d	ship	(US)
ded	to	prov

MUNIN

D 4.5 – 

ul	as	a	basis
efficient	op

ressed	 in	 t
oups	 and	 1
o	connect	 t
he	descripti
ed	in	class	
OS	project	/

down	 as	 th
few	main	

ment	 for	Car
assengers;	
ts;	8)	Ship	C

xample of 

to	give	the
ay	to	presen
mprehensiv
r	the	oppor

chy	alone	is
ctional	cons
to	present	

compositio

bove	discus
main	grou
Table	4.	The
),	 for	the	S
vide	a	more

N – FP7 GA‐N

 Print date: 1

26/43 

s	for	opera
peration	of	

the	Flagshi
125	 subgro
technical	a
ion	of	task
manageme
/18/		

he	 SFI	 sys
function	 g
rgo;	4)	Ma
6)	Machin
Common	Sy

 SFI techn

e	SCC	opera
nt	this:	Wit
e	 overview
rtunity	to	d

s	not	the	b
sequences	
this	aspect

on	

ssed	refere
ups	and	a	to
e	"Use"	col
CC	or	not	 f
e	complete

No 314286  

14/02/08	

ational	mon
the	SCC.	

ip	project	w
oups	 /16/	
alarms	to	 fu
s	in	STCW	
ent	system

stem	 /15/
roups.	 SFI	
anoeuvring	
nery	Main	 C
ystems.	An	

nical system

ator	a	rapid
th	a	limited
w	 with	 just
drill	down	

est	way	to	
of	a	techn
t	of	the	ship

ences	as	ba
otal	of	40	e
lumn	speci
for	an	auto
e	list	for	the

Dissem

nitoring	an

which	prop
	 This	was
unctional	c
/17/	as	w

ms	/9/	and	a

aggregate
has	 8	mai
Machinery
Componen
example	is

	

m breakdo

d	overview
d	number	o
t	 a	 few	 ind
to	pinpoin

do	it	as	it	m
ical	anoma
ps	state.		

asis	and	ha
elements	on
fies	if	the	e
onomous	sy
e	MiTS	arch

mination le

nd	control	o

posed	a	 fun
s	 intended	
consequenc
well	as	input
another	fun

es	 subsyst
in	 groups:	
y	&	Equipm
nts;	 7)	 Syst
s	shown	be

own 

w	of	the	ship
of	nodes	at	
dicators	 w
nt	the	root	c

may	not	alw
aly.	We	wil

as	ended	up
n	the	secon
entry	is	ap
ystem	at	a
hitecture.		

vel: PU 

of	ships,	

nctional	
used	 in	
ces.	The	
t	from	a	
nctional	

tems	 up	
1)	 Ship	
ment;	5)	
tems	 for	
elow.		

p's	state	
the	top,	

while	 the	
cause	of	

ways	be	
l	need	a	

p	with	a	
nd	level.	
pplicable	
all	(n/a).	



	

	

	
	

Status: 

	

Table 4

Main	
group	
0.		Syste
0.1	

0.2	
0.3	

0.4	
1.	Voyag
1.1	

1.2	

1.3	

1.4	

1.5	
2.	Nauti
2.1	

2.2	

2.3	

2.4	

2.5	

3.	Obse
3.1	

3.2	

3.3	

 final V1.1 

4 – MUNIN

Sub‐grou

em	function
Ship	data

Ship	mod
Nautical	
commun

SCC	mode
ge	manage
Plan	

Nautical	
informat

Location	

Economiz

Consuma
ical	observ
Manoeuv

Interacti

Anti‐colli

Anti‐grou

Ship	
character

rvations	
Weather	

Visibility

Objects	

	

N Main fun

up	

ns	
a	link	

de	

ication	

e	
ment	

tion	

ze	

ables
ations	
vres

ons

ision	

unding	

ristics	

y	

MUNIN

D 4.5 – 

nction gro

Use	 Des

US	 Abil
com

US	 Auto
US	 Com

area
Safe
cann

SCC	 Deb

SCC	 Crea
from
plan

SCC	 Keep
publ
instr

US	 Dete
relat

US	 Mon
para
arriv

US	 Mon

US	 Cont
exte
and	

US	 Man
tugs

US	 Dete
a	da

US	 Avoi
suffi

US	 Main

US	 Asse
can	
man

US	 Asse
dete
etc.	A

US	 Dete
ship
savi

N – FP7 GA‐N

 Print date: 1

27/43 

oups and s

cription

lity	to	monit
mmunication
onomous,	fa
mmunicate	w
as	or	VTS.	In
etyNet,	AIS	t
not	normally
ug/familiar

ate	and	main
m	shore	and	
nning	for	po
p	track	of	in
lications,	we
ructions,	leg
ermine	whe
tionship	to	i
nitor	and	ass
ameters	of	a
vals	etc.	Det
nitor	fuel,	lu

trol	the	ship
ernal	conditi
other	objec
nage	direct	i
s,	berths,	loc
ect	and	avoi
anger	to	the	
id	groundin
icient	air	an
ntain	data	o

essment	of	w
impact	the	a
noeuvre,	inc
essment	of	f
ect	other	shi
Also	linked	
ect	and	obse
ps	and	servic
ng	devices,	

No 314286  

14/02/08	

 sub‐group

tor	and	cont
n	link,	main	o
ail	to	safe	…
with	other	sh
ncluding	upd
ext,	GMDSS	
y	be	used	by
ization	mod

ntain	a	voya
known	saili
rt	calls	and	
nformation	r
eather	forec
gislative	doc
re	the	ship	i
its	voyage	p
sess	the	ope
a	voyage,	inc
termine	corr
be	oil,	other

p	during	pas
ions,	includi
cts.	May	also
nteractions	
cks	etc.	
d	other	obje
ship.	Use	CO
ngs	by	keepin
nd	sea	draft	a
on	turning	ci

weather	rela
ability	to	ex
luding,	e.g.,	
factors	that	
ips,	objects,	
to	anti‐colli
erve	objects
ces,	such	as	
signal	flares

Dissem

ps 

trol	ship	thro
or	backup.	

hips	and	sho
dates	to	Met
etc.	This	is	c
y	the	ANS.	
de,	detailed	a

age	plan	bas
ing	constrai
other	event
related	to	vo
casts,	tide	ta
cuments	etc.
is	and	where
lan.	
erational	and
cluding	fuel	
rective	meas
r	consumabl

ssage	to	com
ing	weather
o	include	dyn
with	other	

ects	in	the	vi
OLREGS	whe
ng	to	safe	ch
and	sufficien
ircles,	max	s

ated	environ
ecute	voyag
icing	and	ice
impact	the	p
waves,	land
ision	functio
that	are	imp
dangerous	f
s,	man	over	

mination le

ough	a	ship

ore,	e.g.,	rep
tOcean.	NAV
communica

alarm	list	m

ed	on	instru
ints,	includin
ts.	
oyage,	nauti
ables,	port	
.	
e	it	is	movin

d	economica
consumptio
sures.	
les.	

mpensate	for
r,	traffic	regu
namic	posit
ships,	pilot	

vicinity	that	m
ere	applicab
hannels	with
nt	distance	t
speed,	etc.	

nmental	fact
ge	plan	and	t
e.	
possibilities
d,	aids	to	nav
ons.	
portant	for	
floating	obje
board	etc.	

vel: PU 

s‐shore	

orting	
VTEX,	
tion	that	

mode	etc.

uctions	
ng	

cal	

ng	in	

al	
on,	late	

r	
ulations,	
ioning.	
boats,	

may	be	
ble.	
h	
to	land.	

tors	that	
to	

s	to	
vigation	

other	
ects,	life	



	

	

	
	

Status: 

	

Main	
group	
3.4	

3.5	
3.6	

4.	Safety
4.1	

4.2	

4.3	

4.4	

4.5	

4.6	
4.7	
5.	Secur
5.1	

5.2	

5.3	

5.4	

6.	Life	s
6.1	

6.2	

7.	Cargo
7.1	

7.2	

7.3	

7.4	

7.5	

 final V1.1 

Sub‐grou

Ship	beha

Sound	
Other	sen

y/emergen
Safety	
commun

Onboard
commun
Emergen
managem
Emergen
prepared
Technica

AOS	
Anchors	

rity	
ISPS	

Onboard

Antipirac

CCTV	

support	and
Passenge

Life	supp

o/stability/
Stability	

Integrity

Load	and
discharge
Bunker	
managem
Cargo	con

	

up	

aviour	

nsors	

ncies

ication	

	
ication	
ncy	
ment	
ncy	
dness	
al	safety	

	security	

cy	

d	welfare	
ers	

port

/strength	

y	

d	
e	

ment	
ndition	

MUNIN

D 4.5 – 

Use	 Des

US	 Nece
dete
slam

US	 Outd
US	 Gene

syst

US	 Com
com
radi

n/a	 Publ
radi

n/a	 Dist
dive

n/a	 Drill
patr

US	 Fire
extin

n/a	 Assi
US	 Use	

US	 Mon
can	

US	 Acce
and	

US	 Mon
inter

US	 Ope
diag

n/a	 Mon
for	t

n/a	 Main
and	
wate

US	 Dete
Ope

US	 Obse
inclu
oper

n/a	 Mon
unlo

US	 Mon

US	 Obse
duri

N – FP7 GA‐N

 Print date: 1

28/43 

cription

essary	dyna
ection	and	cl
mming	etc.	
door	microp
eral	sensors
tems.	

mmunication
mmunicate	w
ios.	
lic	Announc
ios.	
tress	team,	r
ers,	first	aid	
ls,	training,	
rols,	life	savi
e	detection,	f
nguishing	sy
istance	othe
of	anchors	f

nitor	access	
endanger	sh
ess	control	f
data	protec
nitor	and	con
rfere	with	s
ration	of	on
gnostics	etc.

nitor	and	ma
these.	
ntain	good	w
passengers
er,	drinking

ect	dangers	
rate	stabiliz
erve	and	ma
uding	ship	s
rate	hatches
nitor	and	ma
oading	of	car
nitor	and	ma

erve	and	co
ing	passage.

No 314286  

14/02/08	

amic	informa
lassification

phone.
s and	checki

n	related	to	e
with	MRCC	a

cement	(PA)

response	gro
etc.	Include
maintain	ho
ing	devices,	
fire	doors	an
ystems.	
er	ships	or	p
for	safety.

to	ship	and
hip's	ISPS	st
for	crew	and
ction	etc.	
ntrol	attemp
hip	operatio
nboard	CCTV

anage	passe

working	and
.	Ventilation
g	water,	supp

and	mainta
zers,	use	bal
aintain	wate
strength	and
s	and	doors.
anage	the	lo
rgoes.		
anage	bunke

ntrol	cargo	
.	

Dissem

ation	for	ext
n	(inertial	sy

ing	consiste

emergencies
nd	ships,	EP

,	General	Al

oups,	fire‐fig
s	man	over	
ospital,	fire	p
escape	rout
nd	dampers,

ersons	in	di

interactions
tatus.	
d	passenger

pts	to	board
ons.	
V,	also	for	in

ngers	on‐bo

d	living	cond
n,	heating,	A
plies	etc.	

in	ship	stabi
last	systems
er	and	weath
d	damage	int
	
ading,	stowa

ers	and	bunk

condition	fo

mination le

ternal	objec
ystem).	Hogg

ncy	of	senso

s	on	own	sh
PIRBS,	porta

larm	(GA),	U

ghting,	smok
board	(MOB
prevention,	
tes,	lifeboats
,	watertight

istress.	

s	with	entiti

rs,	network	f

d	or	otherwi

nspection,	

oard	and	ser

ditions	for	th
AC,	black/gre

ility	and	trim
s.	
her	integrity
tegrity.	Mon

wage,	securin

ker	tanks.	

or	safe	trans

vel: PU 

ct	
ging,	

or	

hip;
able	

UHF	

ke	
B).	
fire	
s	etc.	
t	doors,	

ies	that	

firewalls	

se	

rvices	

he	crew	
ey	

m.	

y	of	ship,	
nitor	and	

ng	and	

sport	



	

	

	
	

Status: 

	

Main	
group	
7.6	

8.	Techn
8.1	

8.2	

8.3	

8.4	

8.5	

8.6	
9.	Speci
9.1	

10.	Adm
10.1	

10.2	

10.3	
10.4	

10.5	

	
Two	lev
and	fun
group	m
groups.

Note	 th
operati
degree	
technic
function
provide

 final V1.1 

Sub‐grou

Pollution
preventio

nical	
Environm

Propulsio

Main	ene

Electric	

Other	sys

Hull	equi
ial	ship	fun
Other	

ministrative
Administ
commun

Manning	

Logs	
Mandato
reporting
Documen

vels	of	brea
nctional	cla
may	be	inc
.	

hat	 the	 tec
ion	 of	 the	 s
related	 d

cal	 system	
nal	descrip
ed.	

	

up	

n	
on	

ment

on	

ergy

stems	

ipment	
ctions	

e	
trative	
ication	

ry	
g	
nts	

akdown	ar
assification
creased	if	fu

chnical	 fun
ship.	One	 r
irectly	 to	
breakdow

ption.	This	

MUNIN

D 4.5 – 

Use	 Des

US	 Obse
man
balla
subs

US	 Mon
ener
inclu

US	 Main
avai

US	 Prod
gene

US	 Conv
and	

US	 Cont
tech

US	 Acce

n/a	 Mus
inter

SCC	 Com
port
that
upda
repo

SCC	 Cons
ship

US	 Keep
SCC	 Send

state
SCC	 Keep

ISM	

e	thought	t
in	the	con
unctions	ar

nctions	 are
reason	 for	
the	 opera

wn	 (see	 4.4
is	also	refle

N – FP7 GA‐N

 Print date: 1

29/43 

cription

erve	and	co
nage	dischar
ast	water	ha
stances	safe

nitor	and	op
rgy	systems
uding,	when
ntain	propu
ilable	power
duce	require
erators.	
vert	and	dis
other	syste
trol	and	ma
hnical	system
ess,	lifting,	la

st	be	expand
rvention,	tu

mmunicate	w
ts	and	agent
t	may	send	in
ates.	Includ
orts.	
sider	the	nu
p	crew	(STCW
ping	manda
d	mandatory
e	authoritie
p	non‐nauti
documents

to	be	neces
ntext	of	MU
re	needed	

e	 much	 le
this	 is	 tha

ation	 of	 va
4)	 may	 be	
ected	in	Ta

No 314286  

14/02/08	

ntrol	cargo	
rges	and	pos
andling.	Han
ely.	

timize	ships
	and	hull	in	
n	applicable,
ulsive	functio
r	from	engin
ed	energy	on

stribute	elec
ms.	
nage	boilers
ms	not	cover
adders	etc.

ded	for	speci
ugs,	dredgers

with	ship	ow
ts,	weather	r
nstructions	
ing	port	log

umber	of,	tas
W).	
atory	logs	on
y	reports	to
s,	ports	or	o
cal	ship	doc
,	manuals	…

ssary	and	s
UNIN.	The	n
that	canno

ss	 detailed
at	 the	 techn
arious	 tech
used	 mor

able	5	wher

Dissem

and	ship	sup
ssible	pollut
ndle	dangero

s environme
terms	of	em
,	sound	emis
ons	and	effic
nes.	
n	shafts	to	p

ctrical	powe

s,	incinerato
red	elsewhe

ial	ships,	e.g
s,	cable	laye

wner,	charter
routing	com
to	ship	or	re
s,	noon	at	se

sks	for	and	w

n	actions	tak
ship	report

other	entitie
cuments	upd
…	

sufficient	fo
number	of	e
ot	be	mapp

d	 than	 tho
nical	 funct
hnical	 syste
re	 or	 less	
re	a	simple

mination le

pplies	to	av
tion,	includi
ous	or	noxio

ental	impact
missions	to	s
ssions.	
ciency	based

propeller	an

er	from	gene

ors	and	othe
ere.	

g.,	offshore	
ers	etc.	

rer,	cargo	ow
mpanies	or	o
equire	statu
ea	and	other

working	abi

ken	on	board
ting	systems
es.	
dated:	Certif

or	ship	mo
elements	i
ed	to	curre

ose	 related
tions	 are	 to
ems	 and	 t
as	 it	 is	 al
e	cross	refe

vel: PU 

oid	and	
ng	
ous	

ts	from	
sea	or	air	

d	on	

nd	

erators	

er	

wner,	
thers	
us	
r	

ility	of	

d.	
s,	port	

ficates,	

nitoring	
n	a	sub‐
ent	sub‐

d	 to	 the	
o	 a	 high	
that	 the	
lso	 as	 a	
erence	is	



	

	

	
	

Status: 

	

4.4 Te

The	tec
the	 rec
entries	
the	 ref
technic

Table 5

Group	
100a	
200a	
300a	
400a	
500a	
600a	
700a	
800a	
900a	
1000a	
1100a	
1200a	
1300a	

	

As	note
of	 the	
subgrou
ships.	

4.5 Sta

A	main
rapid	at

To	allow
ASC's	 a
with	ea
are	asso

1. F
s
i
c

 final V1.1 

echnical	hi

chnical	hier
commendat
are	listed	
ference	 an
cal	system	t

5 –Technic

Desc
Main	
Stabil
Hull	e
Propu
Electr
Mach
Navig
Safety
Envir
Dry	c
Liquid
Drillin
Divin

ed	in	the	pr
Technical	
ups	already

atus	indica

n	purpose	o
t‐a‐glance	i

w	 the	SCC	
ability	 to	 p
ach	function
ociated	wit

Functional	
specific	fun
increased	a
courses.	

	

ierarchy	

rarchy	is	no
tion	 is	 to	 u
in	Table	5
d	 the	 func
to	functiona

cal classifi

cription	
structure	
lity,	watertig
equipment	
ulsion	and	s
ric	power	
inery	and	m
gation,	comm
y	
ronment	
argo
d	and	gas	ca
ng	and	well	
g	

revious	sub
function	
y	listed	in	T

ators	

of	 the	 func
indication	

operator	a
perform	 the
nal	group	a
th	each	fun

Status	Ind
nction	is.	F
and	concre

MUNIN

D 4.5 – 

ot	a	priorit
use	 the	 sys
for	inform
ction	 colum
al	group,	w

ication, to

ght	and	wea

teering

marine	pipin
munication	a

argo	
interventio

b‐section,	th
main	 grou
Table	4.	No

ctional	deco
of	system	p

a	complete
e	 function,	
and	sub‐gr
ctional	sub

ex	(FSI):	Th
For	collision
ete	risk	 for

N – FP7 GA‐N

 Print date: 1

30/43 

tized	area	in
stem	propo
mation.	The
mn	 gives	 a
where	appli

op level no

athertight	in

ng	systems
and	control

n

his	could	a
up,	 either	
ote	that	no

omposition
performanc

e	overview
general	 st

roup.	Four
b‐group	ele

he	function
n	avoidanc
r	collision,	

No 314286  

14/02/08	

n	MUNIN.	H
osed	 in	 /9/
e	group	col
a	 somewh
cable.	

odes 

ntegrity

also	be	used
as	 a	 repla
t	all	of	thes

n	 is	 to	 allo
ce	and	func

of	 the	shi
tatus	 indic
additional	
ement	listed

nal	status,	s
ce,	the	FSI	
e.g.,	due	to

Dissem

However,	a
/	 if	 necess
umn	lists	t
at	 simplist

d	as	a	funct
acement	 o
se	entries	a

w	 the	 SCC	
ctionality.		

p	 functions
ators	 (SI)	
and	more	
d	in	Table	4

stating	wha
would	indi
o	other	shi

mination le

as	in	Flagsh
sary.	 The	 to
the	coding	
tic	 mappin

Functio
10.,	1.,	2
7.3	–	7.5
8.5	
1.,	2.,	3.	
8.4	
8.1,	8.2,	
1.,	2.,	3.	
4.,	5.	
6.2,	8.1,	
7.1,	7.2	
7.1,	7.2	
9.	
9.	

tional	sub‐
or	 addition
are	relevan

C	operator	

s	as	well	a
will	 be	 ass
specific	ind
4:	

at	the	resu
icate	if	the
ips	on	 inte

vel: PU 

hip	/10/	
op	 level	
used	in	
ng	 from	

on	
.,	3
	

8.3

7.6

division	
n	 to	 the	
nt	for	all	

to	 get	 a	

as	of	 the	
sociated	
dicators	

ult	of	the	
ere	is	an	
rsecting	



	

	

	
	

Status: 

	

2. F
p
d

3. 
s
a

4. 
o
t
i
r

There	 i
decreas
try	to	k
operato

The	TC
will	 be	
decomp
and	equ

In	this	
typicall
picture
the	TCI
where	0

Figure	
the	ship
Similar
group	s
of	 the	
accomp
causes	
own	 hi
specifie

 final V1.1 

Functional	
performed
density.	

Technical	 S
systems	su
a	reduction

Technical	C
of	the	invo
these	syste
in	 technica
relationshi

is	 some	 ov
se	the	FCI	a
keep	the	in
or	to	rapidl

I	and/or	T
assigned	 r
posed	in	so
uipment	th

system	the
ly	done	for	
s	can	give	u
I.	 If	numer
0	is	fully	de

13	illustrat
p	is	simply	
ly	 the	 func
status	indic
correspon
panied	by	a
non‐norma
ierarchies	
ed	further	i

	

Condition	
d.	For	collisi

Status	 Inde
upport	the	f
n	in	the	TSI

Condition	In
olved	system
ems	may	fa
al	 systems
ip	to	the	TS

verlap	 in	 fu
also	when	
ndicators	as
ly	find	out	w

TSI	may	not
representin
ome	ship	o
he	indicator

e	indicators
	the	TCIs	/
useful	info
ic	values	a
efect	and	1

tes	the	prin
the	minim
ction	 group
cators.	On	t
ding	 FSI,	 F
a	set	of	cha
al	 flags	on	
or	 accom
in	this	docu

MUNIN

D 4.5 – 

Index	(FCI)
ion	avoidan

ex	 (TSI):	 Th
function.	R
I.		See	/10/

ndex	(TCI):
ms,	given	t
ail	in	the	fo
?	 See	 /10
SI.	

unctionalit
manoeuvr
s	specific	a
what	cause

t	be	releva
ng	 a	 green
or	SCC	syst
r	is	associat

s	may	be	g
11/		This	m
rmation	to
are	used,	 th
00	is	fully	o

nciple	of	st
mum	of	the	
p	 status	 in
the	final	an
FCI,	 TSI	 an
aracteristic
the	FSI.	Th
panied,	 e.g
ument.	

N – FP7 GA‐N

 Print date: 1

31/43 

):	This	inde
nce	this	co

he	 technica
Reduced	ma
/	for	a	more

:	This	indic
that	they	st
oreseeable	
/	 and	 /11

ty	 for	 thes
rability	is	r
and	orthogo
es	an	abnor

ant	for	all	S
n	 flag	 (all	 o
tems,	but	th
ted	with.		

iven	nume
may	also	be
	the	operat
hese	should
operationa

tatus	aggre
indicator	v
ndicator	 (S
nd	third	lev
nd	 TCI.	 Th
c	data	value
he	TSI	and
g.,	 by	 auto

No 314286  

14/02/08	

ex	will	tell	h
uld	indicat

al	 status	 st
anoeuvrabi
e	thorough	

cator	repre
till	function
future	or	i
1/	 for	 a	 di

e	 indicator
educed.	Ho
onal	as	pos
rmal	status

SI,	but	in	th
ok).	 The	 TC
his	 is	depe

eric	as	well	
e	done	for	
tor,	which	
d	be	norm
al.	

egation	in	M
values	for	a
I)	 is	 the	m
vel,	the	stat
he	 FSI	 and
es	that	can
d	TCI	may	
omation	 sy

Dissem

how	well	th
e	low	visib

tates	 how	
ility	would	
discussion

sents	the	t
n:	Is	there	a
is	there	red
scussion	 o

rs,	 e.g.,	 it	 m
owever,	on
ssible.	This
	indication

his	case	a	fi
CIs	 and	 TS
endent	on	t

as	flag	col
other	indic
is	the	ratio
alized,	e.g.,

MUNIN.	Th
all	main	shi
minimum	 of
tus	indicato
d	 FCI	 will	
	further	be
represent	 t
ystem	 data

mination le

the	function
bility	or	hig

well	 the	 te
be	flagged
n	of	the	TSI

technical	co
any	indicat
duced	redu
of	 the	 TCI	

may	 be	 na
ne	should	n
s	will	help	
n.	

ixed	dumm
SIs	may	 be	
the	type	of

lour	values
cators,	e.g.,	
onale	for	its
,	 to	a	0‐10

he	overall	s
ip	function	
f	 all	 functi
or	is	the	m
normally	
e	used	to	s
top‐nodes	
a,	 but	 this

vel: PU 

n	can	be	
gh	traffic	

echnical	
d	as	both	
.	

ondition	
tion	that	
undancy	
and	 its	

atural	 to	
normally	
the	SCC	

my	value	
further	
f	system	

s.	This	is	
if	trend	
s	use	for	
00	range	

status	of	
groups.	
ion	 sub‐
minimum	
also	 be	
ee	what	
in	 their	
s	 is	 not	



	

	

	
	

Status: 

	

In	a	sta
any	abn
the	me
distanc
would	a

This	 m
without
ensure	
satellite
immedi
cause	o
sets	or	

4.6 Sta

The	MU
will	 be	
interest
in	paren

 
f

 
s
r

 R
f
m

Flags	sh
The	ope

 final V1.1 

Fig

atus	transm
normal	ind
ssage	wou
ce	to	target
also	contain

means	 that	
t	delay	can
rapid	take
e	bandwidt
iately	 start
of	the	probl
pictures.	

atus	indica

UNIN	system
	 used	 to	 c
ted	parties
nthesis:		

Green	 (2):	
from	shore

Yellow	(1):
shore.	 Spe
required	at

Red	 (0):	 Th
from	shore
may	be	req

hould	indic
erator	shou

	

gure 13 – P

mission	from
dicators	wit
ld	 in	most	
ts	if	the	abn
n	some	add

the	 SCC	 op
n	assess	th
eover	from	
th	between
t	 to	 invest
lem.	This	av

ator	value

m	will	use	
clearly	 sign
s.	The	follow

Ship	 is	 op
e	is	not	requ

	The	ship	h
ecific	 atten
t	the	mome

he	 ship	 is	
e.	Addition
quired.		

cate	if	they
uld	be	able	

MUNIN

D 4.5 – 

Principle o

m	the	ship
th	accompa
cases	also
normal	is	r
ditional	dat

perator	 at	
e	origin	of	
ASC	to	SCC
n	SCC	and	s
igate	 the	 m
voids	wast

s	and	flags

a	standard
nal	 ship	 sta
wing	flag	co

perating	 w
uired.			

has	detecte
tion	 from	
ent.		

in	 a	 critica
al	personn

y	change	va
to	acknow

N – FP7 GA‐N

 Print date: 1

32/43 

of status a

p	to	shore,	
anying	data
o	contain	a
related	to	c
ta	related	t

a	 glance	 g
f	any	abnor
C	when	pro
hip:	When	
most	 relev
ting	time	an

s	

dized	colour
atus	 to	 the
odes	are	de

without	 any

ed	a	situati
shore	 is	 a

al	 situation
nel,	e.g.,	spe

alue,	e.g.,	b
wledge	the	c

No 314286  

14/02/08	

aggregatio

only	the	to
a	sets	need
dditional	d
collision	av
to	the	overa

gets	 an	 ov
rmal	ship	s
oblems	occ
a	problem

vant	 techni
nd	bandwid

r	coding	fo
e	 SCC	 ope
efined	with

y	 detected	

ion	that	ma
advised,	 bu

n	 that	 requ
ecialists	on

by	starting	
change	and

Dissem

n in MUN

op	level	shi
d	to	be	tran
data	values
voidance.	T
all	ship	pos

verall	 statu
status	code
cur	as	well	
is	detected
cal	 system
dth	looking

r	the	status
rators	 or,	
h	their	impl

problems.	

ay	require	
ut	 no	 dire

uires	 imme
n	engine	or	

to	blink	on
d	by	that	sto

mination le

NIN 

ip	status	no
nsmitted.	H
s,	e.g.,	head
The	status	m
sition	and	h

us	 assessm
e.	This	will
as	reducin
d,	the	opera
ms	 to	 find	 t
g	at	irreleva

s	indicator
possibly,	 t
licit	numer

Specific	 a

interventi
ect	 interve

ediate	 inter
	technical	

n	a	graphic
op	the	blink

vel: PU 

	

ode	and	
owever,	
ding	and	
message	
heading.	

ent	 and	
	help	to	
ng	costly	
ator	can	
the	 root	
ant	data	

s.	These	
to	 other	
ric	value	

ttention	

on	from	
ntion	 is	

rvention	
systems	

c	screen.	
king.	



	

	

	
	

Status: 

	

Aggrega
function
specific

The	pur
the	situ
unambi

	

	

	

	

 final V1.1 

ation	 of	 st
n	over	the	
c	indicators

rpose	of	th
uation	on‐b
iguous	indi

	

tatus	 codes
indicators
s	on	that	lev

his	scheme	
board	the	sh
ication	of	th

MUNIN

D 4.5 – 

s	 to	 a	 high
	on	the	low
vel.	On	the	

is	again	to
hip.	The	ind
he	need	to	

N – FP7 GA‐N

 Print date: 1

33/43 

er	 level	 (i)
wer	level	(i
top	level	is

o	allow	the	
dicator	flag
take	action

No 314286  

14/02/08	

)	will	 alwa
ij)	which	a
s	the	Ship	S

E

operator	a
gs	and	valu
n.	

Dissem

ays	 be	 as	 a
gain	is	an	
Status	Indic

Eq.	(1)	

an	easy	to	a
ues	need	to	

mination le

a	 simple	m
aggregatio
cator	(SSI).

assess	over
	be	reliable

vel: PU 

minimum	
n	of	the	
.	

rview	of	
e	and	an	



	

	

	
	

Status: 

	

5. Inf

The	 inf
these	 s
efficien
in	 early
general
the	 MiT
been	se
writing

5.1 Ex

There	i
contain
informa
what	ea
the	are
informa

Figure 

Figure	
a	more	
are	mai

1. I
s
o
i

2. I
c

G
M

D
S

S

A
IS

/L
R

IT

 final V1.1 

formation

formation	
so	 that	 exc
nt	as	possib
y	 2014.	 Th
l	 level	and	
TS	 Archite
elected	as	b
g	the	prefer

xisting	mar

s	already	a
ns	a	numbe
ation	mode
ach	area	co
as	operate
ation,	oper

 14 – Existi

14	gives	an
detailed	d
intained	by

Internation
standards,	
of	the	Glob
in	the	form

IHO	and	 IA
charts	 and

P
o

si
ti

o
n

N
to

M

	

n	models

model	 laye
changes	 of	
ble.	These	m
his	 section
will	 also	p
cture,	 the	
baseline	an
rred	format

ritime	info

a	number	o
er	of	differe
el.	 The	diff
overs	and	w
e	with	struc
ational	dat

ing mariti

n	overview
escription	
y	the	follow

nal	 telecom
e.g.,	for	AI
bal	Maritim
m	of	ITU	rec

ALA:	 These
d	 similar	 is

A
to

N

E
N

C

M
IO

MUNIN

D 4.5 – 

s		

er	 defines	
informatio
models	are	
n	 will	 discu
present	 the
Internation
nd	this	wil
t.	

ormation	m

f	existing	d
ent	operati
ferences	 be
what	organ
cturally	ve
ta,	technica

ime inform

w	of	some	o
of	the	indiv
wing	main	o

mmunicatio
S	data	tran

me	Distress	
commendat

	organizati
ssues,	 inclu

M
et

O
ce

an

P
ilo

t/
V

T
S

P
o

rt
 E

N
C

N – FP7 GA‐N

 Print date: 1

34/43 

informatio
on	 between
under	dev
uss	 the	 iss
e	 link	 to	 th
nal	 Hydrog
l	also	be	 in

models	

data	model
onal	areas	
etween	 the
nizations	do
ry	differen
al	drawings

mation mo

f	the	most	
vidual	data
organizatio

on	 Union	
nsmissions
and	Safety
tions	or	rep

ions	devel
uding,	 e.g.,

V
D

R

B
ri

d
g

e 
al

ar
m

s

S
h

i
f

No 314286  

14/02/08	

on	 element
n	 parties	 a
elopment	a
sue	 of	 info
he	S‐100	st
graphic	 Off
nvestigated

s	in	the	ma
with	their
e	 areas	 are
o	the	stand
nt	data	mod
s	or	electro

odels 

relevant	d
a	items.	Fro
ons:	

(ITU):	 T
,	differenti
y	System	(G
ports.	

ops	 specifi
,	 Notices	 t

S
h

ip
 s

af
et

y

R
ep

o
rt

s

B
L

U

Dissem

ts	 and	 sem
and	 system
and	will	be	
ormation	 m
tandardisat
fice	 (IHO)	
d	 in	MUNIN

aritime	dom
specific	re
e	 significan
dardization	
dels,	e.g.,	co
nic	docume

ata	models
om	left	to	ri

This	 organ
al	GPS	syst
GMDSS).	Th

ications	 rel
to	 Mariner

W
as

te

F
A

L
 f

o
rm

s

mination le

mantic	 mea
ms	 are	 as	 s
e	published
models	 on	
tion	activit
S‐100	 form
N	and	 is	at

main.	Marit
equirement
nt,	 e.g.,	 in	 t
	work.	In	a
overing	ge
ents.	

s	/1/	Table
ight	the	da

nization	 s
tems	and	f
hese	standa

lated	 to	 ele
rs	 (NtoM),	

P
o

rt
/T

er
m

in
al

S
h

i
ti

M
an

if
es

ts

vel: PU 

aning	 of	
safe	 and	
	as	D4.6	
a	 more	
ties.	For	
mat	 has	
t time	of	

time	ITS	
ts	to	the	
terms	of	
addition,	
ospatial	

	

e	6	gives	
ata	types	

specifies	
for	parts	
ards	are	

ectronic	
Aids	 to	

S
h

ip
 o

p
er

at
io

n
s

In
fo

ta
in

m
en

t



	

	

	
	

Status: 

	

N
m

3. I
o
s
c

4. I
t
e
f
g

5. 
o
E
T
f

The	org
organiz
the	mai

Table 6

Subar

GMDS

AIS/LR

Positio

NtoM	

AtoN	
ENC	

MIO	

MetOc
Pilot/V

Port	E
VDR	

 final V1.1 

Navigation
meteorolog

Internation
organizatio
standards	
communica

Internation
this	 organ
electronic	
forms	 for	
general	shi

UN/CEFAC
of	messagi
Element	Di
This	typica
forms	and	

ganizations
zations	invo
in	responsi

6 – Overvi

reas	

S	

RIT	

on	

cean	
VTS	

NC	

	

n	 (AtoN),	
gical	data,	p

nal	Electrot
on	 is	 resp
that	 cov

ation	equip

nal	 Organiz
ization	 is	
port	 clear
clearance,
ip	reportin

CT:	This	org
ing	standar
ictionary	w
ally	covers	
more	speci

s	mentione
olved	in	ea
ible	in	each

iew of som

Descripti

Global	Ma
formats,	e
Automati
Tracking.	
Navigatio
e.g.,	LORA
Notices	to
or	free	tex
Aids	to	Na
Electronic
Display	an
Maritime	
informati
Weather	r
Vessel	Tra
pilots,	VT
Special	EN
Voyage	D

MUNIN

D 4.5 – 

Maritime	
pilots	or	VT

technical	C
onsible	 fo
ver	 bridg
pment.		

zation	 for	
responsibl
rance,	 inclu
waste	 rep
g	areas.	

ganization	
rds	 in	 the	 t
which	is	an	
port	and	t
ific	trade	re

d	here	are	
ach	area,	bu
h	area.	

me data typ

ions	

aritime	Dist
e.g.,	NAVTE
c	Identifica
	
n	Satellite	
AN,	DGPS,	E
o	Mariners:
xt.	
avigation	m
c	Nautical	C
nd	Informa
Informatio
on	(ice,	wh
reports	and
affic	Servic
S	and	ships
NC	for	use	i
ata	Record

N – FP7 GA‐N

 Print date: 1

35/43 

Informatio
TS	informa

Commission
r	 the	 mai
ge	 interco

Standardiz
le	 for	 the	
uding	 vario
porting,	 bu

has	had	th
trade	dom
important	
terminal	op
elated	docu

only	exam
ut	the	ones

pes 

tress	Safety
EX	/	DSC.	
ation	System

Services	(e
EGNOS.	
:	Various	n

messages,	s
Charts,	disp
ation	System
on	Overlay	
hales,	curre
d	forecasts
ces	and	Pilo
s.		
inside	port
der.	

No 314286  

14/02/08	

on	 Objects
ation	exchan

n	 (IEC):	Tec
ntenance	 o
nnections	

zation(ISO)
maintenan
ous	 report
ulk	 loading

he	main	res
ain.	They	h
componen
perations,	E
uments.	

mples	and	th
s	listed	her

y	System	w

ms	and	Lon

e.g.,	GPS,	GA

avigation	m

ometimes	
played	on	E
m.	
or	Objects,
ents	etc).	
,	currents,	
ot	services:

ts.	

Dissem

	 (MIO),	 ch
nges	and	p

chnical	 com
of	 the	 IEC
between	

):	 Technica
nce	 of	 ISO
ing	 obligat
g	 and	 unlo

sponsibility
have	create
nt	of	EDIFA
EDIFACT	ve

here	are	typ
re	can	argu

with	corresp

ng	Range	Id

ALILEO)	an

messages,	n

sent	via	AIS
ECDIS:	Elec

,	ENC	comp

waves,	ice	
Various	re

mination le

hart	 overl
port	specific

mmittee	80
C	 61162	 s
navigatio

al	 committ
O	 28005	 se
tions	 such	
oading	 (BL

y	for	devel
ed	 the	Tra
ACT	type	m
versions	of	

pically	man
uably	be	sa

ponding	di

dentificatio

nd	others	sy

normally	on

S.	
ctronic	Cha

patible	

etc.	
eports	betw

vel: PU 

lays	 for	
c	charts.	

0	 of	 this	
eries	 of	
on	 and	

tee	 8	 of	
eries	 on	
as	 FAL	
LU)	 and	

lopment	
ade	Data	
essages.	
the	FAL	

ny	more	
aid	to	be	

gital	

on	and	

ystems,	

n	paper	

rt	

ween	



	

	

	
	

Status: 

	

Bridge

Ship	sa
Repor

BLU	
Waste
FAL	fo

Manife

Port	/	
Termi
Ship	o

Infotai

	

It	 is	pr
solution
models
into	 are
upper.	
navigat

The	me
differen
port	 an
manage

5.2 Th

IMO	ha
model.	
origina
Standar
a	gener

As	was	
contain
one	nee
differen

 final V1.1 

e	alarms	

afety	
ts	

e	
orms	

est	

nal	
peration	

inment	

obably	not
n	 is	 to	 dev
s.	This	is	ill
eas	 in	 the	
The	meta‐
tion	and	Mi

eta‐model	a
nt	areas.	Th
nd	 termina
ement	is	to

he	IHO	S‐10

as	 decided	
This	 mod
lly	propose
rds.	Althou
ral	purpose

	discussed	
ns	 a	 numbe
ed	to	consi
nt	domains

	

Alarms	fr
bridge.	
Non‐navig
Operation
areas	etc.	
Bulk	load
Waste	not
IMO	Facil
to	port	sta
Various	co
goods.	
Port	entry
operation
Ship	oper
manager,	
Crew	and
family,	fri

t	 realistic	 t
velop	 one	 o
ustrated	in
lower	 hal
models	are
iTS.	

approach	sh
his	is	most	
al	 data	 co
o	a	large	deg

00	system

to	 adopt	 t
del	 is	 also	
ed	by	 IALA
ugh	the	focu
e	toolkit	for

in	the	pre
er	 of	 doma
ider	the	pr
s.	

MUNIN

D 4.5 – 

om	all	brid

gation	safe
nal	reportin

ing	and	un
tifications.
itation	Con
ate	and	por
ommercial

y	and	berth
nal	etc.	
rational	ser
agent	and	
	passenger
iends	and	o

to	develop	
or	more	m
n	the	figure
f	 and	 infor
e	names	ac

hould	be	fe
likely	the	c
uld	 be	 gro
gree	based

ms	

the	 IHO	 S‐1
called	 CM
A.	S‐100	 is	
us	of	the	st
r	developin

evious	subs
ains.	While
roblems	of	

N – FP7 GA‐N

 Print date: 1

36/43 

dge	systems

ety	systems
ng,	entering

loading	inf

nvention:	V
rt.		
l	reporting	

hing	related

rvices	betw
others.	
r	infotainm
others.	

one	 integr
meta‐model
e	by	showi
rmation	 m
ccording	 to

easible	if	th
case	for	mo
ouped	 wit
d	on	geospa

100	 system
MSS:	 Comm
based	on	 t
tandard	is	
ng	and	main

section,	Ma
e	 the	 S‐100
f legacy	spe

No 314286  

14/02/08	

s:	To	be	dis

s	(Fire,	Ball
g	and	leavi

formation.

Various	man

related	to	s

d	services:	

ween	ship	an

ent,	includ

rated	data	
s	 to	 integr
ng	some	su

model	 and	 p
o	 the	main	

here	is	only
ost	areas	in
h	 the	 geo
atial	inform

m	 for	 devel
mon	 Maritim
the	 ISO	19
one	geospa
ntaining	int

aritime	ITS
0	 framewor
ecification	

Dissem

splayed	and

ast,	Cargo	.
ng	mandat

ndatory	rep

ship	as	carr

Security,	sa

nd	owner,	c

ing	commu

model	 for	
rate	 the	 dif
ub‐areas	te
possible	m
domains,	

y	limited	ov
n	Fig.	8.	How
spatial	 com

mation	repo

loping	 the	
me	 Data	 S
100	Geogr
atial	model
tegrated	da

is	a	fairly	
rk	 probabl
and	that	o

mination le

d	handled	o

...).	
tory	report

porting	fro

rier	of	trad

afety,	logis

charterer,	

unication	w

all	 areas,	
fferent	 are
entatively	g
meta‐model
i.e.,	 e‐mari

verlap	betw
wever,	part
mponents	
ositories	[16

e‐Navigati
Structure	 a
raphic	 Info
lling,	it	is	b
ata	models	

complex	a
ly	 can	 hand
of	coordina

vel: PU 

on	

ing	

m	ship	

ded	

tics,	

with	

but	one	
as’	 data	
grouped	
s	 in	 the	
itime,	e‐

ween	the	
ts	of	the	
as	 port	
6].	

ion	data	
and	 was	
rmation	
basically	
/8/	.	

area	and	
dle	 this,	
ating	the	



	

	

	
	

Status: 

	

S‐100	 s
differen
availab

5.3 MU

MUNIN
but	 it	 w
standar
interfac

	

	

	

 final V1.1 

should	 be	
nt	 organiza
le	at	http:/

UNIN	and	S

N	will	 not	u
will	 be	 inv
rdization	th
ce	specifica

	

able	 to	 ha
ations	 get	
//registry.ih

S‐100	

use	S‐100	a
vestigated	 f
hrough	MiT
ation.	

MUNIN

D 4.5 – 

andle	 this	
responsibi
ho.int/s10

actively	 in	
further	 to	
TS.	A	repor

N – FP7 GA‐N

 Print date: 1

37/43 

through	 it
ility	 for	 dif
0_gi_regist

its	develo
verify	 that
rt	on	this	w

No 314286  

14/02/08	

ts	 domain	
fferent	 dom
ry/home.p

pment	of	d
t	 it	 can	 be
ill	be	includ

Dissem

manageme
mains.	 The
hp.		

data	 exchan
	 used	 as	 a
ded	in	deliv

mination le

ent	 system
e	 S‐100	 reg

nge	 specifi
a	 basis	 for	
verable	D4

vel: PU 

m	 where	
gistry	 is	

ications,	
further	

4.6,	Final	



	

	

	
	

Status: 

	

6. Ser

This	se
give	 an
commu

6.1 Th

As	MUN
softwar
and	pos

This	de
context

6.2 Ph

The	phy
/6/	 and
diagram

Figure 

This	sh
other	s
and	the
SCC	 is	a
remote

6.3 Tr

A	 critic
commu
cost	of	
cost	of	
0.50	US
800	per

 final V1.1 

rvice	laye

ection	will	b
n	 overview
unication	re

he	service	

NIN	will	us
re,	the	inte
ssible.	This

eliverable	w
t	of	the	dev

hysical	arc

ysical	arch
d	 will	 not	
m	is	reprod

 15 – High 

hows	the	Au
pecial	softw
e	Autonom
also	 illustr
e	operation

raffic	volum

cal	 aspect	
unication	 b
satellite	co
remotely	o
SD	per	meg
r	day!	Whi

	

er	and	da

briefly	disc
w	 of	 a	 simu
equirement

layer	

se	an	ad	ho
erfacing	bet
s	will	be	do

will	also	di
veloping	Mi

hitecture	a

hitecture	an
be	 repeat

duced	below

 level softw

utonomous
ware	modu
ous	Engine
rated	 to	con
s	of	these	s

me	analysi

of	 unman
bandwidth	
ommunicat
operating	a
gabyte,	 a	2
ile	USD	0.5

MUNIN

D 4.5 – 

ata	transp

cuss	 the	se
ulation	 sys
ts	for	MUN

c	collection
tween	com
cumented	

scuss	poss
iTS	framew

and	transp

nd	the	tran
ed	 here.	 H
w.	

ware arch

s	Ship	Cont
ules	such	a
e	Monitorin
ntain	more
subsystems

is	

nned	 merc
is	 sufficien
ion	may	be
a	ship	is	no
2	megabit	p
0	per	meg

N – FP7 GA‐N

 Print date: 1

38/43 

port	utili

ervice	and	
stem	 that	
NIN	or	other

n	of	existin
mponents	w
in	delivera

sibilities	for
work.	

port	layer

nsport	servi
However,	 fo

hitecture (f

troller	(AS
as	the	gene
ng	and	Con
e	generic	b
s.	

chant	 ships
nt	 for	 safe
e	very	high	
t	higher	th
per	 second
gabyte	is	re

No 314286  

14/02/08	

ization	

transport	
is	 being	 d
r	systems	u

ng	simulato
will	also	be	
able	D4.6,	F

r	standard

ices	were	d
or	 referenc

  from D4.4

C),	the	Sho
erally	MUN
ntrol	–	AEM
bridge	and	

s	 is	 to	 ma
SCC	 contr
so	it	is	also

han	having	
d	 communi
epresentati

C
o

m
m

un
ic

a
tio

n 
C

on
tr

ol
le

r

Dissem

layers	 in	M
developed	 t
using	the	M

ors	and	new
adjusted	to
inal	interfa

ising	the	se

discussed	i
ce,	 the	 phy

4) 

ore	Control
IN	Softwar
MC	module.
engine	con

ake	 sure	 t
ol	 in	 all	 sit
o	necessary
a	crew	on‐
ication	 link
ve	for	high

mination le

MUNIN.	 It	w
to	 analyse
MiTS	archite

wly	develop
o	what	is	p
ace	specific

ervice	laye

n	deliverab
ysical	 arch

l	Centre	(S
re	Modules
.	Furtherm
ntrol	 funct

that	 the	 a
tuations.	 A
y	to	verify	
‐board.	At	a
k	will	 cost	
h	volume	In

vel: PU 

will	also	
overall	

ecture.	

ped	test	
practical	
cations.	

er	in	the	

ble	D4.4	
hitecture	

	

CC)	and	
s	–	MSW	
more,	the	
tions	 for	

available	
Also,	 the	
that	the	
a	cost	of	
USD	10	
nmarsat	



	

	

	
	

Status: 

	

prices,	
USD	10
used	in

6.3.1 A

The	act
SCC	req
points,	
a	seque
an	exam

Figure 

 final V1.1 

one	should
0	to	20	000
	a	methodo

Activity	di

tivity	diagr
quired	 to	h
starting	an
ence	by	the
mple	and	do

 16 – Activ

act Detect objec

«ASC»
Known?

«N
Unk

«SCC» Further
investigation?

I

«SCC»
Take
contro

«SCC
Repor

Y

	

d	expect	mu
0	per	mont
ology	to	est

agram	

ram	in	Figu
handle	 the	
nd	ending	p
e	arrows.	T
oes	not	nec

vity diagra

ct

«ASC»
Classify

?

Notification»
known object

r

«SCC»
Inv estigate

»

l?

»
rt?

No

Yes

No

Yes

No

MUNIN

D 4.5 – 

uch	lower	p
h.	This	sec
timate	band

ure	16	show
detection	
parallel	acti
The	diamon
cessarily	re

m for ban

Object
detected

«SCC»
Report object

Yes

Yes

No

N – FP7 GA‐N

 Print date: 1

39/43 

prices	than
ction	will	g
dwidth	nee

ws	the	sequ
of	an	objec
ivities.	The
nds	are	if/t
epresent	th

ndwidth es

«ASC»
Avoidable?

«ASC»
Ev ade

Autonomous
mode

Yes

No 314286  

14/02/08	

n	that,	but	p
give	an	ove
eds	in	diffe

uence	of	in
ct.	The	bar
e	boxes	are	
then	tests.	
he	real	sequ

stimation 

«Not
Slo

«SCC»
SCC control

«
Slo

SCC
intervenes?

Ye

No

Dissem

probably	st
rview	of	th
rent	situati

nteractions
rs	represen
activities	w
The	diagra
uence	of	act

 

tification»
ow down

«ASC»
ow down

«AS
Fail to

?

s

No

mination le

till	on	the	o
he	basic	pr
ions.	

s	between	A
nt	synchron
which	are	j
am	is	devel
tions.	

	

SC»
o safe

vel: PU 

order	of	
rinciples	

ASC	and	
nization	
oined	in	
loped	as	



	

	

	
	

Status: 

	

This	 di
unmann
such	a	d

Each	ac
e.g.,	 ba
related,

By	addi
started	
simulat

6.3.2 T

Althoug
simulat
also	pla

The	sim
relative
main	ob

Figure 

The	Vo
differen
number
in	MUN

Each	 p
activity
activity
objects	
will	mo
the	cha

 final V1.1 

iagram	 is	
ned	ship	ca
diagram.	

ctivity	need
andwidth,	 d
,	e.g.,	to	ext

ing	parame
	and	depen
ted	analysis

The	simula

gh	it	is	also
tion	gives	m
ay	around	w

mulator	use
ely	 simple	
bjects	used

 17 – Main 

yage	objec
nt	 activity	
r	of	voyage
NIN.	

rocess	 obj
y	 diagram.	
y	sequence	
will	repre

odel	availab
annels.	A	re

Voy

Voy
param

	

the	 starti
an	encount

ds	to	be	tag
duration,	 r
ternal	or	in

eters	to	the
ndencies	to
s	of	commu

ation	fram

o	possible	t
more	flexib
with	differe

ed	is	a	discr
in	 structur
d	in	the	sim

 simulator

ct	represen
diagrams	
es	to	simula

ect	 can	 be
The	 script
to	be	run	
esent	the	sh
ble	bandwi
porting	fun

yage

yage 
meters

1

MUNIN

D 4.5 – 

ng	 point	
ter,	 includi

gged	with	
repetitions	
nternal	cons

e	activity	di
o	other	acti
unication	r

mework	

to	do	a	stat
bility	in	usi
ent	externa

rete	event	
re,	 but	 pro
mulation	are

r objects 

ts	one	ship
and	 when	
ate	a	system

e	 initialized
t	 is	 a	 very
and	to	res
hip	to	shor
idth	and	qu
nction	will	

Proc

Voy
param

:n

N – FP7 GA‐N

 Print date: 1

40/43 

for	 bandw
ing	the	nor

what	comm
etc.	 This	
straints	if	t

iagram,	suc
ivities,	one
equiremen

tistical	anal
ng	stochas
al	condition

simulator	
ovides	 the	
e	shown	in	

 

p	on	a	voya
to	 start	 th
m	of	severa

d	 with	 a	 s
y	 simple	 p
erve	bandw
re	and	shor
ueue	transm
collect	stat

cess

yage 
meters

No 314286  

14/02/08	

width	 calcu
rmal	opera

munication
may	 also	
this	is	relev

ch	as	proba
	can	define
nts.	

lysis	of	com
stic	variable
ns	much	mo

developed
required	 fu
Figure	17.

age	and	con
hem.	 If	 nec
al	ships.	Ho

specific	 scr
programmin
width	in	th
re	to	ship	
mission	req
tistics	on	co

ComC

Log
Band

ShoreShip

Voyage 
parameters

Dissem

ulations.	 E
ation	shoul

n	requirem
include	 st
vant.	

ability	that	
e	a	framew

mmunicatio
es	in	the	si
ore	easily.	

in	house	b
unctionalit

ntains	info
cessary,	 on
owever,	tha

ript	 to	 em
ng	 languag
he	process.	
channels	r
quests	to	s
ommunicat

Channel

gger
dwidth

p

s

ShipS

Voy
param

mination le

Each	 situat
ld	be	descr

ments	it	rep
tochastic	 v

the	activity
work	for	sta

on	requirem
imulation.	

by	MARINT
ty	 for	MUN

	

rmation	ab
ne	 could	 st
at	will	not	

mulate	 one	
ge	 that	 allo
	Two	ComC
respectively
simulate	th
tion	channe

Shore

yage 
meters

vel: PU 

tion	 the	
ribed	by	

presents,	
ariables	

y	will	be	
atistic	or	

ments,	a	
One	can	

TEK.	It	is	
NIN.	 The	

bout	the	
tart	 any	
be	done	

specific	
ows	 the	
Channel	
y.	These	
he	use	of	
el	use.	



	

	

	
	

Status: 

	

6.3.3 R

The	sim

1. A
c

2. T
p

3. T
b
p

Results
use.	

	

 final V1.1 

Running	th

mulation	mu

All	 activity
conditions,

The	activit
program.	

The	simula
bandwidth
parameter	

s	can	be	plo

	

he	simulat

ust	be	run	

y	 diagrams
,	e.g.,	based

ty	diagrams

ator	is	run	
h	 use,	 mea
one	wants

otted	as	a	c

MUNIN

D 4.5 – 

tion	

in	the	follo

s	 must	 be
d	on	stocha

s	must	be	t

over	a	num
an	 and	 m
s	to	measur

curve	over

N – FP7 GA‐N

 Print date: 1

41/43 

owing	seque

	 develope
astic	variab

translated	t

mber	of	voy
max	 waitin
re.	

r	time	or	as

No 314286  

14/02/08	

ence:	

d	 and	 ass
les.	

to	scripts	a

yages	to	ge
ng	 time	 fo

s	simple	nu

Dissem

igned	 thei

and	codes	i

et	statistics	
or	 transmi

umeric	valu

mination le

ir	 respectiv

nto	the	sim

	on	mean	a
issions	 and

ues,	depen

vel: PU 

ve	 start	

mulation	

and	max	
d	 other	

ndent	on	



	

	

	
	

Status: 

	

Refere

/1/	 Rø
M
W

/2/	 "R
12

/3/	 "R
D

/4/	 IS
Re

/5/	 “A
sy
20

/6/	 “I

/7/	 “I

/8/	 R.
Ge
Re

/9/	 Vi
7t
In

/10/	 Rø
D
w

/11/	 Rø
m
of
Pr

/12/	 B.
Sy
M
In
61

 final V1.1 

ences	

ødseth,	 Ø.
Maritime:	 S
Washington	

Reference	M
2.	October	

Reference	A
raft	1,	23.	A

SO	 10746‐
eference	M

ARKTRANS
ystems	sup
009.	

nitial	Inter

nitial	Scena

.	Ward,	L.	A
eospatial	S
eview,	May

indøy,	V.	A	
th	 Internat
ndustries,	C

ødseth	 Ø.J.
1.1	 V1.2	

www.mits‐fo

ødseth,	Ø.J
maintenance
f	 the	 Intern
rotection	(S

.	Gauss	and
ystem	 for	
Modelling,	
ntelligent	 A
12–617.	

	

J.	 (2011).	
upporting	
USA,	5th	to

Model	for	S
2006.	

Architectur
April	2008.

2:1996	 "In
Model:	Foun

S	 ‐	 The	 No
pporting	fre

rface	Descr

ario	Descri

Alexander,	
Standard	fo
y‐2009.	

Functional
tional	 Conf
COMPIT	08

.	 et	 al.,	 TCI
2008‐09‐2
orum.org/d

.,	Steinbach
e	planning	
national	Sy
SSE).	2007

d	D.	Kersan
the	 Ship’s
Control	 an
Agents,	 We

MUNIN

D 4.5 – 

"A	 Marit
Environm
o	7th	Octob

Service	Ori

re	 for	 Serv
.	

nformation
ndations".

rwegian	 fr
eight	and	p

iptions,”	M

iptions,”	MU

and	B.	Gre
or	Marine	D

lly	Oriented
ference	 on
,	Liège,	21‐

I	 and	 statu
26.	 The	 h
datamodels

h	C.,	and	M
and	the	mo
ymposium	
.	

ndt,	“NARID
Bridge,”	 p
nd	 Autom
eb	 Technol

N – FP7 GA‐N

 Print date: 1

42/43 

time	 ITS	 A
ment	 Friend
ber	2011.

iented	Arch

vice	Orient

n	 technolo

ramework	
passenger	t

MUNIN	Deliv

UNIN	Deliv

eenslade,	“I
Data	and	In

d	Vessel	Da
n	 Computer
‐23	April	20

us	 indicato
high	 level	
s.html.		

Mo	B.	The	u
onitoring	of
on	Maritim

DAS	‐	Navig
presented	

mation,	 200
logies	 and	

No 314286  

14/02/08	

Architectur
dly	 Ship	 T

hitecture",	

ed	Archite

ogy	 –	 Ope

architectu
transport,”	

verable	D4

verable	D4.

IHO	S‐100:
nformation,

ta	Model	U
r	 and	 IT	 A
008.	

r	 specificat
functional

use	of	techn
f	the	ship’s	
me,	Safety,	

gational	Ris
at	 the	 Co
05	 and	 In
Internet	 C

Dissem

re	 for	 e‐N
Transport",	

OASIS	Stan

cture",	 OA

n	 Distribu

re	 for	 mul
SINTEF	Re

.4,	Apr.	201

1,	Nov.	201

	The	New	
,”	Internati

Used	as	Basi
Application

tion,	 Flagsh
l	 model	 i

nical	condit
safety	cond
Security	a

sk	Detectio
mputationa
nternationa
Commerce,

mination le

Navigation	
IEEE	 ITS

ndard,	Vers

ASIS	 Public	

uted	 Proce

ltimodal	 tr
eport		A12

13.	

12.	

IHO	Hydro
ional	Hydro

is	for	Classif
ns	 in	 the	 M

hip	 deliver
is	 availabl

tion	 indices
dition.	Proc
and	Environ

on	and	Asse
al	 Intellige
al	 Confere
,	 2005,	 vo

vel: PU 

and	 e‐
C	 2011,	

sion	1.0,	

Review	

essing	 –	

ransport	
001,	Jul.	

ographic	
ographic	

ification,	
Maritime	

rable	 D‐
le	 from	

s	 in	ship	
ceedings	
nmental	

essment	
ence	 for	
ence	 on	
l.	 2,	 pp.	



	

	

	
	

Status: 

	

/13/	 Ø
m

/14/	 Ø
Ar
Be

/15/	 Xa

/16/	 “M

/17/	 “I
W
19

/18/	 “F
05

/19/	 In
St
O

/20/	 In
Com
Im

/21/	 In
Sa

/22/	 In
St
na

/23/	 Pi
re
Te

/24/	 D
20
fie

 final V1.1 

.	 J.	 Rødse
managemen

.	 J.	 Rødset
rchitecture
ergen,	Norw

antic	Inc.,	S

Modes	of	op

nternation
Watchkeepin
984.	

Function	an
52	001,	No

nternationa
trategy	 Imp
N	SAFETY	

nternationa
mmittee	on
plementati

nternationa
afety	of	Life

nternationa
trategy	 Im
avigation	to

ipitsoulis,	
esearch	and
elecommun

irective	 20
010,	on	the
eld	of	road	

	

eth,	 M.	 Kn
nt	on	merch

th,	 B.	 Kvam
e	for	an	Unm
way,	2013.

SFI	Group	S

peration,	R

nal	 Conve
ng	for	Seaf

nd	task	ana
v.	1996.	

al	 Maritim
plementati
OF	NAVIGA

al	 Maritim
n	Its	Eighty
ion	of	E‐Na

al	 Maritim
e	at	Sea,”	SO

al	 Maritim
mplementat
o	NAV	59	,”

Christos,	 “
d	developm
nication,	So

010/40/EU
e	framewor
transport	

MUNIN

D 4.5 – 

night,	 R.	 S
hant	ships,”

mstad,	 T.	
manned	M
.	

System	–	Pr

Revision:	V2

ention	 on
farers,	with

alysis,”	Del

e	 Organiza
ion	 Plan,	 R
ATION,	57t

me	 Organiz
y‐Fifth	Sess
avigation,”	M

e	 Organiza
OLAS	1974

e	 Organiza
tion	 Plan,	
”	NAV	59/6

e‐Maritime
ment,”	pres
ophia	Antip

U	 of	 the	 Eu
rk	for	the	d
and	for	int

N – FP7 GA‐N

 Print date: 1

43/43 

Storari,	 H.	
”	in	Proceed

Porathe,	 a
erchant	Sh

roduct	Info

2.0,”	Flagsh

n	 Standar
h	Amendme

liverable	fr

ation	 (IMO
Report	 of	 t
th	session,	N

zation	 (IM
sion.	Annex
MSC	85/26

ation	 (IMO
4	as	amend

ation	 (IMO
Report	 o

6,	May	2013

e:	 A	 vision
sented	at	T
polis,	Franc

uropean	 Pa
deployment
terfaces	wit

No 314286  

14/02/08	

Foss,	 and
dings	of	ICM

and	 H.‐C.	 B
hip,”	in	Proc

ormation,	V

hip	delivera

ds	 of	 T
ents,	1978	

rom	ATOM

O),	 “Develo
the	Workin
NAV	57/W

MO),	 “Repo
x	20:	Strate
6,	Jan.	2009

O),	 “Intern
ed.	

O),	 “Develo
of	 the	 Cor
3.	

n	 for	 the	 E
he	7th	Inte
ce,	06–08‐Ju

arliament	 a
t	of	Intellig
th	other	mo

Dissem

d	 A.	 R.	 T
MES	2006,	L

Burmeister
ceedings	of	

Version	5,	2

able	D‐B4.3

raining,	 C
and	later,”	

OS	II,	Task

opment	 of
ng	 Group,”	
WP.6,	Jun.	20

ort	 of	 the	
egy	for	the	
9.	

national	 Co

opment	 of
rresponden

uropean	m
ernational	
un‐2007.	

and	 of	 The	
ent	Transp
odes	of	tran

mination le

Tinderholt,	
London,	20

r,	 “Commun
f IEEE	Ocean

001.	

3,	Dec.	2009

Certificatio
IMO,	Lond

k	1.2.1	A21

f	 an	 e‐Nav
SUB‐COM
011.	

Maritime
	Developm

onvention	

f	 an	 e‐Nav
nce	 Group

maritime	 tr
Conference

	 Council,	 o
port	System
nsport.	

vel: PU 

“Alarm	
06.	

nication	
ns	2013,	

9.	

on	 and	
don,	Apr.	

2	01	10	

vigation	
MITTEE	

e	 Safety	
ment	and	

for	 the	

vigation	
p	 on	 e‐

ransport	
e	on	ITS	

of	 7	 July	
ms	in	the	


