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SUMMARY

Executive summary: This document provides the points of discussion for the
of the navigation section of tha draft MASS Code.

Strategic divection, if 2

appiicable:

Output: 223

Action 10 be taken:  Paragraph 20

Related documents:  MSC 107/5/10 and MSC 107/ WP.9

Introduction

1 mmsmcwmmsc;.smmmmm

i i Group (CG) for the development of the draft MASS
Cod-.m-uwmmmmhnwummmum
Member States and observer organizations under the CG. MSC, at its 1071h session, sgreed
&mmmdmmmsscmmb-nmmmmm‘o.hn

The navigation section of the draft MASS Code, mnllodhbm was drafted

2
by the volunteer group of 32 volunteer States and

for the section were mmnuwd
common ] g) mm‘mmmmeom
the draft.
3 This L L obe 2 ially in o dralt
nawigation section.
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Autonomous Navigation System (ANS)

4 MMWMMNSC 107, lwmhwlm if ot least all or
part of the navig cor
uumnhmm-m nummm.mmsc 10MNPD paragraph 35).
Based on ihat assumption, -wnmmmm»-mmuunmmmm
navigation function, various modes of possible dep: g on p

5 num«b-w.ssmw-mmnmgmmm a new system
must be the wm-mwml

and crew. Mmth! Japan call the
watch and for mmr.
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Figure 1: Role of personnel and ANS in the navigational tasks

] Asmoman'Z the ANS has functions such as “situational awareness”. “route

and determination for collision and grounding risk avoidance”, “heading, speed and
track control® (orange part). These functions should be allocated 10 the existing components i
grey and the additional components in yellow as necessary.
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Operational Design Domain (ODD) Overmide/Fallback/MRM
7 n Code, ] u:nsc,, Desgn 10 Considering the case where a MASS would be unable 10 continue 10 be operated as
Domain (ODD). O (OE). and Oy (ODC) were @ MASS when the ANS were 1o unavailable due 10 a deviation from the ODD. some
(MSC 107/WP.9. paragraphs 18, n“mzammuumn provisions would need 1o be spacified in the draft MASS Code 10 address these CoNoams.
definttions and meanings of these terms.
" mnm?m was tantatively included in the draft MASS Code as one
8 While Japan recognizes “OE” as a term to refer to the operational capablities and of the critical terms, its meaning or definition has not yet been fully discussed
limitation of the MASS, (MSC 107/WP 9, paragraph 18 and annex 2). In this context, it should be noted that Japan has
proposes the use of “Operational Design Domain (ODD)" as a term to refer to the conditions the concepts of override. FMMMIMMWNI(MM)
and range under which all ncluding ANS, operate respectively. Table 1 MSC 107/5/10, the case where personnel intervention
shows an example of ODD #ems and contents. of ANS. It should be noted that ODD includes needs to be laken into when the ANS is not properly working. The lcllowing describes
not only the extemnal environment. but also internal conditions, such as system or equipment these terms further in detail
12 hmmdmmmwwnmooom be operaled under the
Table 1: of ODD iterns and contents conditions: --hﬂl m‘lbn(ARCLlu the MASS itself can continue
to be operated under (MRC). i.e. the MASS
Naviganecal aes Tes gnens mct mwum-mmm-mwmmmnm
Semrrr o sanoettian could be taken: and the

edie]
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9 Figure 3 llustrates the relationship between OE and ODD in the navigational tasks:
since ODD means the operating conditions under which the ANS can operates 8 MASS
property, demmmlnmmmhwdoﬁ(m
area). To clearly Japan n case
dmumms it has not ODD, only OE (all green area), on the other hand,
without any personnel involvement, ODD and

e e b o et

hcmmunwuummmmmmn*mmmmmm
ARC of MRC.

123 Japan proposes that the action, which continues safe operation of MASS with
intervention when the situation deviates from the ODD, NW“*“M

Figure 4. Concepts of Faliback and MRM

M Tomammndl’dlusmum wo scenarios are provided in
5, assuming a MASS that can operate without crew on the bridge (B0) within the ODD
ulANS where the ODD is specified as shown in Table 1. Scenario () is an example when a
MASS, which | ‘with ANS, enters. area and,
mmmumm-smmshkmnmhmmsswm
operated under the ARC. Once the MASS has the congested area through safe
mlmma-mwm%mmmm Sm(ll}nanlnma-
‘conditions are ity deteriorates and

10 be operated by
deteriorate o.g mmmm.umnnmmm it s no longer possible
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for MASS 1o be operated under the ARC and the first priority is to carmy out MRM to prevent
an accident
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Figure 5: Example scenarios for Fallback and MRM

15 Based on Ihe concepts of ANS, Faliback and MRM, the refationship between the ANS
and personnel, in paticular the delegation of manoeuvring authority can be Mustrated as
shown in Figure 6, assuming a case where the situation deviates from the ODD for some
reasons. During the normal operation within the ODD, a Fallback can be performed after the
ANS requests personnel to intervene, while maintaning the curront heading and speed. If
personnel can take over the the ship within & certain time, the condition can

remain within the ARC, as shown in (a). If the manoesuvring cannot be taken over within a
certain bma, the condition of MASS enters MRC as shown in (b), for example, an alert would
be issued and the MASS has to d speedtoa speed. whie at the same
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Figure 6: Condition transition of MASS during 00D deviations
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16 Addhﬂ;nmnwwbwnmh-hﬁwmﬁﬂhbnwmlt

personnel could take over suthority at thel own discretion,

whather the situation deviates from the ODD or not lelnpmmhlhuﬁhdm
as “Override”

Modes of operation

17 Japan belbeves that there is a need for common ‘about what exactly the
“modes of operation” used in the draft MASS Code refer to. In this regard, Japan provides the
use cases of MASS and examples of modes of operation in the annex for reference.

Proposal

18 For the further development of the draft MASS Code it |8 necessary to eliminate the
risk of misunderstandings and confusion among Membar States and observer
Mmmhwﬁlm for the moﬂhdﬂ

MASS Code, mmmmunwum and the concepts af
0DD, Override, Fallback and MRM.

19 Bmmwmlmlammnumwmmmmmn
m«pmm‘ section

It is IMNMMASSM in particular the
nnionﬂmumm be developed s 800N s possible on the basis of the concepts provided in
this document.

Action requested of the Group

20 Tha | Group is invited to consider above g 410 17) and the
In paragraphs 18 and 19, and take action as appropriale.

M2305813

MSCASWG/MASS 27377
Annax, Page 1

ANNEX
DISCUSSION ON “MODES OF OPERATION"

1 It is recalled that States were of the view that there were difficulies in using the

MASS

(MSCW?NVPD paragraph 23 and annex 1). However, at present, States and
a common dumamms&u

Mm to consider the when

wmnnwnmummdmm

operational image of MASS including “modes of operation” as soon as possible

as an for the degree of interaction
To clanfy this, Table A-1 shows

navigation system (ANS) and personnel in the
mssmmmwmwwnmmn'mw'm

3 hkwnﬂumnhhﬂonwannhmumm

mhmmhmﬂ- as it would be
mmummnmwmmm between
the ocean and the harbour. Thus, the “modes of operation” may vary by mission phase.

4 In the Latle. " means the in which the

bhw‘l’b task, "Hu yos” means the ion in which ANS takes on the
monitor, m'rumn—nm means the operation in which

msuucnmm though the nol required vg, but stay

MNWMMMHJFMMW‘HS qu-whddﬁhn

M2305813

M
Annex, Page 2

above, for example, “"ANS + humal " refers to a situation where the ANS is
performing & task and the remote operator of the ROC is continuously monitoring It. Simply
exprossed as Wmm-mmmnmssmhwwbnwm
ANS withaut any , and where do not even need to stay on
mmu.nmummnuu-mm

5 “Modes of operation” for each mission phase should be determined by the expected
use cases of MASS. For example, In the use case "Partially B0, the crew does not need 1o be
on the bridge in the coastal area and ocean, and in the use case “B0", the crow does nol need
whwhhﬁwnﬂhmmm Furthermore, in the three use cases categorized
as “uncrewed” are the operations in which the crew does not need to be on board the ship.

[ ] Fe above, “modes of ion" can be by g specific use
cases of MASS, which is usedul in development of the requirements of the draft MASS Code.
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2.5l
2.1 FHi D #tH

1) BEEEBA Y 27 2 BEMET 2HRED 5 B [FRESCEMNT < TOREMMERRICREN M DR
ZEHEGE ) L0 ARVE ) TOEITH Y | FHE SNBSS S X | IR
ETHHTX 2 L2BIEY I 2 b— a MK VMREET 5, BRICHENERN & 13, BES R
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R L OHIEE SO EITH) Lo ABEESERT VT XL LT 5,
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HZLEHBEY I 2 b—y 3 AT KV HERT S,

3) BN & SRR AR, EARRFOEERERS KO S OFHENZE DN T AR B AR
DT 7 a—FE T ORBIBIERRE, HERIEORR AR X O O B i ~T 0 R Z E T
ORISR AR L TVWD ZEEHEY I 2L —2a VIRV #ERT 2.

HEhEH AR O EFIT, [IMOMSC XXZED, Fiz, [HEMEL L, F— RIIZOWTHIEREE T 5,
JRAIE LTBO UIBICY v F 3w, i EICIZEATeW) TiEfi S5 BEMb L~V E Tz A
SNDEAT ZRG LT D, £lo, # A7 2FATT % 2 AT LD Concept of Operations (ConOps) <
EPEE (ODD) 72 EDOSRMFIFTFRNICEHbs L TnD 2 & &35,

2.2 R E

Operational Design Domain + The range of operation for task/function of the ANS, where the ANS
can work properly.
* HEMES AT LN EUNCHERE T D@ O 2 o,

Task/Function * Operations of MASS automated with the ANS.
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