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Driver € Responsibility = Automation
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SAE J3016"LEVELS OF DRIVING AUTOMATION

‘ Driver continuously Driver continuously Driver must monitor Driver does not need to| | Driver is not
performs the performs the the dynamic driving monitor dynamic required during
longitudinal and longitudinal or lateral task and the driving driving and driving defined use case.
lateral dynamic dynamic driving task. environment at all environment; must
driving task. times. always be in a position

to resume contral.

System performs the
lateral and

lengitudinal dynamic
driving task in all
situations encountered

I
I
I
I
I
1
1
I
]
I
l .
]
]
: System performs the ; _
i |ateral and during the anh_ﬁ
| longitudinal dynamic journey. No driver
I'| system perfarms driving task in all required.
: langitudinal and gituations in a defined
i lateral driving task in a use case.
System performs | | defined use case.
longitudinal and 1| Recognizes
lateral driving task in | ! | performance limits
System performs a defined use case. : and requests driver 1o
longitudinal or § | resume dynamic
lateral driving task I | driving tasks with
No intervening vehicle task in a defined I | sufficient time margin.
system active, use case. :
]
1
Level 0 Level 1 Level 2 : Level 3 Level 4 Level 5
= Partial i Conditional High Full
DOt Adxisted Automation : Automation Automation Automation

SAE L2 Definition: Driver needs to monitor = | = SAE L3: Driver ¢

@es not need to monitor

Driver Passenger
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SAE J3016"LEVELS OF DRIVING AUTOMATION

Driver does not need to
monitor dynamic
driving and driving
environment; must
always be in a position
to resume control.

System performs
longitudinal and
lateral driving task in a
defined use case.
Recognizes
performance limits
and requests driver to
resume dynamic
driving tasks with
sufficient time margin.

.
NYK GROUP

DDt
) N Sustained
Name Narrative definition Eitoral anc boT onD
longitudinal OEDR faliback
L vehicle moton
[ control
Driver performs part or all of the DDT
0 No Drving (The performance by the driver of the entire DOT, even Driver Driver Drver nia
Automation when enhanced by active safety systems.
The susfained and ODD-specific execution by a
y driving automation system of either the /ateral or the : : z 1
1| peover  |longitudinal vehicie motion controf subtask of the DDT D’;‘y’gﬁ?ﬂ"" Driver Driver Limited
(but not boith simultaneously) with the expectation that
the driver performs the remainder of the DOT.
. The sustained and ODD-specific execution by a driving
Partial | 5y tomation system of both the fateral and fongitudinal _ _ .
2 Driving vahicle motion control subtasks of the DOT with the System Drriver Driver Limited
Automation|  aypactation that the driver completes the OEDR
subtask and supervises the driving automation system.
ADS (“System"”) performs the entire DOT (while engaged)
Fallback-
The sustained and ODD-specific performance by an ready u o
Conditional | ADS ofthe entire DDT with the expectation that the System System | (becomes)|  Limited
3 Driving | DDT fallback-ready user s receptive to ADS-issued the driver
Automation | reguests to intarvene, as wel 3s to DOT parformance- during
relevant system failures in other vehicle systems, and failback)
will respond appropriately.
High The sustained and ODD-specific performance by an
iy ADS of the entire DOT and DOT failback without any oz
4 hu[::r"l:::t?m expectation that a user will respond to a request to S Systam System it
intervensa.
Full The susfained and unconditional (i.e., not ODD-
e specific) performance by an ADS of the entire DDT
| pehing | and DDT fallback without any expectation that a user Ry System | System | ypjimited
will respond fo a request {o infervene.

Fallback ready user

Level 3

Conditional
Automation
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ALO
* No cyber

access

ER IR0 DIERA
O Mgtk B 8HEML AL

OIR1T
A+
ECDIS

AL1

-.Hlammlqrher

access

QDA+ SELIE

GTEREZD)

ALS
* Cyber access » Cyber access » Cyber access * Cyber access
for for for for
autonomous/ autonomous/ autonomous/ autonomous/
remote remote remote remote
' and control and control and control
» onboard » onboard * onboard
permmission permission not permission not
required required required
» onboard » onboard » onboard
override override override not
possible possible possible
\ J

5| : .Edward Fort , Global Head of Engineering, Lloyds Register, “Autonomous ships - LR approach” January 2018
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One Sea (MTIEZSH])
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Operational Parameters

Own vessel
Displacement Draft (Mid)
150,000 ton 12

S5m

Approaching Point W/H Position
Lat +35.247305 long +13939171
+ North uth + East / - We

Tug
Max Output Tugline Angle
575 tons 30 deg

Available thrust

M/E (Full) Tug (Total)  Wind force
888 tons 1724tons 162 ton

Remaining Distance 1699m  Plot Interval 1min ~

B Unmanageable [l Critical [l Danger Il Waming [l C llable Wl Rec fable [l Availabl
10
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