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DYNAMIC DRIVING TASK (DDT)

1. Lateral vehicle motion control via steering

2. Longitudinal vehicle motion control via acceleration and
deceleration

3. Monitoring the driving environment via object and event
detection, recognition, classification, and response preparation

4. Object and event response execution

Maneuver planning

6. Enhancing conspicuity via lighting, signaling and gesturing, etc.

d

(#8) OBJECT AND EVENT DETECTION AND RESPONSE (OEDR)

The subtasks of the DDT that include monitoring the driving
environment and executing an appropriate response to such
objects and events



DDT FALLBACK

The response by the user or by an ADS to either perform the DDT
or achieve a minimal risk condition after occurrence of a DDT

performance-relevant system failure(s) or upon ODD exit.

MINIMAL RISK CONDITION

A condition to which a user or an ADS may bring a vehicle after
performing the DDT fallback in order to reduce the risk of a
crash when a given trip cannot or should not be completed.

OPERATIONAL DESIGN DOMAIN (ODD)

The specific conditions under which a given driving automation
system or feature thereof is designed to function, including, but

not limited to, driving modes.



DDT FALLBACK-READY USER

The user of a vehicle equipped with an engaged level 3 ADS feature
who is able to operate the vehicle and is receptive to ADS-issued
requests to intervene and to evident DDT performance-relevant

system failures in the vehicle compelling him or her to perform the
DDT fallback.

® bereceptive to ~Z 2R IERT ADNEN, BERIZBEZDMN?

—INAERICHLTZEN 2?27
—TORTLBEEICHLTEREM] ?2?

® DDT performance by a level 3 ADS assumes that a DDT fallback-
ready user is available to perform the DDT as required.

- SO LEEEIZETVTUORTLEEELTELOM?



DRIVING AUTOMATION

The performance of part or all of the DDT on a sustained basis.
- COEHRITET,?

(1) DRIVING AUTOMATION SYSTEM or TECHNOLOGY

The hardware and software that are collectively capable of
performing part or all of the DDT on a sustained basis; this term

is used generically to describe any system capable of level 1-5
driving automation.

(2) AUTOMATED DRIVING SYSTEM (ADS)

The hardware and software that are collectively capable of
performing the entire DDT on a sustained basis, regardless of
whether it is limited to a specific operational design domain

(ODD); this term is used specifically to describe a level 3, 4, or 5
driving automation system.

o (1)E(2Q)ZRANTHILEERHLIDMN? HAWLE, BFFOZRISEL) M ?
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LEVEL 1 - DRIVER ASSISTANCE

The sustained and ODD-specific execution by a driving automation
system of either the lateral or the longitudinal vehicle motion
control subtask of the DDT (but not both simultaneously) with the
expectation that the driver performs the remainder of the DDT.

e ODDREMTILHAMN. DDTOHITERIDSEA M
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LEVEL 2 - PARTIAL DRIVING AUTOMATION

The sustained and ODD-specific execution by a driving automation
system of both the lateral and longitudinal vehicle motion control
subtasks of the DDT with the expectation that the driver
completes the OEDR subtask and supervises the driving
automation system.

« ODDIREMTILH AN . DDTOHTEZRIMDSE,
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LEVEL 3 - CONDITIONAL DRIVING AUTOMATION

The sustained and ODD-specific performance by an ADS of the
entire DDT with the expectation that the DDT fallback-ready user
is receptive to ADS-issued requests to intervene, as well as to DDT

performance-relevant system failures in other vehicle systems, and
will respond appropriately.

- ODDREMITIEH AN, ADSH L THDDTEHRMIZELT
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LEVEL 4 - HIGH DRIVING AUTOMATION

The sustained and ODD-specific performance by an ADS of the
entire DDT and DDT fallback, without any expectation that a user
will respond to a request to intervene.

« ODDIREEMITIEHAN . ADSHAETHDDTEHLUIZ
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LEVEL 5 - FULL DRIVING AUTOMATION

The sustained and unconditional (i.e., not ODD-specific)
performance by an ADS of the entire DDT and DDT fallback

without any expectation that a user will respond to a request to
intervene.

e ODDIZEEINAZLGCEEHEIZ. ADSHETOHODDT
BEUDDT 74— L/ \vOEE#IZEST
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Roles of human driver and driving automation system

Level of Driving

Automation

Role of User

DRIVER PERFORMS THE DYNAMIC DRIVING TASK (DDT)

Level 0 -
No Driving
Automation

Level 1 -
Driver Assistance

Driver (at all times):
® Performsthe entire DDT

Driver (at all times):

® Performs the remainder of the DDT not
performed by the driving automation
system

® Supervises the driving automation
system and intervenes as necessary to
maintain safe operation of the vehicle

® Determines whether/when engagement
and disengagement of the driving
automation system is appropriate

® |Immediately performs the entire DDT
whenever required or desired

Role of Driving Automation System

Driving Automation System (if any):

® Does not perform any part of the DDT on
a sustained basis (although other vehicle
systems may provide warnings or
support, such as momentary emergency
intervention)

Driving Automation System (while
engaged):

® Performs part of the DDT by executing
either the longitudinal or the lateral
vehicle motion control subtask

® Disengages immediately upon driver
request

(SAE 2016)



Roles of human driver and driving automation system

DRIVER PERFORMS THE DYNAMIC DRIVING TASK (DDT)

Level 2 - Driver (at all times): Driving Automation System (while engaged):

Partial Dr-|vmg ® Performs the remainder of the DDT not ® Performs part of the DDT by executing

Automation performed by the driving automation both the lateral and the longitudinal
system vehicle motion control subtasks

® Supervises the driving automation system @ Disengages immediately upon driver
and intervenes as necessary to maintain request
safe operation of the vehicle

® Determines whether/when engagement
and disengagement of the driving
automation system is appropriate

® |Immediately performs the entire DDT
whenever required or desired

(SAE 2016)



Roles of human driver and driving automation system

Level of Driving
Automation

Role of User

Role of Driving Automation System

AUTOMATED DRIVING SYSTEM (ADS) PERFORMS THE ENTIRE DYNAMIC DRIVING TASK (DDT)

Level 3 -
Conditional
Driving
Automation

Driver (while the ADS is not engaged):

Verifies operational readiness of the ADS-
equipped vehicle

Determines when engagement of ADS is
appropriate

Becomes the DDT fallback-ready user when
the ADS is engaged

DDT fallback-ready user (while the ADS is
engaged):

Is receptive to a request to intervene and
responds by performing DDT fallback in a
timely manner

Is receptive to DDT performance-relevant
system failures in vehicle systems and, upon
occurrence, performs DDT fallback in a
timely manner

Determines whether and how to achieve a
minimal risk condition

Becomes the driver upon requesting
disengagement of the ADS

ADS (while not engaged):

Permits engagement only within its ODD

ADS (while engaged):

Performs the entire DDT

Determines whether ODD limits are about to
be exceeded and, if so, issues a timely
request to intervene to the DDT fallback-
ready user

Determines whether there is a DDT
performance-relevant system failure of the
ADS and, if so, issues a timely request to
intervene to the DDT fallback-ready user

Disengages an appropriate time after issuing
a request to intervene

Disengages immediately upon driver request

(SAE 2016)



Roles of human driver and driving automation system

Level of Driving Role of User
Automation

Role of Driving Automation System

AUTOMATED DRIVING SYSTEM (ADS) PERFORMS THE ENTIRE DYNAMIC DRIVING TASK (DDT)

Level 4 — High Driver/dispatcher (while the ADS is not
Driving engaged):

Automation ® \Verifies operational readiness of the ADS-

equipped vehicle
® Determines whether to engage the ADS

® Becomes a passenger when the ADS is
engaged only if physically present in the
vehicle

Passenger/dispatcher (while the ADS is
engaged):

® Need not perform the DDT or DDT fallback

® Need not determine whether and how to
achieve a minimal risk condition

® May perform the DDT fallback following a
request to intervene

® May request that the ADS disengage and
may achieve a minimal risk condition after it
is disengaged

® May become the driver after a requested
disengagement

ADS (while not engaged):
® Permits engagement only within its ODD

ADS (while engaged):
® Performs the entire DDT
® May issue a timely request to intervene

® Performs DDT fallback and transitions
automatically to a minimal risk condition
when:

e A DDT performance-relevant system failure
occurs or

e A user does not respond to a request to
intervene or

e A user requests that it achieve a minimal
risk condition

® Disengages, if appropriate, only after:
* It achieves a minimal risk condition or
e Adriveris performing the DDT

® May delay user-requested disengagement

(SAE 2016)



Roles of human driver and driving automation system

Level of Driving
Automation

Role of User

Role of Driving Automation System

AUTOMATED DRIVING SYSTEM (ADS) PERFORMS THE ENTIRE DYNAMIC DRIVING TASK (DDT)

Level 5 — Full
Driving
Automation

Driver/dispatcher (while the ADS is not
engaged):

® \Verifies operational readiness of the ADS-
equipped vehicle
® Determines whether to engage the ADS

® Becomes a passenger when the ADS is
engaged only if physically present in the
vehicle

Passenger/dispatcher (while the ADS is
engaged):

® Need not perform the DDT or DDT fallback

® Need not determine whether and how to
achieve a minimal risk condition

® May perform the DDT fallback following a
request to intervene

® May request that the ADS disengage and
may achieve a minimal risk condition after
it is disengaged

® May become the driver after a requested
disengagement

ADS (while not engaged):

Permits engagement of the ADS under all
driver-manageable on-road conditions

ADS (while engaged):

Performs the entire DDT

Performs DDT fallback and transitions
automatically to a minimal risk condition
when:

* A DDT performance-relevant system failure
occurs or

* A user does not respond to a request to
intervene or

* A user requests that it achieve a minimal risk
condition

Disengages, if appropriate, only after:
* It achieves a minimal risk condition or
* A driver is performing the DDT

May delay a user-requested disengagement

(SAE 2016)



BE)&#x L ~N/L (Levels of Driving Automation)

FSA/\—IEDDTH—FZEEY (ETERBEOVRATLDERIZIFSA/\—D#&H)

| Driver AT LIFEARELIIMARGEOWLNT h—AEELT,
Assistance KSA/N\—IEDDTDEFRRIT R THFEY,

- Partial Driving | VAT AlIEtEAREMAROEmMESHIEIO@MAZIELY,
Automation K54 /\—IXOEDRZFTE/EE . VAT LER—/N\—/\1X,

AT LIIDDTD T RTEIEY

Conditional ADSHEDDTHEL , ADSHO T AEKRADDTETIZEAHS
3 | Driving AT LBEOFREERIZIX, DDTI4—IL/\y A g1 —H —

Automation NENLIZR[OVWTEYIZH ST AT L,

High Driving ADSHEDDTHELIDDTI74—IL/\wU %L ADSIE.

4 . e S P A
Automation NAZERBICA— - IEL TN S EITEAFLALY,

c Full Driving ODDIZ[RESNAHEGLEEHICZ. ADSHEDDTEKIY
Automation DDT 74— IL/\YI%EELT, (SAE 2016)
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LNJL2D H EjiE#Er (Partial Driving Automation)
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Case 2
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L NJL3D BEji&EE; (Conditional Driving Automation)
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0H29 4H10 Les pilotes ont d'abord cabré |'appareil
Le vol AF 447 g:fg::t‘:zgtg:: ;g“g‘ll:csep_“‘“ - I'avion monte jusqu'a 38 000 pieds.
216 passagers, 12 membres d’équipage gt . Il décroche ensuite et tombe

t(;lécolll::a dealgio e Janairs el perte des indicateurs de vitesse 3 yne vitesse de 11 000 pieds minute.

automatique. qu'il décrochait, malgré I'alerte.

3H35
Dernier contact radio
avec le Brésil,
sortie de la zone
de controle radar.

= N:rlque
- 4»'"“'"‘,
==t - g

4H14 :
4HO02: L’avion s’écrase
Zones dans |'océan
de turbulences a une vites
de 200 kn
Lieu ,/ Dakar g = 2 o e 4
dticras ‘”/ e " 2 i " Ppourle BEA* :
-z« Fernando: S Four le W _
< =*_~de Noronha o * e(Crash causé par des facteurs humains
g ' et techniques.
eErgonomie des Airbus a revoir en partie.
eDécisions inappropriées prises
par des pilotes qui ne sont pas formés
pour gérer ce genre de situation.
*25 nouvelles recommandations de sécurité.

(BEA 2011)

analyses pour la sécurité de |'aviation civile @
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SAE J3016 (20144E4R)
LEVEL 3 - CONDITIONAL AUTOMATION

The part-time or driving mode-dependent performance by an
automated driving system of all aspects of the dynamic driving
task with the expectation that the human driver will respond
appropriately to a request to intervene.

LEVEL 4 - HIGH AUTOMATION
The part-time, driving mode-dependent, or geographically-
restricted performance by an automated driving system of all
aspects of the dynamic driving task, even if a human driver
fails to respond appropriately to a request to intervene.

SAE J3016 (2016%FhR)
LEVEL 4 - HIGH DRIVING AUTOMATION

The sustained and ODD-specific performance by an ADS of the entire DDT

and DDT fallback, without any expectation that a user will respond to a
request to intervene.
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