Autonomous driving — hands on the wheel or
no wheel at all
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LD

Automation

In charge of
all the driving

CENTLLL

Responds only to inputs

from the driver, but can

provide warnings about
the environment

Driver
Assistance

Must do all the driving,
but with some basic help
in some situations

Can provide basic help,
such as automatic
emergency braking or
lane keep support

LEVELS

12

Partial
Automation

Must stay fully alert even
when vehicle assumes
some basic driving tasks

Can automatically steer,
accelerate, and brake
in limited situations

13

Conditional
Automation

e

Must be always ready to
take over within a specified
period of time when the
self-driving systems are
unable to continue

Can take full control over
steering, acceleration,
and braking under
certain conditions

o

Automation

Can be a passenger who,
with notice, can take over
driving when the
self-driving systems are
unable to continue

Can assume all driving
tasks under nearly all
conditions without any
driver attention

Full
Automation

No human driver
required-steering wheel
optional-everyone can

be a passenger in an
L5 vehicle

In charge of all the driving
and can operate in all
environments without

need for human
intervention
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Vehicles on the road today are getting smarter, safer and more capable.
But even the newest vehicles vary widely in their advanced driver
assistance systems (ADAS), which aim to enhance safety and make
driving more comfortable. Add to that the global race to fully self-
driving vehicles, which will take the driver out of the equation
completely.

Vehicles can be categorized according to the ADAS features they offer,
and the Society of Automotive Engineers defines six levels of
automotive automation, explained here.
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* Level 0: No Automation — Zero autonomy; the driver performs

all the driving, but the vehicle can aid with blind spot detection,
forward collision warnings and lane departure warnings.

Level 1: Driver Assistance — The vehicle may have some active
driving assist features, but the driver is still in charge. Such assist
features available in today's vehicles include adaptive cruise
control, automatic emergency braking and lane keeping.

Level 2: Partial Automation — The driver still must be alert and
monitor the environment at all times, but driving assist features
that control acceleration, braking and steering may work together
in unison so the driver does not need to provide any input in
certain situations. Such automated functions available today
include self-parking and traffic jam assist (stop-and-go traffic
driving).

Level 3: Conditional Automation — The vehicle can itself
perform all aspects of the driving task under some circumstances,
but the human driver must always be ready to take control at all
times within a specified notice period. In all other circumstances,
the human performs the driving.

Level 4: High Automation — This 1s a self-driving vehicle. But it
still has a driver's seat and all the regular controls. Though the
vehicle can drive and "see" all on its own, circumstances such as
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geographic area, road conditions or local laws might require the
person in the driver's seat to take over.

e Level 5: Full Automation — The vehicle is capable of
performing all driving functions under all environmental
conditions and can operate without humans inside. The human
occupants are passengers and need never be involved in driving.
A steering wheel is optional in this vehicle.
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