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LEVEL 0

SE
LEVEL 1

SE
LEVEL 2

You are driving whenever these driver support features
are engaged - even if your feet are off the pedals and
you are not steering

You must constantly supervise these support
features; you must steer, brake or accelerate
as needed to maintain safety

SE
LEVEL 3

SAE
LEVEL 4

S
LEVEL 5

You are not driving when these automated driving
features are engaged - even if you are seated in
“the driver’s seat”

When the feature
requests,

These automated driving features
will not require you to take

' over driving
you must drive

These features
are limited

to providing
warnings and
momentary
assistance

* automatic
emergency
braking

* blind spot
warning

* |lane departure
warning

These features
provide steering
OR brake/
acceleration
support to

the driver

* lane centering
OR

* adaptive
cruise control

These features
provide steering
AND brake/
acceleration
support to

the driver

* lane centering
AND

* adaptive
cruise control
at the same
time

These features can drive the vehicle
under limited conditions and will
not operate unless all required

conditions are met

e traffic jam
chauffeur

e |ocal driverless
taxi

* pedals/
steering
wheel may or
may not be
installed

This feature

can drive the
vehicle under
all conditions

® same as
Level 4,
but feature
can drive
everywhere
in all
conditions
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The first phase began in Germany. Here the A city of millions. Countless people, bicycles,

focus was on driver behavior specifically on motorcycles, and ever more cars — as well as the
highways and in traffic jams. distinctive features of Chinese traffic. Here the
test drives focused on driving behavior in extremely
dense traffic with a wide variety of road users.

In addition to traffic signs in Chinese script, there
are lane markings that have different meanings

_ ) ; 00 . depending on their context. For example, the
The last phase of the Intelligent World Drive was conducted in 5000 broad white lines that are used to indicate cross-
California and Nevada. In test drives in Greater Los Angeles and B I e walks all over the world can also be found on
from there to the Consumer Electronics Show (CES) in Las Vegas, OEEEE"EEN:-5= EEEEEEN - Chinese highways, but there they indicate the mini-
the test vehicle had to prove itself in dense urban traffic and H- == EEEE-=DO mum distance between vehicles. The sensor
on highways. In the process, it became familiar with the special Hu -= = . : : . " systems of automated and autonomous vehicles
characteristics of US road traffic. A= . must recognize and correctly interpret such
For example, in the United States school buses are a special n . features. This also applies to speed limits, which
category of road user. When they stop and turn on their warn- mEE o may differ for different lanes — and seven-lane
ing lights, all vehicles in their vicinity have to stop. US speed limit = Oooao intersections that are crossed simultaneously by
signs are also absolutely unique. They have completely different - ; ; . dozens of bicycles and pedestrians during rush
shapes and sizes than the speed limit signs in Europe, Australia, EOEE= 0 hour.
Asia, and Canada. The United States also has high-occupancy s EEE* .o
vehicle (HOV) lanes, as well as road markings made of raised EEE EEE
plastic dots (Botts’ Dots). And in certain situations, US drivers are "Enm Uogo
also allowed to pass on the right. All of these factors place high .-
demands on the test vehicle’s sensor systems and algorithms. : :
Drivers making a right turn from the left lane, flash-

Traffic in South Africa poses some very unusual ing speed limit signs, kangaroos hopping across the

challenges, such as traffic signs that are unique to road — during the third stage of the Intelligent World

this country, wild animals on the road, and Drive, the test vehicle had to master automated test

pedestrians crossing the road unexpectedly. drives on country roads, highways, and city traffic

During automated test drives on the West Cape and with a whole new set of specific requirements.

in Cape Town, the test vehicle rose to these South The route began in Sydney, continued through

African challenges. It focused mainly on the pedestrian Canberra and Albury, ending up in the urban traffic

detection system. There are many pedestrians in of Melbourne. One focus of the test drive was the

South Africa’s cities and countryside. Some of them validation of the digital map data from the company

walk in the roadway or cross the street in unusual HERE. The system also had to recognize the coun-

traffic situations. On national roads outside towns and try-specific traffic signs.

villages, and even on major highways, drivers have

to constantly look out for pedestrians crossing the road-
way. This places correspondingly high demands on the
sensor systems of automated and autonomous vehicles.
Cameras and radar systems must recognize pedes-
trians and interpret their movements correctly so that
the vehicle can react in milliseconds if necessary.

In addition, the engineers tested a new lighting tech-
nology. The test vehicle was equipped with the inno-
vative DIGITAL LIGHT system. Inside the headlight
prototypes, chips containing more than one million pixels
per headlight provide anti-dazzle, continuous high
beams in HD quality. Among other things, DIGITAL LIGHT
can project light tracks onto the road in order to com-
municate with its surroundings.
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Manual or Assisted Driving
Observing and responding to the environment

AVAILABLE FADE IN

DRIVE PILOT evaluates After feature confirmation
system health, route clear- by the driver, the system
ance, and environmental adapts operating parameters,
conditions to determine such as following distance, to
feature availability. Once all be suitable for DRIVE PILOT.

conditions are met, DRIVE
PILOT is offered to the driver.



Fallback Ready User

Remaining able, alert, and responsive
to requests to resume driving

DRIVE PILOT

Vehicle is driving in
automated mode.

Driver take over readiness
is continuously monitored.

Resume Manual Driving
Fallback ready user responds to takeover request and resumes driving

TAKEOVER
REQUEST

When fallback-ready user is
requested to take over, DRIVE
PILOT control is maintained
until takeover is complete,

or request times out and the
failure mitigation strategy is
triggered.

Respond to Failure Mitigation Strategy

Fallback ready user is not responsive

FAILURE
MITIGATION

Driver has not taken over
within request time-out period
so DRIVE PILOT begins failure
mitigation strategy; the ve-
hicle is brought to a controlled
stop while turning on the
hazard warning lamps.

STANDSTILL

DRIVE PILOT secures the vehicle
from rolling away, seeks aid by
placing an emergency call to our
response center, and prepares the
vehicle for emergency assistance by
unlocking the doors.



How does DRIVE PILOT work?



https://youtu.be/VDsaiaE-Xig







Moderate to Heavy Traffic Conditions




Object and Event
Detection and Response

The Mercedes-Benz DRIVE PILOT feature uses a sen-
sor suite that consists of radar, LiDAR, camera, road
moisture, ultrasonic sensors, and microphones, tg
perceive relevant traffic and roadway congi
360-degree field of view around tha

sensors overlap in their field

to provide robust 2

In tha
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DRIVE PILOT has detected a condition requiring the driver to resume
manual control and requests a takeover. The system maintains control

until takeover is complete, or request times out and the failure mitigation
strategy is triggered.

After the the takeover times out, DRIVE PILOT begins its failure mitigation
strategy.

DRIVE PILOT begins slowing the vehicle to a stop while managing
imminently-hazardous situations.

After reaching a suitable speed, the hazard lamps are activated to notify
other road users.

After reaching a stop, DRIVE PILOT secures the vehicle from rolling away
and summons emergency assistance. The vehicle is prepared for emer-
gency assistance by unlocking the doors.

Fallback-ready user responds
and resumes manual operation.















A Mercedes-Benz vehicle equipped with the DRIVE PILOT
feature provides all of the same innovative crashwor-
thiness protections that are built into Mercedes-Benz
vehicles not equipped with DRIVE PILOT.

Mercedes-Benz has a long tradition in vehicle safety in-
novation. In fact, Mercedes-Benz was the first vehicle

Safe Operation The Mercedes-Benz DRIVE PILOT
feature consistently and reliably delivers safe vehicle
operation in all reasonably foreseeable traffic situa-

tions, including after the occurrence of a system failure.

DRIVE PILOT reacts to critical events and conditions
with emergency braking or steeri

Active Safety Passive Safety
Intelligent Drive Next Level Intelligent Protect

If a collision is unavoidable, the vehicle also take
measures to mitigate the risk of inj

sion with our integrated

0N the siticiss































Validation of Environmental
Perception and Positigad
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The close interaction between DRIVE PILOT and the
fallback-ready user requires Validation of Driver Interaction
as an important aspect of Operating Safety, the primary
focus of which is the human-machine interface (HMI).
DRIVE PILOT’s HMI comprehends operating modes,
transition phases and all user interactions under all
operating circumstances.

Mercedes-Benz has extensive experience investigating

driver interaction using our advanced driving simulators.

We have conducted a multitude of studies and trials
with both expert and normal test subjects in simulators, as

well as in real vehicles operated on our proving grounds.

Our objective is to enable the driver/fallback-ready
user to safely interact with the operating elements in
the vehicle and to be able to understand DRIVE PILOT’s
operating state at all times. Example studies of driver
interaction include comprehensibility, mode confu-
sion, foreseeable misuse, transition phases and more.
We place special emphasis on using a wide range of
subjects representing the vast diversity of our global
customer base.

After having thoroughly examined the driver interaction
by means of driving simulator and proving ground, as well
as in Field Operational Testing with professional drivers,
our final verification and validation program requires an
on-road test program with normal test subjects who are
unfamiliar with the feature.

Validation Methods

Once the previously mentioned validation measures
are successfully completed and our feature is deemed
to be sufficiently robust, we perform on-road tests
with normal test subjects who are unfamiliar with the
feature. We start by having professional evaluators
accompany our test subjects on test drives during which
they practice engaging and disengaging the feature
and experience its various operating modes. This phag
is followed by subsequent testing phases in which
gradually allow the test subjects (i.e., fallback-reag

to engage in tasks otherwise unsuitable for

such as using the vehicle’s multimedia syg

ductivity and entertainment purposes,

In summary, only if all six verificg
elements are successfully corg
robustness is proven will wg
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Security, Data Policy and Legal Frameworl



https://www.mbusa.com/mercedes/benz/safety

Security, Data Policy and Legal Framework
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https://www.daimler.com/innovation/case/autonomous/reinventing-safety-2.html
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