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Agenda

1. Human driver in control
2. (Human driver as backup)
3. Human driver not needed
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Levels:
1 hands on

2 assisted

3 hands off

4 eyes off

5 mind off

No
Automation

Driver
Assistance

Partial
Automation

the full-lime performance by the human driver of
all aspects of the dynamic driving task, even when

enhanced by warning or ntervention systems

the driving mode-specific executon by a driver
assistance system of either steering or
acceleration/deceleration using information about
the driving environment and with the expectation
that the human driver perform all remaning

aspects of the dynamic driving task

the driving mode-specific execution by one or more
driver assistance systems of both steering and
acceleration/deceleration using information about
the driving environment and with the expectation
that the hurman driver perform all remaning
aspects of the dynamic driving task

Conditional
Automation

High
Automation

Full
Automation

the driving mode-specific performance by an
automated driving system of all aspects ofthe
dynamic driving task with the expectation that the
human driver wilrespond appropriately to a request

o intervene

the driving mode-specific performance by an

avtomated ariving system of all aspects ofthe
dynamic driving task, even If a human driver does
not respond appropristely to a requestto intervens

the fulltiime performance by an avtormated driving
systemof al aspects of the dynamic ariving task
under al roadway and environmental condtions
that can be managed by a humean driver

Human driver

Human driver
and system

System

System

System

‘ Human driver

Human driver

Human driver

System
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All driving
modes
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Europese typegoedkeuring voor personenauto’s

(70/156/EEG)




Rear view mirror (71/127/EEG)

DESIGN SPECIFICATIONS AND TESTS REQUIRED FOR EC
COMPONENT TYPE-APPROVAL OF A DEVICE FOR INDIRECT

VISION

MIRRORS

General specifications
All mirrors must be adjustable.

The edge of the reflecting surface must be enclosed in a protective
housing (holder, etc.) which, on its perimeter, must have a value ‘c’
greater than or equal to 2,5 mm at all points and in all directions. If
the reflecting surface projects beyond the protective housing, the
radius of curvature ‘¢’ on the edge of the projecting part must be
not less than 2,5 mm and the reflecting surface must return into the
protective housing under a force of 50 N applied to the point of
greatest projection, relative to the protective housing, in a horizontal
direction, approximately parallel to the longitudinal median plane of
the vehicle.

]
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Dimensions

1. Interior rear-view mirrors (Class I)

The dimensions of the reflecting surface must be such that it is
possible to inscribe thereon a rectangle one side of which is 40 mm
and the other ‘a” mm in length, where

1

1000
]+
r

a=150 mm Xx

and r is the radius of curvature.
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No room for innovation...




Software Size (Million Lines of Code)
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Can we bridge these gaps?

Human: Software:
Dealing with unexpected Very good Bad
situations:
Able to monitor Bad, easily distracted Very good

continuously

Dealing with all types of
infrastructure

Very good

Bad, different risks

Being and staying alert

sometimes good,
sometimes bad

Very good

To form a good
environmental image

Only around the vehicle

Very good, with communication
also for 5 km up the road

trafficmanagement

Moderate, tendency towards
egocentric behavior

Very good, programmable




Source: Steven E.
Shladover, Sc.D.
University of
California, Berkeley

Personal Estimates of Market Introductions

*(based on technological feasibility)*
Everywhere

Some urban
streets

Campus or
pedestrian zone

Limited-access
highway

Fully Segregated
Guideway

Level 1 Level 2 Level 3 Level 4 Level 5
(ACC) (ACC+ Conditional High Full
Automatlon Automation Automation
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3. Human driver not needed




A driving license for an automated vehicle

Assumptions:
 Level 4 and 5 systems

 Human drivers will be on the road for the coming
years, so the automated vehicle has to act like a
human

 It's about showing safe and predictable driving
behaviour

 Virtual testing and simulations on a closed proving
ground will play an important role

« It's a system approach
(vehicle-infrastructure-behaviour)
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A driving license for an automated vehicle

Intended method:

1.

7

From simulators used for training humans, we know
how a good human driver performs in a broad set of
traffic situations (use cases)

The automated vehicle ‘competes’ in a virtual
environment against this human driver

To make sure the software is not written especially
for the virtual traffic situations, a real life test on a
closed proving ground is performed for validation

For the specific use cases, the software obtains the
driving license

This methodology is described in an ISO standard

RDW



Driving license?

Complexity

Everywhere

Urban
area

/

Area with
slow traffic

Highway

Fully
segregated

guideway
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Reflections...

When is the automation robust enough?

Risk mitigation: mapping all possible traffic situations
or mapping possible reaction patterns (steer, brake,
accelerate)?

Is there a QUERTY effect?
(Infra for human will end up being the infra for CAV)

Is Artificial Intelligence the way to go?
(like the unconsciousness human brain: to
understand choices, not to make them)

Do we need to worry?
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MY OTHER CAR IS
AUTONOMOUS
BUT | NEVER DRIVE IT.
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