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1.1

1.2

1.3

1.4

1.5

Introduction

The UK government recognises the potential benefits of driverless and automated
vehicle technologies, particularly the potential to improve road safety and reduce
casualties. The government therefore wishes to support and facilitate the
development and introduction of these technologies to our roads.

For this reason the government conducted a detailed review of existing legislation to
establish the regulatory situation with regards to testing of these technologies and
their longer term introduction to the market. The Pathway to Driverless Cars review
was published by the Department for Transport in February 2015 and concluded:

“Real-world testing of automated technologies is possible in the UK today, providing
a test driver is present and takes responsibility for the safe operation of the vehicle;
and that the vehicle can be used compatibly with road traffic law.”

The review identified a number of actions that the UK government will take including
the publication of this Code of Practice to promote safety during the testing phase. It
also included a timetable for clarification and necessary changes to legislation to
allow these technologies to come to market.

Manufacturers have a responsibility to ensure that highly and fully automated vehicle
technologies undergo thorough testing and development before being brought to
market. Much of this development can be done in test laboratories or on dedicated
test tracks and proving grounds. However to help ensure that these technologies are
capable of safely handling the many varied situations that they may encounter
throughout their service life, it is expected that controlled ‘real world’ testing will also
be necessary. Testing of automated vehicle technologies on public roads or in other
public places should therefore be facilitated while ensuring that this testing is carried
out with the minimum practicable risk.

The publication of this Code of Practice is intended to help manufacturers and those
organising testing of these technologies by providing clear guidelines and
recommendations for measures that should be taken to maintain safety during this
testing phase.

This Code of Practice is non-statutory but has been developed to promote
responsible testing. It should be used by testing organisations in conjunction with
detailed knowledge of the legal, regulatory and technological landscape. Failure to
follow the Code may be relevant to liability in any legal proceedings. Similarly,
compliance with the Code does not guarantee immunity from liability in such
circumstances.
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2.1

2.2

2.3

24

2.5

2.6

2.7

. Aim, scope and definitions

Aim

This Code of Practice provides guidance for anyone wishing to conduct testing of
highly or fully automated vehicle technologies on public roads or in other public
places in the UK. It details recommendations which the government believes should
be followed to maintain safety and minimise potential risks.

Our vision is that through careful testing, well designed automated vehicles will be
developed which, when operating in an automated mode, will display exemplary
driving characteristics, improving the safety of all road users.

Scope

This Code of Practice is intended to apply:

e Whenever highly or fully automated vehicle technologies are being tested on
public roads or in other public places in the UK.

e To testing of a wide range of vehicles, from smaller automated pods and shuttles,
through to more conventional road going vehicles such as cars, vans and heavy
duty vehicles.

Highly or fully automated vehicles are those which, when sold commercially, would
be marketed on the basis that they would allow a driver to disengage from the task of
driving for some or all of the duration of the journey.

The Code is not intended to apply to the testing and development of advanced driver
assistance systems or to tests carried out on private test tracks or other areas not
accessible by the public. Testers may nevertheless wish to consider whether the
guidelines may be relevant to these situations.

Definitions

For the purposes of this document the following definitions should be understood:
Highly automated vehicle

A vehicle in which a driver is required to be present and can take manual control at
any time. However in certain situations, the vehicle can offer an automated mode
which allows the driver to ‘disengage’ from the driving task and undertake other
tasks.

When highly automated vehicles first come to market, they may offer an automated
mode under certain very specific driving conditions such as motorway cruising or in
low speed conditions. As the technology develops, the vehicle may be able to
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2.8

2.9

undertake driving duties in an automated mode for an increasing range of different
driving conditions.

Fully automated vehicle

This means a vehicle in which a driver is not necessary. The vehicle is designed to
be capable of safely completing journeys without the need for a driver in all traffic,
road and weather conditions that can be managed by a competent human driver.

When fully automated vehicles come to market, occupants will be able to engage in
tasks other than driving for the entire journey. Fully automated vehicles may still offer
a full set of controls to allow a driver to resume manual control if they so wish. (Note:
For the purposes of testing, this Code of Practice requires that a fully automated
vehicle has the facility for manual control to be resumed at any time).

Driver or test driver

2.10 A driver or test driver should normally be interpreted as the person who is seated in

2.1

the vehicle in a position where they are able to control the speed and direction using
manual controls at any time. This person may be referred to as the driver even when
the vehicle is operating in an automated mode. For further information see Chapter 4.

Test operator

A test operator is someone who oversees testing of an automated vehicle without
necessarily being seated in the vehicle, since some automated vehicles might not
have conventional manual controls and/or a driver’s seat. In this case it is expected
that a ‘test operator’ would still be able to over-ride automated operation of the
vehicle at any time. For further information see Chapter 4.

Test assistant

2.12 A test assistant would assist the test driver or test operator in conducting tests, for

example by monitoring digital information displays or other information feedback
systems and by observing the movements of other road users. For further information
see Chapter 4.

Public road

2.13 In this Code, public road means any highway or other road to which the public have

access.

Construction and Use Regulations

2.14 In this Code the term “Construction and Use Regulations” means, for Great Britain,

the Road Vehicles (Construction and Use) Regulations 1986 and, for Northern
Ireland, the Motor Vehicles (Construction and Use) Regulations (Northern Ireland)
1999, both as amended.
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3.1

3.2

3.3

3.4

3.5

3.6

3.7

General requirements

Safety requirements

Responsibility for ensuring that testing of these technologies on public roads or in
other public places is conducted safely always rests with those organising the testing.
Compliance with these guidelines alone should not be considered to be sufficient to
ensure that all reasonable steps to minimise risk have been taken.

Vehicles under test on public roads must obey all relevant road traffic laws. It is
the responsibility of testing organisations to satisfy themselves that all tests planned
to be undertaken comply with all relevant existing laws and that the vehicles involved
are roadworthy, meet all relevant vehicle requirements, and can be used in a way
that is compatible with existing UK road traffic law (see Chapter 5).

The relevant road traffic laws include regulation 100 (or regulation 115 in
Northern Ireland) of Construction and Use Regulations. Broadly these highlight
that it is an offence to use a motor vehicle or trailer in such a way that it would
present a danger to other road users.

Testing organisations should:

e Ensure that test drivers and operators hold the appropriate driving licence and
have received appropriate training (see Chapter 4).

e Conduct risk analysis of any proposed tests and have appropriate risk
management strategies.

e Be conscious of the effect of the use of such test vehicles on other road users and
plan trials to manage the risk of adverse impacts.

Insurance

The statutory requirements on the holding of insurance will apply whilst a
vehicle is being tested. Anyone conducting tests of automated vehicles on
public roads or in other public places must therefore hold appropriate
insurance or otherwise comply with the statutory requirements.

Infrastructure and transport authorities

Testing organisations should consider the need to engage with the relevant transport
and highway authorities with responsibility for the areas in which the tests will be
conducted.

Any specific infrastructure requirements that are considered necessary to support
testing, including traffic signing, will need to be agreed with the appropriate
authorities responsible for the roads.
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Engagement

3.8 Testing organisations should consider the benefits of developing a public relations
and media communications strategy to:

Educate the public regarding the potential benefits of automated vehicles.
Explain the general nature of the tests to be undertaken.

Explain the implications for other road users, if any, and what steps are being
taken to mitigate any risks.

Provide reassurance and address any concerns that the public may have.
Particular consideration should be given to the concerns of more vulnerable road
users including disabled people, those with visual or hearing impairments,
pedestrians, cyclists, motorcyclists, children and horse riders.

3.9 ltis strongly recommended that those wishing to conduct testing of highly and fully
automated vehicles on public roads or in other public places should engage with the
local emergency services. This should include, where possible, establishing a single
point of contact with local police and fire services to facilitate co-operation in the
event of an investigation.

3.10 The availability of technical advice to the emergency services should also be
discussed and agreed so that those attending an incident can be aware of any
unusual features of automated vehicles. Testing organisations should also consider
providing vehicle registration numbers of the vehicles under test to the local police.
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4.

Test driver, operator and assistant
requirements

Requirements for a test driver / operator to oversee testing

4.1

4.2

4.3

4.4

4.5

4.6

4.7

During testing of automated vehicles on public roads or in other public places, a
suitably licenced and trained test driver or test operator should supervise the vehicle
at all times and be ready and able to over-ride automated operation if necessary.
Details of licencing and training are specified in paragraphs 4.7 to 4.14.

The test driver or test operator will be responsible for ensuring the safe operation of
the vehicle at all times whether it is in @a manual or automated mode. The test driver
or operator should be familiar with and understand the systems under test, their
capabilities and any limitations, and be able to anticipate the need to intervene and
resume manual control if necessary.

The test driver or test operator should be authorised to perform this role by the
organisation responsible for conducting the testing. Testing organisations should
have robust risk management, process and training procedures in place for test
drivers and operators, and should ensure they hold the appropriate UK driving
licence, or recognised equivalent.

Testers should note that regulation 104 (or regulation 120 in the regulations for
Northern Ireland) of the Construction and Use Regulations is applicable to use of
prototype vehicles on public roads. This regulation states:

“No person shall drive or cause or permit any other person to drive, a motor vehicle
on a road if he is in such a position that he cannot have proper control of the vehicle
or have a full view of the road and traffic ahead.”

Note: Regulation 104 (or regulation 120 for Northern Ireland) does not apply for
testing of automated vehicles in locations other than public roads.

Test operators must still observe the road traffic laws that apply when vehicles
are used in public places that are not public roads. This includes the traffic
laws that protect the public from careless or dangerous driving, and restrict
where vehicles can be driven.

In locations other than public roads, and where the vehicle’s maximum speed is
limited to a maximum of 15 mph, testing should be overseen by a test operator who
can, as a minimum, apply an emergency stop control.

Licence requirements

The test driver or test operator must hold the appropriate category of driving
licence for the vehicle under test, if testing on a public road. This is true even if
testing a vehicle’s ability to operate entirely in an automated mode. It is strongly
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recommended that the licence holder also has several years’ experience of driving
the relevant category of vehicle.

4.8 In the case of a prototype vehicle which cannot easily be categorised, the nearest
equivalent conventional category of licence would be expected to be held.

4.9 The testing organisation should not use test drivers or operators whose driving
history indicates that they may present a particular risk.

4.10 For testing not conducted on the public road, it is strongly recommended that the test
driver or test operator holds the appropriate category of licence for the vehicle,
however this is not a legal requirement.

Test driver or operator training

4.11 Test drivers and operators supervising public road testing of automated vehicles will
need skills over and above those of drivers of conventional vehicles. For example it
will be important to ensure they have an excellent understanding of the capabilities,
and potential limitations of the technologies under test, and are already familiar with
the characteristics of the vehicle, preferably through extensive experience of tests
conducted on closed roads or test tracks.

4.12 The responsibility for ensuring test drivers and operators have received the
appropriate training and are competent lies with the testing organisation. Testing
organisations should develop robust procedures to ensure the competency of test
drivers and operators.

4.13 Test drivers and operators should be familiar with the capabilities of the automated
systems under test, and be aware of the situations in which it may be necessary to
intervene. Training should cover potentially hazardous situations that may be
encountered and the appropriate action to take when resuming manual control.

4.14 Training in the process for transitioning between conventional manual control and an
automated mode will be particularly important. It is critical to safety that those
conducting tests are fully aware of exactly how control is passed between the test
driver or test operator and the vehicle.

Test driver hours

4.15 Test drivers and operators should remain alert and ready to intervene if necessary
throughout the test period.

4.16 Testing organisations should develop robust procedures to ensure that test drivers
and operators are sufficiently alert to perform their role and do not suffer fatigue. This
could include setting limits for the amount of time that test drivers or operators
perform such a role per day and the maximum duration of any one test period.

Test driver / operator behaviour

4.17 Testing organisations should have in place clear rules regarding test driver and
operator behaviour, and ensure that these are known and understood.

4.18 The rules should cover any restrictions on use of alcohol and drugs, over and above
existing legal restrictions. This will help prevent a test driver or operator’s judgement
and ability to perform their role from being impaired.
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4.19 All existing laws regarding driver behaviour, for example prohibiting use of a
hand-held mobile phone or other similar hand-held device, complying with
speed limits, continue to apply even if the vehicle is operating in an automated
mode.

4.20 Test drivers and operators should be conscious of their appearance to other road
users, for example continuing to maintain gaze directions appropriate for normal
driving.

Test assistants

4.21 Depending on the nature of the tests being undertaken and the vehicle involved, a
test assistant should be considered.

4.22 For example if the vehicle is a conventional car which has been adapted to include
automated technologies, and is being tested on public roads a test assistant could
assist the test driver by monitoring digital information displays or other information
feedback systems related to the operation of the automated technologies.
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5.1

5.2

5.3

5.4

5.5

5.6

5.7

. Vehicle requirements

General vehicle requirements

Any organisation wishing to test automated vehicle technologies on public
roads or in other public places must ensure that the vehicles under test can be
used in a way compatible with existing UK road traffic law.

The vehicle must be roadworthy and must, if used on a public road, meet the
relevant national in-service requirements, detailed in the Construction and Use
Regulations. A test vehicle which is over three years old (or four years old in
Northern Ireland) must also have a valid MOT.

Maturity of technologies under test

Organisations wishing to test automated vehicles on public roads or in other public
places will need to ensure that the vehicles have successfully completed in-house
testing on closed roads or test tracks.

Organisations should determine, as part of their risk management procedures, when
sufficient in-house testing has been completed to have confidence that public road
testing can proceed without creating additional risk to road users. Testing
organisations should maintain an audit trail of such evidence.

Vehicle sensor and control systems should be sufficiently developed to be capable of
appropriately responding to all types of road user which may typically be encountered
during the test in question. This includes more vulnerable road users for example
disabled people, those with visual or hearing impairments, pedestrians, cyclists,
motorcyclists, children and horse-riders.

Data recording

Automated vehicles under test should be fitted with a data recording device which is
capable of capturing data from the sensor and control systems associated with the
automated features as well as other information concerning the vehicle’s movement.

As a minimum this device should record the following information (preferably at 10Hz
or more):

e Whether the vehicle is operating in manual or automated mode
e Vehicle speed

e Steering command and activation

e Braking command and activation

e Operation of the vehicle’s lights and indicators
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e Use of the vehicle’s audible warning system (horn)

e Sensor data concerning the presence of other road users or objects in the
vehicle’s vicinity

e Remote commands which may influence the vehicle’s movement (if applicable)

5.8 This data should be able to be used to determine who or what was controlling the
vehicle at the time of an incident. The data should be securely stored and should be
provided to the relevant authorities upon request. It is expected that testing
organisations will cooperate fully with the relevant authorities in the event of an
investigation.

5.9 In addition, testers may wish to consider fitting vehicles under test with a video and
audio recording system. However this should not be considered as an alternative to
the data recording requirements specified in paragraph 5.7.

Data protection

5.10 Testing is likely to involve the processing of personal data. For example, if data
is collected and analysed about the behaviour or location of individuals in the
vehicle, such as test drivers, operators and assistants, and those individuals
can be identified, this will amount to the processing of personal data under the
Data Protection Act 1998. The project team must therefore ensure that the data
protection legislation is complied with, including the requirements that the
personal data is used fairly and lawfully, kept securely and for no longer than
necessary.

5.11 Guidance for organisations on complying with the data protection laws can be found
on the Information Commissioner’s Office’s website.! We recommend that projects
consider whether to undertake a privacy impact assessment as described in the
Information Commissioner’s Office’s Code of Practice.?

5.12 Undertaking a privacy impact assessment is not a legal requirement, but is a useful
tool to help a project comply with the data protection laws. As recognised in the
Information Commissioner’s Office’s Code of Practice, the privacy impact
assessment can be developed flexibly and proportionately, depending on how
complex or straightforward the privacy issues are for a particular project.

Cyber security

5.13 As has already been stated in Chapter 4, a requirement for testing is that a test driver
or operator oversees the movements of the vehicle under test and is capable of
implementing a manual over-ride at any time.

5.14 Nevertheless, manufacturers providing vehicles, and other organisations supplying
parts for testing will need to ensure that all prototype automated controllers and other
vehicle systems have appropriate levels of security built into them to manage any risk
of unauthorised access.

' Information Commissioner’s Office, Guide to data protection, available here: https://ico.org.uk/for-organisations/quide-to-data-
protection

2 Information Commissioner's Office, Conducting Privacy Impact Assessments — Code of Practice, available here:
https://ico.org.uk/media/for-organisations/documents/1595/pia-code-of-practice.pdf
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5.15 Testing organisations should consider adopting the security principles set out in BSI
PAS754 Software Trustworthiness - Governance and management - Specification or
an equivalent.

Process for transition between automated and manual modes

5.16 An important area for the safety of automated vehicle testing is the management of
the transitions from manual control to an automated mode and, in particular, from an
automated mode back to manual control.

5.17 The system which is used should:
e Be easily and clearly understood by the test driver.

e Ensure that the driver is given clear indication of whether the vehicle is in manual
or automated mode.

e Ensure that the driver is given sufficient warning to resume manual control when
necessary.

e Allow the driver to quickly and easily retake control of the vehicle when
necessary.

5.18 Ensuring that the transition periods between manual and automated mode involve
minimal risk will be an important part of the vehicle development process and one
which would be expected to be developed and proven during private track testing
prior to testing on public roads or other public places.

Failure warning

5.19 In the event of a malfunction or failure of the automated driving systems under test,
the test driver or operator should be made aware with an audible warning which may
be accompanied by a visual warning.

5.20 Vehicle automated braking and steering systems should be designed such that in the
event of failure, manual braking and steering is still possible.

Software levels

5.21 It is expected that automated driving systems will rely on the interaction and correct
operation of several computers and electronic control modules. It will be important
that:

e Software levels and revisions running on each vehicle to be tested are clearly
documented and recorded.

¢ All software and revisions have been subjected to extensive and well documented
testing. This should typically start with bench testing and simulation, before
moving to testing on a closed test track or private road. Only then should tests be
conducted on public roads or other public places.

114



SEER2—2
Preliminary Statement of Policy Concerning Automated

Vehicles






National Highway Traffic Safety Administration

Preliminary Statement of Policy
Concerning Automated Vehicles

America is at a historic turning point for automotive travel. Motor vehicles and drivers’
relationships with them are likely to change significantly in the next ten to twenty years, perhaps
more than they have changed in the last one hundred years. Recent and continuing advances in
automotive technology and current research on and testing of exciting vehicle innovations have
created completely new possibilities for improving highway safety, increasing environmental
benefits, expanding mobility, and creating new economic opportunities for jobs and investment.
The United States is on the threshold of a period of dramatic change in the capabilities of, and
expectations for, the vehicles we drive. In fact, many are inspired by the vision that the vehicles
will do the driving for us.

Although this Statement focuses on the enormous safety potential of these new technologies,
they offer an even wider range of possible benefits. Vehicle control systems that automatically
accelerate and brake with the flow of traffic can conserve fuel more efficiently than the average
driver. By eliminating a large number of vehicle crashes, highly effective crash avoidance
technologies can reduce fuel consumption by also eliminating the traffic congestion that crashes
cause every day on our roads. Reductions in fuel consumption, of course, yield corresponding
reductions in greenhouse gas emissions. To the extent vehicles can communicate with each
other and with the highway infrastructure, the potential for safer and more efficient driving will
be increased even more. Drivers—or vehicles themselves—will be able to make more intelligent
route selections based on weather and traffic data received by the vehicle in real time. Mobility
for those with a range of disabilities will be greatly enhanced if the basic driving functions can
be safely performed by the vehicle itself, opening new windows for millions of people.

Preventing significant numbers of crashes will, in addition to relieving the enormous emotional
toll on families, also greatly reduce the enormous related societal costs—Ilives lost, hospital
stays, days of work missed, and property damage—that total in the hundreds of billions of
dollars each year. Moreover, these dramatic changes will offer significant new opportunities for
investments in the underlying technologies and employment in the various industries that
develop, manufacture, and maintain them.

To help ensure that these economic, environmental, mobility, and safety benefits are more likely
to emerge from the current streams of innovation, all interested parties need to work
cooperatively. The National Highway Safety Administration (NHTSA) looks forward to
working with other stakeholders to engender that cooperation and chart a steady course forward.
This statement, however, focuses on the related safety issues that NHTSA is responsible for
addressing.

We are issuing this statement to help states implement this technology safely so that its full
benefits can be realized. Articulating our views on these safety issues now is, we believe, a very
important element of charting that course, for confusion or disarray on the safety issues would be
a significant impediment to the development of these technologies. Moreover, as several states
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step forward to become test beds for some of the most innovative automotive technologies, they,
as well as companies seeking to develop the technologies, have asked NHTSA to provide
recommendations on how to safely conduct such testing on public highways. Accordingly,
while the larger dialogue with the many stakeholders progresses and takes further shape, we
present here our views on the major safety issues related to the development of vehicle
automation.

A. NHTSA'’s Safety Role and the Purposes of this Statement

NHTSA is responsible for developing, setting, and enforcing Federal motor vehicle safety
standards (FMVSSs) and regulations for motor vehicles and motor vehicle equipment. NHTSA
also is responsible for issuing and enforcing motor vehicle fuel economy standards and in
exercising that authority works closely with the Environmental Protection Agency, which has
parallel authority with regard to greenhouse gas emissions from vehicles.

The purpose of the agency’s safety programs is to reduce or mitigate motor vehicle crashes and
their attendant deaths and injuries. NHTSA is encouraged by the new automated vehicle
technologies being developed and implemented by automakers and others. These technologies
have the potential to reduce significantly the many thousands of fatalities and injuries that occur
each year as a result of motor vehicle crashes. As NHTSA'’s research and experience develop,
NHTSA will determine whether it should encourage and/or require application of the most
promising crash avoidance technologies through regulation.

This document:

e Provides a description of developments in automated driving and explains the levels of
automation defined by NHTSA.

e Provides an overview of NHTSA’s automated research program.

e Provides recommended principles that States may wish to apply as part of their
considerations for driverless vehicle operation, especially with respect to testing and
licensing.

NHTSA intends to regularly review and update this document as necessary to provide additional
clarity, reflect new findings, and outline any regulatory activity that the agency may pursue with
respect to automated vehicles. As discussed above, we look forward to working with
stakeholders on these issues.

Recently, research activities by several companies to develop “autonomous” (self-driving)
vehicles that can perform certain driving functions automatically have captured the nation’s
attention. Several states have acted to encourage development of self-driving vehicles by
enacting legislation that expressly permits their operation under certain conditions and a
significant number of additional states are considering similar legislation.

At the same time, vehicle manufacturers have begun to offer or announced plans to offer in the

next several model years certain types of automated crash avoidance safety systems as features
on new vehicles. NHTSA has been actively involved in researching these advanced
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technologies, which rely on in-vehicle sensors and cameras to obtain safety-critical data. For
example, NHTSA is engaged in research to evaluate the effectiveness of currently available
automated braking systems in avoiding or mitigating crashes. As part of this research, the
agency is developing test procedures to evaluate the technologies and methods to assess their
safety benefits.

Also, NHTSA and other Department of Transportation agencies, in conjunction with the auto
industry, have been conducting in-depth research and demonstration of vehicle-to-vehicle (V2V)
communications technology, which offers substantial crash avoidance possibilities, particularly
when linked to active in-vehicle crash avoidance systems.

Accordingly, three distinct but related streams of technological change and development are
occurring simultaneously: (1) in-vehicle crash avoidance systems that provide warnings and/or
limited automated control of safety functions; (2) V2V communications that support various
crash avoidance applications; and (3) self-driving vehicles.

Given the confluence of these three streams of innovation, a fair amount of confusion has
developed in making distinctions between different concepts and in finding commonly
understood descriptions of categories. NHTSA finds that it is helpful to think of these emerging
technologies as part of a continuum of vehicle control automation. The continuum, discussed
below, runs from vehicles with no active control systems all the way to full automation and self-
driving. While the agency is conducting research along the entire automation continuum, our
emphasis initially is on determining whether those crash avoidance and mitigation technologies
that are currently available (or soon to be available) are not only safe, but effective. However,
because these same technologies are the building blocks for what may one day lead to a
driverless vehicle, we have also begun research focused on safety principles that may apply to
even higher levels of automation, such as driver behavior in the context of highly automated
vehicle safety systems. At this point, it is too soon to reach conclusions about the feasibility of
producing a vehicle that can safely operate in a fully automated (or “driverless”) mode in all
driving environments and traffic scenarios. However, by ensuring that our research plan
includes the entire automation continuum, the agency strives to remain knowledgeable about the
full range of potential benefits and risks of increasing vehicle automation.

B. Automation Overview

Automated vehicles are those in which at least some aspects of a safety-critical control function
(e.q., steering, throttle, or braking) occur without direct driver input. Vehicles that provide safety
warnings to drivers (forward crash warning, for example) but do not perform a control function
are, in this context, not considered automated, even though the technology necessary to provide
that warning involves varying degrees of automation (e.g., the necessary data are received and
processed, and the warning is given, without driver input). Automated vehicles may use on-
board sensors, cameras, GPS, and telecommunications to obtain information in order to make
their own judgments regarding safety-critical situations and act appropriately by effectuating
control at some level. Accordingly, for purposes of this discussion, vehicles equipped with V2V
technology that provide only safety warnings are not automated vehicles, even though such
warnings by themselves can have significant safety benefits and can provide very valuable
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information to augment active on-board safety control technologies. In fact, the realization of
the full potential benefits and broad-scale implementation of the highest level of automation may
conceivably rely on V2V technology as an important input to ensure that the vehicle has full
awareness of its surroundings.

Definitions — Levels of VVehicle Automation

The definitions below cover the complete range of vehicle automation, ranging from vehicles
that do not have any of their control systems automated (level 0) through fully automated
vehicles (level 4). The agency has segmented vehicle automation into these five levels to allow
for clarity in discussing this topic with other stakeholders and to clarify the level(s) of
automation on which the agency is currently focusing its efforts.

Level 0 — No-Automation. The driver is in complete and sole control of the primary
vehicle controls (brake, steering, throttle, and motive power) at all times, and is solely
responsible for monitoring the roadway and for safe operation of all vehicle controls.
Vehicles that have certain driver support/convenience systems but do not have control
authority over steering, braking, or throttle would still be considered “level 0” vehicles.
Examples include systems that provide only warnings (e.g., forward collision warning,
lane departure warning, blind spot monitoring) as well as systems providing automated
secondary controls such as wipers, headlights, turn signals, hazard lights, etc. Although a
vehicle with V2V warning technology alone would be at this level, that technology could
significantly augment, and could be necessary to fully implement, many of the
technologies described below, and is capable of providing warnings in several scenarios
where sensors and cameras cannot (e.g., vehicles approaching each other at
intersections).

Level 1 — Function-specific Automation: Automation at this level involves one or more
specific control functions; if multiple functions are automated, they operate
independently from each other. The driver has overall control, and is solely responsible
for safe operation, but can choose to cede limited authority over a primary control (as in
adaptive cruise control), the vehicle can automatically assume limited authority over a
primary control (as in electronic stability control), or the automated system can provide
added control to aid the driver in certain normal driving or crash-imminent situations
(e.g., dynamic brake support in emergencies). The vehicle may have multiple capabilities
combining individual driver support and crash avoidance technologies, but does not
replace driver vigilance and does not assume driving responsibility from the driver. The
vehicle’s automated system may assist or augment the driver in operating one of the
primary controls — either steering or braking/throttle controls (but not both). As a result,
there is no combination of vehicle control systems working in unison that enables the
driver to be disengaged from physically operating the vehicle by having his or her hands
off the steering wheel AND feet off the pedals at the same time. Examples of function-
specific automation systems include: cruise control, automatic braking, and lane keeping.
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Level 2 - Combined Function Automation: This level involves automation of at least
two primary control functions designed to work in unison to relieve the driver of control
of those functions. Vehicles at this level of automation can utilize shared authority when
the driver cedes active primary control in certain limited driving situations. The driver is
still responsible for monitoring the roadway and safe operation and is expected to be
available for control at all times and on short notice. The system can relinquish control
with no advance warning and the driver must be ready to control the vehicle safely. An
example of combined functions enabling a Level 2 system is adaptive cruise control in
combination with lane centering. The major distinction between level 1 and level 2 is
that, at level 2 in the specific operating conditions for which the system is designed, an
automated operating mode is enabled such that the driver is disengaged from physically
operating the vehicle by having his or her hands off the steering wheel AND foot off
pedal at the same time.

Level 3 - Limited Self-Driving Automation: Vehicles at this level of automation enable
the driver to cede full control of all safety-critical functions under certain traffic or
environmental conditions and in those conditions to rely heavily on the vehicle to
monitor for changes in those conditions requiring transition back to driver control. The
driver is expected to be available for occasional control, but with sufficiently comfortable
transition time. The vehicle is designed to ensure safe operation during the automated
driving mode. An example would be an automated or self-driving car that can determine
when the system is no longer able to support automation, such as from an oncoming
construction area, and then signals to the driver to reengage in the driving task, providing
the driver with an appropriate amount of transition time to safely regain manual control.
The major distinction between level 2 and level 3 is that at level 3, the vehicle is designed
so that the driver is not expected to constantly monitor the roadway while driving.

Level 4 - Full Self-Driving Automation (Level 4): The vehicle is designed to perform all
safety-critical driving functions and monitor roadway conditions for an entire trip. Such
a design anticipates that the driver® will provide destination or navigation input, but is not
expected to be available for control at any time during the trip. This includes both
occupied and unoccupied vehicles. By design, safe operation rests solely on the
automated vehicle system.

C. NHTSA'’s Research Plan for Automated Vehicles

NHTSA has been conducting research on vehicle automation for many years, and this research
has already led to regulatory and other policy developments. Our work on electronic stability
control (ESC), for example, led us to develop and issue a standard that made that Level 1
technology mandatory on all new light vehicles since MY 2011. More recently, we issued a
proposal that would require ESC on heavy vehicles. We have done significant work on a range
of crash avoidance technologies such as lane departure warning and forward collision warning

! Several State automated vehicle laws consider the person who activates the automated vehicle system to be the
“driver” of the vehicle even if that person is not physically present in the vehicle. NHTSA, however, is not aware of
any prototype automated vehicle systems that are capable of operating on public roads without the presence of a
driver in the driver’s seat who is ready to control the vehicle.
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(FCW). Along with ESC, we have included these two technologies as crash avoidance features
that are noted on equipped models in our New Car Assessment Program (NCAP) to encourage
consumers to consider choosing models with those technologies. We are currently engaged in
extensive research on automatic braking technologies (dynamic brake support and crash
imminent braking),? which can be considered Level 1 technologies. Within the next year, the
agency will make a determination on whether either or both of these two automatic braking
technologies should be considered for rulemaking or for inclusion within the NCAP program.
Our current work involves development of test procedures and assessment of benefits for these
Level 1 technologies. Of course, we are also working very hard on V2V communications
technology, which may offer significant crash reduction benefits on its own or when coupled
with on-board warning and automated control systems.

As we continue our work on Level 1 automation and our efforts to calculate the safety benefits
that those single-function systems may offer in the near term, we have begun or are planning
research on Levels 2 through 4 automation as well. NHTSA is working cooperatively with other
DOT agencies on this research, given its relevance to the intermodal intelligent transportation
systems program. Initially, the agency has identified three key areas where it has begun or plans
to conduct research for these more advanced automated vehicle systems. These areas are human
factors research, development of system performance requirements, and addressing electronic
control system safety. NHTSA's research will inform agency policy decisions, assist in
developing an overall set of requirements and standards for automated vehicles, identify any
additional areas that require examination, and build a comprehensive knowledge base for the
agency as automated system technologies progress.

(1) Human Factors Research: This area of research will focus on human factors with the
goal of developing requirements for the driver-vehicle interface (DVI) such that drivers
can safely transition between automated and non-automated vehicle operation and that
any additional information relevant to the safe operation of the vehicle is effectively
communicated to the driver. The research will primarily focus on level 2 and 3 systems.
In addition, with new automated driving concepts emerging in which the driver is
interacting in potentially much different ways than is typical with current vehicles, driver
training needs will be evaluated.

Main topics to be addressed as part of human factors research include:

e Driver/vehicle interaction — Evaluating communication methods between driver and
vehicle to ensure safe vehicle operation
e Ensuring proper allocation of vehicle control functions between the driver and the
vehicle
o Division of labor and control authority — assuring that either the driver and/or
vehicle are in control all the time
o0 Transitions — investigating appropriate means of transferring control from
driver to vehicle and vice versa

2 Further information on the agency’s research into automatic braking is available in NHTSA’s public docket. See
Docket No. NHTSA-2012-0057. The public docket can be accessed at http://www.regulations.gov.
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o Override - evaluating override requirements such that the driver can always
or when appropriate override the automated system and regain control

e Driver acceptance — Factors leading to driver acceptance (false alarm rates, nuisance
warnings, automation system availability and reliability)

e Driver training — Evaluating training requirements that may be needed for level 2 and
3 systems

e Developing human factors research tools — Developing the appropriate test and
evaluation tools (e.g. simulators, test vehicles, etc.) to evaluate driver and system
performance for various automated vehicle concepts

As a first step toward completing research on these issues, the agency has initiated an
evaluation of emerging level 2 and level 3 system concepts to answer fundamental human
factors questions. The evaluation will examine how drivers react and perform in these
types of automated vehicles. In addition, it will consider DVI concepts that may be
needed to ensure that drivers safely transition between automated driving and manual
operation of the vehicle. The initial research should address the following human factors
questions:

e What is the driver performance profile over time in sustained (longer term) and
short-cycle (shorter term) automation?

e What are the risks from interrupting the driver’s involvement with secondary
tasks when operating a Level 3 type automated vehicle?

e What are the most effective hand-off strategies between the system and the driver
including response to faults and failures?

e What are the most effective human-machine interface concepts, guided by human
factors best practices, which optimize the safe operation?

One of the main end products of this initial research program would be recommendations
for what requirements are needed for the driver-vehicle interface to allow safe operation
and transition between automated and non-automated vehicle operation. We plan to
complete the first phase of this research in the next two years.

(2) Electronic Control Systems Safety: A common element in all levels of automation is
safety-critical electronic control systems. While NHTSA generally regulates by
developing performance standards for specific vehicle systems or sub-systems to address
a specific type of safety risk (e.g., frontal collision), the centrality of electronic systems to
nearly all vehicle controls may require the agency to develop some type of requirements
for electronic control systems more generally to ensure their reliability and security.
NHTSA is well aware of relevant voluntary industry standards such as ISO 26262 (which
establishes uniform practices for achieving specific levels of safety integrity in complex
embedded control systems) and their importance in developing safety-critical systems.
Specifically, the agency’s work will focus on developing functional safety requirements
as well as potential reliability requirements in the areas of diagnostics, prognostics, and
failure response (fail safe) mechanisms. In addition, NHTSA has initiated research on
vehicle cybersecurity, with the goal of developing an initial baseline set of requirements.
The first phase of this work, as funds permit, will take three to four years. At that time,
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NHTSA expects to be in a position to determine the need for standards for these safety-
critical electronic control systems. This work will complement and support the agency
research to develop appropriate safety performance requirements for automated vehicles.

Within the areas of safe reliability and cybersecurity of control systems, the following
topics will need to be addressed:

Safe Reliability

e Functional safety - Defining functional safety requirements for electronic control
systems

e Failure modes — Evaluating failure modes and associated severities

e Failure probability — Evaluating the likelihood of a failure to occur

e Diagnostics/prognostics — Evaluating the need and feasibility of enhanced capabilities
that can self-detect or predict failures and investigating how to communicate potential
system degradation to the driver

e Redundancy - Investigating what additional hardware, software, data
communications, infrastructure, etc. may be needed to ensure the safety of highly
automated vehicles

e Availability (of the automated system) — Ability to perform even at a degraded level
in case of failure

e Certification — Requirements and processes to validate that the system is safe at
deployment and remains safe in operation, including vehicle software

Cybersecurity

e Security — Capability of system to resist cyber attacks

Risks — Potential gaps in the system that can be compromised by cyber attacks
Performance — Effectiveness of security systems

Unintended consequences — Impact of cybersecurity on performance of the system
Certification — Method to assure that critical vehicle subsystems such as
communications are secure

(3) Develop System Performance Requirements: Research will be performed to support the
development of any potential technical requirements for automated vehicle systems. This
effort is expected to involve an analysis of the levels described above (levels 2-4) to
develop functional descriptions for automation systems that map to each of these levels.
Based on these functional descriptions, research to develop requirements will focus on
identifying applicable scenarios (use cases) for the automated system levels 2-4. Based
on a detailed analysis of the use cases, appropriate safety performance requirements
would be developed to ensure a minimum safe level of performance. As funding permits,
we would like to complete the first phase of this research in the next four years. In that
period, the aim is to develop basic safety requirements that we could consider for
adoption as standards applicable to any such systems that would be available for sale to
the public at that time. This research is complicated by the fact that only a few level 2
systems currently exist, even fewer level 3 systems exist and their technical details are
constantly in flux, and no level 4 systems are known to exist at this time. It is expected
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that this area of research will leverage the results from both the human factors and
electronic control systems programs outlined above.

The main topics that will need to be addressed include:

Developing detailed functional descriptions for emerging level 2 and 3 operational
concepts.

Data Analysis - Evaluate naturalistic data and crash data to determine the array of
real-world scenarios (use cases) that match to the functional descriptions of emerging
level 2 and 3 automated vehicle systems.

Evaluate constraints on level 2 and 3 system performance - Based on the functional
descriptions of emerging system concepts and the data analysis results, evaluate the
constraints on level 2 and 3 system performance that will result from various
operating scenarios (traffic dynamics), driver capabilities, environmental variations
(rain, snow, etc.), and roadway types/configurations. This work will leverage results
from the human factors research area particularly with respect to evaluating driver
capabilities and the resulting constraints that may impose on level 2 and 3 systems.
Development of test and evaluation methods - Based on the real world scenarios (use
cases) that map to the functional description of the automated system, develop test
track tests and/or simulation approaches that can evaluate the performance of the
level 2 or level 3 systems relative to these use cases.

Determine the performance and operating envelope for emerging level 2 and 3
systems: Based on testing and/or simulation efforts, characterize the performance
envelope (i.e., appropriate operating boundaries) for each level 2 or 3 system. This
will include items like testing to determine maximum deceleration authority,
maximum lateral velocity, maximum yaw moment, and other vehicle dynamic
properties that are actively controlled by the automated system. This will help
determine the level of autonomous authority that the vehicle is capable of achieving.
Leverage results from the electronic control systems research:

0 Understand system failure modes for each automated system including active
safety technologies installed on the vehicle.

o Identify points of failure for each automated system (braking, steering, etc.)
installed on the vehicle and determine how the systems react in both static and
dynamic situations.

Develop objective performance tests and associated pass/fail criteria.

This research will inform the development of preliminary requirements for level 2 automation
and potentially for level 3 systems as well to the extent these systems are available. It will also
provide the basic groundwork for understanding any additional level 3 and level 4 systems that
may be developed, since these will likely be based on level 2 technologies but be more highly
integrated and involve greatly advanced sensing capabilities. As level 3 and 4 systems become
available, similar research steps would be performed.

We note that this research program is not as yet separately funded and its full implementation
will depend on using available research funds unless additional funding is granted in accordance
with the administration’s budget request.
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D. Recommendations Concerning State Activities Related to Self-Driving
Vehicles

Several states have enacted legislation expressly authorizing operation of “autonomous” vehicles
within their borders under certain conditions. Generally, these laws seem to contemplate vehicle
automation at Levels 3 and 4, as discussed above, i.e., some form of self-driving operation.
Accordingly, these recommendations are tailored to Levels 3 and 4 automation.

Further research is needed to fully understand the technical and human factors issues implicated
by self-driving vehicles. This guidance is therefore provisional and subject to reconsideration
and revision as appropriate, especially before any potential regulatory action — which must
appropriately balance the need to ensure motor vehicle safety with the flexibility to innovate.

We offer these recommendations to state drafters of legislation and regulations governing the
licensing, testing, and operation of self-driving vehicles on public roads in order to encourage the
safe development and implementation of automated vehicle technology, which holds the
potential for significant long-term safety benefits. In general, we believe that states are well
suited to address issues such as licensing, driver training, and conditions for operation related to
specific types of vehicles. NHTSA has considerable concerns however about detailed state
regulation on safety of self-driving vehicles, and does not recommend at this time that states
permit operation of self-driving vehicles for purposes other than testing. Thus, the below
recommendations all assume that the human driver of the vehicle will be employed by, or
otherwise the agent of, a business or some other institution engaged in testing and will only be
using the self-driving vehicle in that capacity.

The agency is not aware of any systems intended for wide scale deployment currently under
development for use in motor vehicles that are capable of Level 4 automation. As we stated
previously, very few Level 3 automated systems exist and the systems that do exist are still at the
earlier stages of testing/development. Because Level 4 automated systems are not yet in
existence and the technical specifications for Level 3 automated systems are still in flux, the
agency believes that regulation of the technical performance of automated vehicles is premature
at this time. While NHTSA’s authority, expertise, and mandate is to establish uniform, national
standards needed for vehicle safety, the agency recognizes that premature regulation can run the
risk of putting the brakes on the evolution toward increasingly better vehicle safety technologies.

While the agency does not believe that self-driving vehicles are currently ready to be driven on
public roads for purposes other than testing, the agency would like to emphasize that it is
encouraged by innovations in automated driving and their potential to transform our roadways.
The agency is confident that the development and testing of Level 3 automated systems will
provide answers to many of the technical and human factors questions presented by the
technology.

NHTSA has decades of experience in matters of highway safety and vehicle safety, including

issues related to driver licensing and vehicle safety standards. NHTSA also has extensively
studied and exercised its regulatory authority over various aspects of vehicle automation and has
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closely observed recent developments in self-driving technologies, including in-depth
discussions with developers of those technologies and direct experience with several of the
vehicles under development. Based on all of this, and knowing that some states are anxious for
guidance on how to proceed with regard to self-driving vehicles, NHTSA offers the
recommendations below.

I—Recommendations for Licensing Drivers to Operate
Self-Driving Vehicles for Testing

A--Ensure that the Driver Understands How to Operate a Self-Driving Vehicle Safely

A driver licensing program should provide for driver’s license endorsements (or separate
driver’s licenses) that authorize the operation of self-driving vehicles.

The issuance of a driver’s license endorsement (or separate driver’s license) to a person
should be conditioned upon certain prerequisites, such as that person’s passage of a test
concerning the safe operation of a self-driving vehicle and presentation of a certification
by a manufacturer of self-driving vehicles (or the manufacturer’s designated
representative) that the person has successfully completed a training course provided by
that manufacturer (or representative), or a certification by that manufacturer (or
representative) that the person has operated a self-driving vehicle for a certain minimum
number of hours. As used here, “manufacturer” includes a company that alters a vehicle
manufactured originally by another company in order to give it self-driving capability.
The training course should be submitted to the state agency that issues driving licenses
for approval prior to the taking of that course by any person seeking a driver’s license
endorsement certification. The course should include providing an understanding of the
basic operation and limits of self-driving vehicles, and knowledge of how to resume
control of such a vehicle in the event that it cannot continue to operate automatically.

II—Recommendations for State Regulations Governing Testing
of Self-Driving Vehicles

A--Ensure that On-road Testing of Self-driving Vehicles Minimizes Risks to Other Road

Users

Any state establishing regulations for self-driving vehicle testing should include
provisions to ensure that businesses testing such vehicles conduct their testing in a way
that minimizes risks to other road users, including provisions such as:

0 Requiring businesses to certify that the vehicle has already operated for a certain
number of miles in self-driving mode without incident before businesses seeking
the license can test the vehicle on public roads.

0 Requiring these businesses to submit data from previous testing involving the
technology.

0 Requiring businesses to submit a plan to the state regulatory body describing how
the business plans to minimize safety risks to other road users. The plan could
include training for test drivers employed by the business seeking to conduct the
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testing, fail safes in the design of the prototype automated vehicle, and/or aspects
of the testing plan designed to ensure that risks to other road users are minimized.
e NHTSA strongly recommends that states require that a properly licensed driver be seated
in the driver’s seat and ready to take control of the vehicle while the vehicle is operating
in self-driving mode on public roads.

B--Limit Testing Operations to Roadway, Traffic and Environmental Conditions Suitable
for the Capabilities of the Tested Self-Driving Vehicles

e States should require that, as part of their testing plan, self-driving vehicle manufacturers
inform the state of the operating conditions in which they wish to test. Manufacturers
wishing to test self-driving vehicles should be required to supply states with test data or
other information to demonstrate that their self-driving vehicles are capable of operating
in these conditions with limited driver intervention.

e States are encouraged to consider appropriate limitations on the conditions in which a
vehicle may be operated in self-driving mode. States are encouraged to tailor their
regulations governing self-driving vehicle testing to limit the use of the self-driving mode
to conditions conducive to safe operation in that mode.

e Regulations governing self-driving vehicle testing could limit testing to the operating
conditions for which the self-driving system is specifically designed such as driving on a
limited access highway. Likewise, depending on the self-driving vehicle, regulations
could limit testing of the self-driving vehicle to roads in only certain geographical
locations, e.g., those known for having light traffic or for having heavy traffic at low
travel speeds.

C--Establish Reporting Requirements to Monitor the Performance of Self-Driving
Technology during Testing

e To expand the body of data and support research concerning self-driving vehicles, states
are encouraged to require businesses testing self-driving vehicles to submit to the state
certain information, including:

o instances in which a self-driving vehicle, while operating in or transitioning out of
self-driving mode, is involved in a crash or near crash; and

0 incidents in which the driver of one of their self-driving vehicles is prompted by
the vehicle to take control of the vehicle while it is operating in the self-driving
mode because of a failure of the automated system or the inability of the
automated system to function in certain conditions.

I11—Recommended Basic Principles for Testing of
Self-Driving Vehicles

NHTSA does not recommend that states attempt to establish safety standards for self-driving
vehicle technologies, which are in the early stages of development. We believe there are a
number of technological issues as well as human performance issues that must be addressed for
self-driving vehicles. Particularly in light of the rapid evolution and wide variations in self-
driving technologies, we do not believe that detailed regulation of these technologies is feasible
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at this time at the federal or state level. However, until such time as NHTSA has developed
vehicle safety standards pertinent to self-driving technologies, states may want to ensure that
self-driving test vehicles in their states adhere to certain basic principles.

A--Ensure that the Process for Transitioning from Self-Driving Mode to Driver Control is
Safe, Simple, and Timely

During the testing phase of the development of self-driving vehicles, a driver familiar
with the particular vehicle’s automated systems is necessary to ensure that a failure of the
automated system or the occurrence of conditions in which the automated system is not
intended to operate does not put other road users at risk. The driver must be able to
quickly and easily retake control of the vehicle from the automated system.

A regulation may require that the driver be able to retake control of the test vehicle by an
immediately over-riding, relatively simple, and non-distracting method such as pressing a
button located within the driver’s reach.

Further, the automated functions of a test vehicle should defer to the driver’s input by
allowing the driver to retake control by using the brakes, the accelerator pedal, or the
steering wheel.

The self-driving vehicle should alert the driver when the driver must take control of the
vehicle because the automated system cannot operate due to road conditions,
environmental conditions, a malfunction, or any other condition or circumstance that
would require manual driving for safe operation.

B—Self-Driving Test Vehicles Should Have the Capability of Detecting, Recording, and
Informing the Driver that the System of Automated Technologies has Malfunctioned

Self-driving test vehicles operating on the road should have the capability of detecting
that their automated vehicle technologies have malfunctioned or are operating in a
degraded state, and informing the driver in a way that enables the driver to regain proper
control of the vehicle.

Self-driving test vehicles should have the capability of recording the occurrence of such
malfunctions, degradations, or failures in a way that can be used to establish the cause of
any such malfunction, degradation and control failure.

C--Ensure that Installation and Operation of any Self-Driving Vehicle Technologies Does
not Disable any Federally Required Safety Features or Systems

Any regulation that allows for the operation of self-driving vehicles on public roads
should ensure that entities installing automated technology in vehicles do not disable
federally required safety systems.

Federal law prohibits manufacturers of motor vehicles, dealers and motor vehicle repair
businesses from making inoperative any federally required safety system.

The installation of self-driving technologies should not degrade the performance of any
of those federally required systems or the overall safety of the vehicle.
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e States should consider requiring businesses offering self-driving vehicles for operation
within their states to certify that they have not made any federally-required safety devices
inoperative.

D--Ensure that Self-Driving Test Vehicles Record Information about the Status of the
Automated Control Technologies in the Event of a Crash or Loss of Vehicle Control

e Self-driving test vehicles should record data from the vehicle’s sensors, including sensors
monitoring and diagnosing the performance of the automated vehicle technologies, in the
event of a crash, or other significant loss of vehicle control. In addition to recording all
the information from the sensors for the vehicle’s automated technologies, the recording
should note whether the automated technology system was in control of the vehicle at the
time of the crash.

e Any regulation that allows for the operation of self-driving vehicles for testing purposes
should also consider ensuring that the vehicle owner make available to the state all data
recorded by the vehicle’s event data recorder in the event of a crash.

IV--Regulations Governing the
Operation of Self-Driving Vehicles for Purposes Other than Testing

NHTSA does not recommend that states authorize the operation of self-driving vehicles for
purposes other than testing at this time. We believe there are a number of technological issues as
well as human performance issues that must be addressed before self-driving vehicles can be
made widely available. Self-driving vehicle technology is not yet at the stage of sophistication
or demonstrated safety capability that it should be authorized for use by members of the public
for general driving purposes. Should a state nevertheless decide to permit such non-testing
operation of self-driving vehicles, at a minimum the state should require that a properly licensed
driver (i.e., one licensed to drive self-driving vehicles) be seated in the driver’s seat and be
available at all times in order to operate the vehicle in situations in which the automated
technology is not able to safely control the vehicle. As innovation in this area continues and the
maturity of self-driving technology increases, we will reconsider our present position on this
issue.
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FOREWORD

The California Department of Motor Vehicles is
directed to publish and sell the California Vehicle Code,
also referred to as the Vehicle Code, pursuant to Vehicle
Code section 1656.

The State Edition of the Vehicle Code contains the
text recodified by Chapter 3, Statutes of 1959, as
amended by chapters enacted subsequently in the
Statutes of 1959 through 2014.

Prior to 1967 the Legislature met every other year (in
odd-numbered years) to consider matters of general
legislation. Special sessions were also conducted in
even-numbered years to consider budgetary items and
matters placed before the Legislature by special request
of the Governor. The Vehicle Code was published every
other year, following the full sessions of the Legislature.

Commencing in 1967, the Legislature met every year.

In 1973, the two-year Legislative Session began. This
was the result of Proposition 4, Assembly Constitutional
Amendment (ACA) 95 of 1972.

The two-year session formally commences at noon on
the first Monday in December of even-numbered years
and adjourns sine die on midnight of November 30 of the
succeeding even-numbered year. There is a mid-session
recess from September 15 to January 6.

Generally statutes will take effect on January 1 of
each year provided they were enacted 90 days prior to
that date and were not urgency measures or bills enacted
in Special Session. Urgency statutes take effect upon
their enactment and bills enacted at Special Sessions
take effect 91 days after adjournment of the Special
Session.

An Appendix contains “other laws relating to the use
of highways or the operation of motor vehicles,” as
specified in Section 1656.

A List of Violations of the Vehicle Code, revised and
brought up to date every year, is also included in the
State Edition. This list is provided as an informational
guide only and is not intended to supplant sections of the
vehicle code enacted into law. The list has not been
codified and does not carry the force or effect of statute.

Boldface italics are used to indicate new provisions

not contained in former editions. Parentheses in the
text —( )— indicate that material has been deleted by
amendment. Material deleted from the Vehicle Code
is printed in seven-point type in the footnotes and is
removed from subsequent editions. Deleted material
1s not shown for the related codes in the appendix.

History lines are included in the code denoting the last
ten years of legislative history of the sections. If the last
legislative action on a section occurred more than ten
years ago, that single action line is retained. In most
cases, history is confined to noting the number and
section of the statutory chapter affecting the code
section, the year of the statutory action, and the effective
and/or operative date(s). Vehicle Code sections with no
history line remain unchanged since the 1959
recodification.

For legislative history of the Vehicle Code as enacted
in Chapter 27, Statutes of 1935, and of its sections prior
to the 1959 recodification, reference may be made to the
1957 or earlier printings of the Vehicle Code in the State
Edition, or to an annotated edition. Most editions of the
code published in 1959 and 1961 contain Tables of
Derivation and Disposition of the sections renumbered
in the 1959 recodification. For purposes of the State
Edition, these tables were deemed to be of diminishing
reference value effective with the 1963 edition, and have
not been included in subsequent issues.
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Sections Affected by the Statutes of 2014

Section Modification Section Modification Section Modification
Vehicle Code 5011.9 Repeal 21251 Amend

28 Amend 5024 Amend 21260 Amend
111 Amend 5156.5 Add 22353.5 Add
378 Add 5156.7 Add 23550.5 Amend
406 Amend 5162 Add 25353.2 Add/Repeal
1653.5 Amend 5163 Add 27360 Amend
1808.4 Amend 5205.5 Amend 27375 Amend
2266 Amend 9250.14 Amend 28062 Add
2403.5 Amend 9250.19 Amend 34500 Amend
2460 Amend 9251 Add/Repeal 34500.4 Add
2462 Amend 10856 Add 34501.2 Amend
2464 Amend 11205 Repeal 34505.1 Amend
2466 Amend 11208.5 Amend 35110 Amend
2468 Amend 11406 Amend 35400 Amend
2470 Amend 11705 Amend 35401.5 Amend
2472 Amend 11713 Amend 35401.7 Amend
2476 Amend 11713.1 Amend 35405 Add
2480 Add 11713.16 | Amend 35554 Amend
2482 Add 12800.7 Amend 38020 Amend
2810.2 Amend 12801 Amend 38601 Amend
3001 Amend 12801.2 Add 38750 Amend
3003 Amend 12801.9 Amend 40303.5 Amend
3090 Add/Repeal 12804.11 Amend Business and Professions Code
3091 Add/Repeal 12811 gl 75029 Amend
3092 Add/Repeal 14601.2 Amend 0882 Amend
3093 Add/Repeal 149011 | Add o1702s | Amend
1000 Amend 14902 Amend 25662 Amend
4003.5 Amend 15210 Amend Civil Code
5004.3 Amend 15215 Amneingl

1795.6 Amend
5011.5 Repeal 21113 Amrengl

Education Code

5011.6 Repeal 21250 AmnEmel

51220 Amend

vii
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Sections Affected by the Statutes of 2014, continued

Section Modification Section Modification
Family Code Public Resources Code

17520 Amend 21190 Amend

Government Code Public Utilities Code

6254 Amend 5384.2 Add

6254.5 Amend 5385.6 Repeal

6276.46 Amend 5387 Amend

11019.9 Amend Welfare and Institutions Code

12895 Amend 256 Amandl

13978.6 Now 12895 957 Amend

41612 Amend 9258 Aacd

Harbors and Navigation Code

668 Amend

Health and Safety Code
7150.90 Amend
44091.1 Amend
Insurance Code
11629.7 Amend
11629.71 Amend
11629.72 Amend
11629.73 Amend
11629.75 Amend
11629.76 Amend
11629.77 Amend
11629.81 Amend
11629.84 Amend
Penal Code
192 Amend
602 Amend
830.3 Amend
3007.05 Add

viil
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Fast Finder

To quickly find a section—Follow the arrows on the side of this page to the matching black bars
on the side of the California Vehicle Code book and open at the black bar.

* Words & Phrases Defined

+ Administration

Divisions 1-2
Sections 1—3093

+ Registration of Vehicles & Certificates of Title
- Registration & Transfer of Vessels

* Vehicle Sales

Divisions 3-3.6
Sections 4000—9993

+ Special Antitheft Laws

* Occupational Licensing & Business Regulations

Divisions 4-5
Sections 10500—12217

* Drivers’ Licenses
* Motor Vehicle Transactions with Minors

* Unattended Child in Motor Vehicle Safety Act

Divisions 6-6.7
Sections 12500—15632

+ Financial Responsibility Laws
+ Civil Liability
+ Accidents & Accident Reports

Divisions 7-10
Sections 16000—20018

* Rules of the Road
+ DUI Sentencing

Division 11—11.5
Sections 21000—23702

- Equipment of Vehicles - Safety Regulations

- Towing & Loading - Motor Carriers of Property

+ Motor Vehicle Damage
Control

* Transportation of
Hazardous Materials

Divisions 12-14.9
Sections 24000—34725

- Size, Weight, & Load

- Implements of
Husbandry

- Off-Highway Vehicles

- Autonomus Vehicles

+ Bicycles
+ Offenses & Prosecution

+ Penalties & Disposition
of Fees

Divisions 15-18
Sections 35000—42277

- Appendix A—Other Laws Relating to the
Use or Operation of Motor Vehicles

+ Appendix B—List of Violations of the Vehicle Code
- Appendix C—Vehicle Code Index

Appendices,
List of Violations,
and Index
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DIVISION 16.6. AUTONOMOUS VEHICLES

(Added Sec. 2, Ch. 570, Stats. 2012. Effective Jan. 01, 2013.)

Autonomous Vehicles

38750. (a) For purposes of this division, the following
definitions apply:

(1) “Autonomous technology” means technology that has
the capability to drive a vehicle without the active physical
control or monitoring by a human operator.

(2) (A) “Autonomous vehicle” means any vehicle equipped
with autonomous technology that has been integrated into
that vehicle.

(B) An autonomous vehicle does not include a vehicle that
is equipped with one or more collision avoidance systems,
including, but not limited to, electronic blind spot assistance,
automated emergency braking systems, park assist, adaptive
cruise control, lane keep assist, lane departure warning, traffic
jam and queuing assist, or other similar systems that enhance
safety or provide driver assistance, but are not capable,
collectively or singularly, of driving the vehicle without the
active control or monitoring of a human operator.

(3) “Department” means the Department of Motor Vehicles.

(4) An “operator” of an autonomous vehicle is the person
whois seated in the driver’s seat, or, if there is no person in the
driver’s seat, causes the autonomous technology to engage.

(5) A “manufacturer” of autonomous technology is the
person as defined in Section 470 that originally manufactures
a vehicle and equips autonomous technology on the originally
completed vehicle or, in the case of a vehicle not originally
equipped with autonomous technology by the vehicle
manufacturer, the person that modifies the vehicle by
installing autonomous technology to convert it to an
autonomous vehicle after the vehicle was originally
manufactured.

(b) An autonomous vehicle may be operated on public roads
for testing purposes by a driver who possesses the proper class
of license for the type of vehicle being operated if all of the
following requirements are met:

(1) The autonomous vehicle is being operated on roads in
this state solely by employees, contractors, or other persons
designated by the manufacturer of the autonomous technology.

(2) The driver shall be seated in the driver’s seat, monitoring
the safe operation of the autonomous vehicle, and capable of
taking over immediate manual control of the autonomous
vehicle in the event of an autonomous technology failure or
other emergency.

(3) Priortothe startoftestingin this state, the manufacturer
performingthe testing shall obtain aninstrumentofinsurance,
surety bond, or proof of self-insurance in the amount of five
million dollars ($5,000,000), and shall provide evidence of the
insurance, surety bond, or self-insurance to the department in
the form and manner required by the department pursuant to
the regulations adopted pursuant to subdivision (d).

(c) Except as provided in subdivision (b), an autonomous
vehicle shall not be operated on public roads until the
manufacturer submits an application to the department, and
that application is approved by the department pursuant to
the regulations adopted pursuant to subdivision (d). The
application shall contain, at a minimum, all of the following
certifications:
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(1) A certification by the manufacturer that the autonomous
technology satisfies all of the following requirements:

(A) The autonomous vehicle has a mechanism to engage
and disengage the autonomous technology that is easily
accessible to the operator.

(B) The autonomous vehicle has a visual indicator inside
the cabin to indicate when the autonomous technology is
engaged.

(C) The autonomous vehicle has a system to safely alert the
operator if an autonomous technology failure is detected while
the autonomous technology is engaged, and when an alert is
given, the system shall do either of the following:

(1) Require the operator to take control of the autonomous
vehicle.

(i1) If the operator does not or is unable to take control of the
autonomous vehicle, the autonomous vehicle shall be capable
of coming to a complete stop.

(D) The autonomous vehicle shall allow the operator to take
control in multiple manners, including, without limitation,
through the use of the brake, the accelerator pedal, or the
steering wheel, and it shall alert the operator that the
autonomous technology has been disengaged.

(E) The autonomous vehicle’s autonomous technology
meets Federal Motor Vehicle Safety Standards for the vehicle’s
model year and all other applicable safety standards and
performance requirements set forth in state and federal law
and the regulations promulgated pursuant to those laws.

(F) The autonomous technology does not make inoperative
any Federal Motor Vehicle Safety Standards for the vehicle’s
model year and all other applicable safety standards and
performance requirements set forth in state and federal law
and the regulations promulgated pursuant to those laws.

(G) The autonomous vehicle has a separate mechanism, in
addition to, and separate from, any other mechanism required
by law, to capture and store the autonomous technology sensor
data for at least 30 seconds before a collision occurs between
the autonomous vehicle and another vehicle, object, or natural
person while the vehicle is operating in autonomous mode. The
autonomous technology sensor data shall be captured and
stored in a read-only format by the mechanism so that the data
is retained until extracted from the mechanism by an external
device capable of downloading and storing the data. The data
shall be preserved for three years after the date of the collision.

(2) A certification that the manufacturer has tested the
autonomous technology on public roads and has complied with
the testing standards, if any, established by the department
pursuant to subdivision (d).

(3) A certification that the manufacturer will maintain, an
instrument of insurance, a surety bond, or proof of self-
insuranceasspecifiedinregulationsadoptedbythedepartment
pursuant to subdivision (d), in an amount of five million dollars
($5,000,000).

(d) (1) As soon as practicable, but no later than January 1,
2015, the department shall adopt regulations setting forth
requirements for the submission of evidence of insurance,
surety bond, or self-insurance required by subdivision (b), and
the submission and approval of an application to operate an
autonomous vehicle pursuant to subdivision (c).

(2) The regulations shall include any testing, equipment,
and performance standards, in addition to those established
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for purposes of subdivision (b), that the department concludes
are necessary to ensure the safe operation of autonomous
vehicles on public roads, with or without the presence of a
driver inside the vehicle. In developing these regulations, the
department may consult with the Department of the California
Highway Patrol, the Institute of Transportation Studies at the
University of California, or any other entity identified by the
department that has expertise in automotive technology,
automotive safety, and autonomous system design.

(3) The department may establish additional requirements
by the adoption of regulations, which it determines, in
consultation with the Department of the California Highway
Patrol, arenecessarytoensurethesafeoperationofautonomous
vehicles on public roads, including, but not limited to,
regulations regarding the aggregate number of deployments
of autonomous vehicles on public roads, special rules for the
registration of autonomous vehicles, new license requirements
for operators of autonomous vehicles, and rules for revocation,
suspension, or denial of any license or any approval issued
pursuant to this division.

(4) The department shall hold public hearings on the
adoption of any regulation applicable to the operation of an
autonomous vehicle without the presence of a driver inside the
vehicle.

(e) (1) The department shall approve an application
submitted by a manufacturer pursuant to subdivision (c) if it
finds that the applicant has submitted all information and
completed testing necessary to satisfy the department that the
autonomous vehicles are safe to operate on public roads and
the applicant has complied with all requirements specified in
the regulations adopted by the department pursuant to
subdivision (d).

(2) Notwithstanding paragraph (1), if the application seeks
approval for autonomous vehicles capable of operating without
the presence of a driver inside the vehicle, the department may
impose additional requirements it deems necessary to ensure
the safe operation of those vehicles, and may require the
presence of a driver in the driver’s seat of the vehicle if it
determines, based on its review pursuant to paragraph (1),
that such a requirement is necessary to ensure the safe
operation of those vehicles on public roads. The department
shall notify the Legislature of the receipt of an application
from a manufacturer seeking approval to operate an
autonomous vehicle capable of operating without the presence
of a driver inside the vehicle and approval of the application.
Approval of the application shall be effective no sooner than
180 days after the date the application is submitted.

(f) Nothing in this division shall limit or expand the existing
authority to operate autonomous vehicles on public roads,
until 120 days after the department adopts the regulations
required by paragraph (1) of subdivision (d).

(g) Federal regulations promulgated by the National
Highway Traffic Safety Administration shall supersede the
provisions of this division when found to be in conflict with any
other state law or regulation.

(h) The manufacturer of the autonomous technology
installed on a vehicle shall provide a written disclosure to the
purchaser of an autonomous vehicle that describes what
information is collected by the autonomous technology
equipped on the vehicle. The department may promulgate
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regulations to assess a fee upon a manufacturer that submits
an application pursuant to subdivision (c) to operate
autonomous vehicles on public roads in an amount necessary

to recover all costs reasonably incurred by the department.
Added Sec. 2, Ch. 570, Stats. 2012. Effective January 1, 2013.
Amended Sec. 9, Ch. 362, Stats. 2014. Effective January 1, 2015.
The 2014 amendment added the italicized material.
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Order to Adopt
Title 13, Division 1, Chapter 1

Article 3.7 — Autonomous Vehicles

§ 227.00. Purpose.

(a) The regulations in this article implement. interpret and make specific Division 16.6
(commencing with section 38750) of the Vehicle Code. originally added by Statutes of 2012.
Chapter 570 (SB 1298). providing for the regulation of autonomous vehicles operated on public
roads in California.

(b) A motor vehicle shall not be operated in autonomous mode on public roads in California
except as permitted under Vehicle Code section 38750 and the regulations in this article.

NOTE: Authoritv cited: Sections 1651 and 38750, Vehicle Code. Reference: Section 38750, Vehicle Code.

§ 227.02. Definitions.

As used in this article the following definitions apply:

(a) “Autonomous mode” means an autonomous vehicle, as defined by this article, that is
operated or driven without active physical control by a natural person sitting in the vehicle’s

operated or driven with the autonomous technology engaged.

(b) “Autonomous vehicle” means any vehicle equipped with technology that has the capability of
operating or driving the vehicle without the active physical control or monitoring of a natural
person, whether or not the technology is engaged, excluding vehicles equipped with one or more
systems that enhance safety or provide driver assistance but are not capable of driving or
operating the vehicle without the active physical con#rol or monitoring of a natural person.

(c) “Autonomous vehicle test driver” means a natural person seated in the driver’s seat of an
autonomous vehicle, whether the vehicle is in autonomous mode or conventional mode. who
possesses the proper class of license for tvpe of vehicle being driven or operated, and is capable
of taking over active physical control of the vehicle at any time.

(d) “Conventional mode” means the vehicle is under the active phvsical control of a natural

technology disengaged.

(e) “Designee” means the natural person identified by the manufacturer to the department as a
person authorized by the manufacturer to drive or operate the manufacturer’s autonomous
vehicles on public roads.
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as defined in Vehicle Code section 470 who modifies any vehicle by installing autonomous
technology.

(g) “Public road” means “highway” as defined in Vehicle Code section 360. “offstreet public
parking facility” as defined in Vehicle Code section 4000, and “street” as defined in Vehicle
Code section 590.

38750, Vehicle Code.

§ 227.04. Requirements for a Manufacturer’s Testing Permit.

of the following requirements are met:

(a) The manufacturer is conducting the testing.

(b) The vehicle is operated by an autonomous vehicle test driver who is an employee, contractor,
or designee of the manufacturer, who has been certified by the manufacturer to the department as

vehicle.

(c) The manufacturer has in place and has provided the department with evidence of the
manufacturer’s ability to respond to a judgment or judgments for damages for personal injury,
death, or property damage arising from the operation of autonomous vehicles on public roads in

suretv insurer or an eligible surplus lines insurer, and not a deposit in lieu of bond; or a
certificate of self-insurance.

(d) The manufacturer has applied for and the department has issued to the manufacturer a
Manufacturer’s Testing Permit to conduct autonomous vehicle testing on public roads in
California.

NOTE: Authority cited: Sections 1651 and 38750, Vehicle Code. Reference: Section 38750. Vehicle Code.

§ 227.06. Evidence of Financial Responsibility.

A manufacturer’s obligation to provide evidence of an ability to respond to damages under
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§227.08. Instrument of Insurance.

A manufacturer may satisfy the requirement of Vehicle Code section 38750(b)(3) to provide
evidence of financial responsibility to the department as a precondition of conducting testing of

under which the policy is issued or an eligible surplus lines insurer that meets the requirements
of Insurance Code section 1765.1.

(b) The instrument of insurance specifies the name. National Association of Insurance

Commissioner’s (NAIC) number, and the address of the insurer providing the policy to the
manufacturer.

(c) The insurance policy insures the autonomous vehicles of the manufacturer.

(d) The instrument specifies the policy number and the effective date and the expiration date of
the policy.

(e) The insurer certifies that the policy meets the requirements of Vehicle Code section 38750.

NOTE: Authoritv cited: Sections 1651 and 38750, Vehicle Code. Reference: Section 1765.1, Insurance Code;
Section 38750. Vehicle Code.

§ 227.10. Surety Bond.

A manufacturer may satisfy the requirement of Vehicle Code section 38750(b)(3) to provide
evidence of financial responsibility as a precondition of conducting testing of autonomous

vehicles on public roads by giving the department an instrument evidencing the existence of
bond, as follows:

(a) The bond shall be issued by an admitted surety.

(b) The bond shall be in the penal amount of five million dollars ($5.000.000).

fails to pay any final judgment for damages for personal injury, death or property damage arising
from an accident involving an autonomous vehicle operated by the manufacturer under Vehicle
Code section 38750(b).

(d) The bond shall be subject to the Bond and Undertaking Law. Chapter 2 (commencing with
Section 995.010), Title 14. Part 2. of the Code of Civil Procedure.
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(e) The bond shall be considered a bond given as a condition of license or permit, shall be
continuous in form, remain in full force and effect, and run concurrently with the manufacturer’s
authority to test vehicles on public roads under Vehicle Code section 38750 and any and all
renewals or until cancellation or withdrawal of the surety from the bond.

(f) The bond shall be a bond. and not a deposit in lieu of bond.

(h) The bond shall be submitted to the department on the Autonomous Vehicle Manufacturer
Surety Bond. form OL 317 (NEW 9/2013), which is hereby incorporated and has been approved
by the California Attorney General under Government Code sections 11110 through 11113.

NOTE: Authority cited: Sections 1651, and 38750, Vehicle Code. Reference: Section 995.010, Code of Civil
Procedure: Sections 11110, 11111, 11112 and 11113. Government Code: and Section 38750. Vehicle Code.

§ 227.12. Proof of Financial Responsibility.

(a) A manufacturer insured by a policy of insurance shall at all times maintain in its autonomous
vehicles a copy of the proof of insurance provided by the insurance company.

of the bond, when the manufacturer relies upon a bond to comply with the requirements of

Vehicle Code section 38750(b}3).

§ 227.14. Certificate of Self-Insurance.

(a) A manufacturer may satisfy the requirement of Vehicle Code section 38750(b)(3) to provide

evidence of financial responsibilitv as a precondition of conducting testing of autonomous
vehicles on public roads by applying to the department for and being issued a certificate of self-
insurance. The application shall be submitted on the Autonomous Vehicle Tester Program
Application for Certificate of Self-Insurance, form OL 319 NEW 9/2013), which is hereby

incorporated by reference.

(b) The manufacturer shall also submit with the application audited financial statements
reflecting a net worth of not less than five million dollars ($5,000.000) for the three year period
immediately preceding the date of the application including, but not limited to, documents
commonly known as balance sheets, profit and loss statements, explanatory notes or other

(1) When an applicant has not been in existence for three years prior to the date of the

application, the department may accept a financial statement covering the period the
applicant has been in existence,
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manufacturer rendered by an independent certified public accountant, and not an
emplovee or a person with a financial interest in the manufacturer. licensed to audit
financial statements and render an opinion as to the subject’s financial condition.

(¢) The department shall not permit a manufacturer to operate under a certificate of self-

outstanding unsatisfied final judements against the manufacturer arising out of a motor vehicle
accident.

(d) The department shall review the application. If the application is incomplete or insufficient,
the department shall notify the manufacturer of the incompleteness or insufficiency and provide

complete and the manufacturer meets all requirements for issuance, the department shall issue
the manufacturer a certificate reciting that the manufacturer has permission from the department

to satisfy the requirements of Vehicle Code section 38750(b)(3) by self-insurance.

(e) In the event the department receives infonmation suggesting that the manufacturer no longer
meets the requirements for permission to satisfy the requirements of Vehicle Code section
38750(b)(3) by self-insurance, the department may require additional evidence of the
manufacturer’s ability to respond to damage, and the manufacturer shall be required to provide
additional evidence.

(@8} "["he holder of the certificate has not provided the additional evidence required by
subdivision (€).

(2) Inability, refusal or failure of the holder of the certificate to submit financial
statements and supporting documentation as required by subdivision (b).

(3) The submission of fraudulent or incomplete documents.

Code.

§227.16. Identification of Autonomous Vehicles.

(a) A manufacturer shall not operate an autonomous vehicle on public roads unless the
manufacturer has provided the department, in writing. the identification of the autonomous
vehicle to be used for testing on public roads. For each vehicle so identified, the manufacturer
shall provide to the department all of the following:

(1) The make, model. and model vear of the vehicle.
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(2) The full vehicle identification number.

(3) The license plate number and state of issuance.

(b) Each document identifying autonomous vehicles for testing shall be signed by a person
authorized by the manufacturer to bind the manufacturer. under penalty of perjury under the laws

of the State of California.

NOTE: Authority cited: Sections 1651 and 38750. Vehicle Code. Reference: Section 38750. Vehicle Code.

§ 227.18. Requirements for Autonomous Vehicle Test Drivers.

A manufacturer shall not conduct testing of an autonomous vehicle on public roads unless the
vehicle is operated or driven by an autonomous vehicle test driver who meets each of the

following requirements:

{a) The autonomous vehicle test driver is either in immediate physical control of the vehicle or is
actively monitoring the vehicle’s operations and capable of taking over immediate physical
control.

(b) The autonomous vehicle test driver is an employee, contractor or designee of the
manufacturer,

(c) The autonomous vehicle test driver shall obey all provisions of the Vehicle Code and local
regulation applicable to the operation of motor vehicles whether the vehicle is in autonomous
mode or conventional mode.

(d) The autonomous vehicle test driver knows the limitations of the vehicle’s autonomous
technology and is capable of safely operating the vehicle in all conditions under which the

vehicle is tested on public roads.

§227.20. Autonomous Vehicle Test Driver Qualifications.

A manufacturer shall not allow any person to act as an autonomous vehicle test driver for testing
autonomous vehicles on public roads unless all of the following have been met:

Vehicle Testing (AVT) Program Test Vehicle Operator Permit, form OL 314 (NEW 9/2013),
which is incorporated by reference.
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(b) The manufacturer has certified to the department, for each autonomous vehicle test driver

permitted by the manufacturer to operate its autonomous vehicles on public roads, that the driver
meets all of the following requirements:

(1) The autonomous vehicle test driver has been licensed to drive a motor vehicle for the

three vears immediately preceding application to the department; and, at that time the
driver:
(A) Did not have more than one violation point count determined as provided in
subdivisions (a). (b), (c), (d). (e). (g). or (h) of Vehicle Code section 12810.

resulted in injury or death of any person.

(C) For the ten years immediately preceding application to the department was not
convicted for driving or operating a vehicle under the influence of alcohol or any
drug. and did not suffer any driver’s license suspension or revocation based on
driving or operating any vehicle under the influence of alcohol or of any drug.

(2) The autonomous vehicle test driver has completed the manufacturer’s autonomous
vehicle test driver training program and the date the driver completed the program.

NOTE: Authority cited: Sections 1651 and 38750, Vehicle Code. Reference: Sections 12810 and 38750. Vehicle
Code.

§ 227.22. Autonomous Vehicle Test Driver Training Program.

A manufacturer conducting testing of autonomous vehicles on public roads shall maintain a

course outline and description of the autonomous vehicle test driver training program. The
autonomous vehicle test driver training program shall include, but not be limited to the
following:

(a) Instruction on the automated driving system technology to be tested in the manufacturer’s
vehicles. including behind the wheel instruction provided by an experienced driver on the
capabilities and limitations of the manufacturer’s automated driving systems.

(1) For purposes of this section, an “experienced driver” is one who has met the
qualifications provided in Section 227.20, subsections (a} and (b)(1) of this Article and
through training and experience has developed skill and knowledge in the operation of
the manufacturer’s autonomous technology.

(b) Defensive driver training, including practical experience in recovering from hazardous
driving scenarios.

149



Autonomous Vehicles
Express Terms
Page 8 of 14

operating the specific type of automated driving system technology with the level of technical
maturity of the automated system.

§227.24. Manufacturer’s Testing Permit.

(a) A manufacturer shall not conduct testing of an autonomous vehicle on public roads in
California without having applied to the department for a permit to conduct testing, the
department having issued an Autonomous Vehicle Testing (AVT) Manufacturer’s Testing Permit

(hereafter “Manufacturer’s Testing Permit™) to conduct testing, and the permit being currently in
full force and effect.

(b) A manufacturer shall not test autonomous vehicles on public roads unless the manufacturer
has tested the autonomous vehicles under controlled conditions that simulate. as closely as
practicable. the real world conditions that the manufacturer intends to subject the vehicles to on
public roads and the manufacturer has reasonably determined that it is safe to operate the
vehicles on public roads under those conditions.

NOTE: Authority cited: Sections 1651 and 38750, Vehicle Code. Reference: Section 38750. Vehicle Code.

§227.26. Manufacturer’s Testing Permit Application.

{a) A manufacturer desiring to conduct testing of autonomous vehicles on public roads in
California shall submit an application for a permit to conduct testing to the department on

Autonomous Vehicle Tester Program (AVT) Application for Manufacturer’s Testing Permit,
form OL 311 (NEW 9/2013), which is hereby incorporated by reference.

(1) The manufacturer shall submit a fee of One Hundred and Fifty dollars ($150) for the
processing of the application which will permit the operation of up to 10 autonomous
vehicles and up to 20 autonomous vehicle test drivers.

(2) The manufacturer may supplement the application with additional pages to add more

submit the seventy dollars ($70) fee for the processing of the modification.

NOTE: Authority cited: Sections 1651 and 38750, Vehicle Code. Reference: Section 38750, Vehicle Code.
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§ 227.28. Review of Application.

(a) The department shall review the Autonomous Vehicle Tester Prosram (AVT) Application for
Manufacturer’s Testing Permit, and notify the manufacturer within 10 days of receipt of the

approve an application and issue a Manufacturer’s Testing Permit after determining that the
application is sufficient. The department shall approve an application and issue an Autonomous
Vehicle Testing (AVT) Program Manufacturer Permit, form OL 315, (NEW 9/2013), which is
hereby incorporated by reference.

(b) The department shall notify the manufacturer of any deficiency and allow the manufacturer a
reasonable period of time in which to correct the deficiency. The department will review material
submitted to correct an application deficiency. If the department determines that the application
remains deficient. the department shall notify the manufacturer/applicant of the continuing
deficiency. The department shall deny an application if the manufacturer/applicant fails to make
the application sufficient after a reasonable opportunity to do so.

NOTE: Authority cited: Sections 1651 and 38750, Vehicle Code. Reference: Section 38750. Vehicle Code.

§ 227.30. Term of Permit.

(a) Every Manufacturer’s Testing Permit issued under this article shall be valid for a period of
one vear from midnight of the last day of the month ofissuance unless sooner revoked or
surrendered. Renewal of the permit for the ensuing vear may be obtained by the manufacturer to
whom the permit was issued upon application to and approval by the department and payment of
the fee required by subsection (b).

(b) Every application for renewal of a Manufacturer’s Testing Permit which expires pursuant to

the expiration date, and shall be made by submitting the completed renewal application formn to
the department and payment of the One Hundred-Fifty dollars ($150) annual renewal fee.

NOTE: Authority cited: Sections 1651 and 38750. Vehicle Code. Reference: Section 38750. Vehicle Code.

§ 227.32. Enrollment in Emplover Pull Notice Program.

Program pursuant to Vehicle Code section 1808.1.

(b) If the manufacturer fails to enroll in the Employer Pull Notice Program the application for a

Code.
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§ 227.34. Prohibitions on Operation on Public Roads.

A manufacturer shall not permit any of its autonomous vehicles to be operated on public roads in
California:

(a) By a person other than one of its emplovees. contractors or designees who has been

autonomous vehicle. to operate one of its autonomous vehicles.

(b) By a person not licensed to operate the appropriate class of vehicle to operate one of its
autonomous vehicles.

(c) By a person who does not meet the requirements of Section 227.20 of this Article.

(d) When the operator is not seated in the vehicle’s driver seat and either: monitoring its
operations and able to take over physical control of the vehicle: or, in physical contro] of the
vehicle.

(e) When the manufacturer does not have in effect evidence or proof of financial responsibility
as required by Vehicle Code section 38750 and these regulations and as required by any other
insurance obligation required by law.

(D) When the Manufacturer’s Testing Permit is revoked, suspended. expired, or otherwise not in
full force and effect.

NOTE: Authorigx'cited: Sections 1651 and 38750, Ve};iclé Code. Reference: Section 38750. Vehicle Code.

§ 227.36. Refusal, Suspension, Revocation of Manufacturer’s Testing Permit.

The department may refuse an application for a Manufacturer’s Testing Permit, or for the
renewal of a Manufacturer’s Testing Permit, and may suspend or revoke a Manufacturer’s

Testing Permit:

(a) For a violation of Vehicle Code section 38750 or this Article.

(b) For any act or omission of the manufacturer or one of its agents, employees, contractors or
designees which the department finds makes the conduct of autonomous vehicle testing on

NOTE: Authority cited: Sections 1651 and 38750. Vehicle Code. Reference: Section 38750. Vehicle Code.
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§ 227.38. Demand for Hearing after Refusal or Non-Renewal.

(a) Upon arefusal by the department to issue or renew a Manufacturer’s Testing Permit, the
manufacturer shall be entitled to demand in writing a hearing before the director or his or her

representative within 60 days after the notice of refusal.

(b) The hearing shall be conducted pursuant to the provisions of Chapter 5 (commencing with

NOTE: Authority cited: Sections 1651 and 38750. Vehicle Code. Reference: Section 11500, Government Code: and
38750. Vehicle Code.

§ 227.42. Reinstatement of Testing Permit.

Upon the suspension of a Manufacturer’s Testing Permit by the department, the manufacturer
shall cease all testing of autonomous vehicles on public roads until the departiment has verified
that the manufacturer has taken appropriate action to correct the deficiencies that caused the
suspension and the department has lifted the suspension.

NOTE: Authority cited: Sections 1651 and 38750. Vehicle Code. Reference: Section 38750, Vehicie Code.

§227.44. Reporting Accidents.

property or in bodily injury or death shall report the accident to the department, within 10 days
after the accident, on Report of Traffic Accident Involving an Autonomous Vehicle, form (OL

316 (NEW 9/2013) which is hereby incorporated by reference. The manufacturer shall identify
on the form, by name and current address, if available, all person involved in the accident, and a

[roaftetabuhtaiahd §
full description of how the accident occurred.

§227.46. Reporting Disengagement of Autonomous Mode.

(a) Upon receipt of a Manufacturer’s Testing Permit. a manufacturer shall commence retaining

data related to the disengagement of the autonomous mode. For the purposes of this section,
“disengagement” means a deactivation of the autonomous mode when a failure of the

autonomous technology is detected or when the safe operation of the vehicle requires that the

autonomous vehicle test driver disengage the autonomous mode and take immediate manual
control of the vehicle.
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(b) Every manufacturer authorized under this article to test autonomous vehicles on public roads
shall prepare and submit to the department an annual report summarizing the information
compiled pursuant to subdivision (a) by January 1%, of each vear.

(1) The first report shall cover the period from the date of issuance of the Manufacturer’s Testing
Permit to November &th of the following vyear.

(2) After the first report, subsequent annual reports shall cover the period December 1* of the
b I
current vear to November 30" of the following vear.

(3) The annual report shall summarize disengagements for each month as follows:

(A) The total number of autonomous mode disengagements and the circumstances or testing
conditions at the time of the disengagements including:

(i) The location: interstate, freeway. highway, rural road, street, or parking facility.

(i1) A description of the facts causing the disengagements, including: weather conditions, road
surface conditions. construction. emergencies. accidents or collisions, and whether the
disengagement was the result of a planned test of the autonomous technology.

(B) The total number of miles each autonomous vehicle tested in autonomous mode on public
roads each month.

technology failure and the driver assumed manual control of the vehicle.

NOTE: Authority cited: Sections 1651 and 38750, Vehicle Code. Reference: Section 38750. Vehicle Code.

§ 227.48. Vehicle Registration and Certificates of Title.

(a) A person shall not drive, move, or leave standing an autonomous vehicle upon public roads
unless the department has been notified of its use pursuant to Section 227.16 of this Article.

(b) In addition to the requirements set forth in Vehicle Code section 4150, an application for

(1) The certificate of ownership or certificate of origination from the vehicle
manufacturer as defined in Vehicle Code section 672.

(2) A written description of the autonomous technology or features integrated into the
vehicle and the functional capabilities made possible by this technology.

(3) A Brake and Light Adjustment Certificate issued by an entity licensed by the
California Bureau of Automotive Repair.
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(4) An Emissions Certification issued by an entity licensed by the California Bureau of
Automotive Repair or a permit issued pursuant to Health and Safety Code section 43014.

(c) In addition to the requirements set forth in Vehicle Code section 5902. an application for
transfer of ownership of an autonomous vehicle shall include:

(1) A written description of the autonomous technology or features integrated into the
vehicle,

(2) A Brake and Light Adjustment Certificate issued by an entity licensed by the
California Bureau of Automotive Repair.

(3) An Emissions Certification issued by an entity licensed by the California Bureau of
Automotive Repair or a permit issued pursuant to Health and Safety Code section 43014.

(d) An autonomous vehicle shall be identified as such on the face of the registration card and any
certificate of ownership and the Autonomous Vehicle Testing (AVT) Program Test Vehicle
Permit, form OL 313 (NEW 9/2013), which is incorporated by reference, issued by the
department pursuant to this Article.

NOTE: Authority cited: Sections 1651 and 38750, Vehicle Code. Reference: Section 43014, Health and Safety
Code: Sections 672. 4150, 5902, 9255.1 and 38750, Vehicle Code.

§227.50. Transfers of Interest or Title.

No person shall offer for sale, sell, transfer, or dispose of an autonomous vehicle, or major

component parts for such a vehicle that has been used for testing purposes on public roads except
as follows:

(2) To a manufacturer holding a valid autonomous vehicle Manufacturer’s Testing Permit.

(b) The manufacturer disposing of the vehicle has obtained a Nonrepairable Vehicle Certificate
ensuring that the vehicle is not retitled or resold, and ownership of the vehicle is transferred to an
auto dismantler.

(c) Transfer of ownership to an educational or research institution or a museum where it would
be appropriate for display or study.

Code.

8§227.52. Vehicles Excluded from Testing.

(a) The following vehicles shall not be approved for testing as autonomous vehicles on public
roads:
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(1) Trailers as defined in Vehicle Code section 242 (camp trailer), section 324 (fifth-
wheel travel trailer). and section 635 (trailer coach).

(3) Motor vehicles with interstate operating authority pursuant to Vehicle Code sections
8050 through 8058.

(4) A vehicle with a gross vehicle weight rating of 10,001 or more pounds.

NOTE: Authoritv cited: Sections 1651 and 38750, Vehicle Code. Reference: Sections 242, 324, 400. 635, 8050

8052, 8053, 8054, 8055. 8056. 8057, 8058 and 38750, Vehicle Code.
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DRIVERLESS CARS and the REGULATORY FRAMEWORK

Recommendations for trials and tests on open public roads
Preliminary input

September 2015

Vehicle active safety technologies have made today's cars a lot safer than older models, and
they are evolving all the time. These technologies are aimed at preventing crashes,
particularly if the driver has, or is about to, lose control.

From an evolutionary perspective, the advanced sensing and connectivity technology will
lead to autonomous vehicles: self-driving, driverless, automated, or autonomous, these
vehicles are on the radar screen. Nearly all car manufacturers and important IT players have
announced plans to deliver fully autonomous vehicles in their product line offer.

On the other side, national authorities in several parts of the world have been progressively
given authorizations to tests on public roads (see ANNEX), under certain conditions, such
vehicles. The FIA believes that the next years will be extremely important to design the most
appropriate regulatory framework and to learn how to prepare for autonomous driving:

e How will authorities adapt existing rules?
e What is an acceptable liability chain the industry needs to agree upon? The technology will
need to instil confidence and gain consumer’s acceptance;

e What is the road map to achieve consumer trust on a next technology level?

The FIA and the motoring clubs encourage the rollout of testing and demonstration of
autonomous vehicles on public roads to get feedback, improve technology, create user
acceptance, and learn how automated vehicles successfully and safely will interact with all
other types of road users.

In countries subject to type approved regulation, temporary deregulation should be implemented to
allow the testing of such new vehicles on public roads, under the condition that they remain under
the control of the manufacturers and/or organisation tests.

To make sure trial tests are conducted keeping the consumers at the heart of the process,
the FIA suggests consideration of the following aspects:
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Definition

The following recommendations apply to vehicles which fall under the Level 3 Limited Self-
Driving Automation definition drafted by the NHSTA: “Vehicles at this level of automation
enable the driver to cede full control of all safety-critical functions under certain traffic or
environmental conditions and in those conditions to rely heavily on the vehicle to monitor for
changes in those conditions requiring transition back to driver control. The driver is expected to be
available for occasional control, but with sufficiently comfortable transition time. The vehicle is

designed to ensure safe operation during the automated driving mode”".

Recommendations for testing driverless cars

Before authorizing operations on public roads, governments should consider a consultation process
with key stakeholders in order to agree on the scale of the trials (vehicles involved; road network
capillarity; timing of the test; etc).

A test driver should be in the driving seat to monitor execution of operations at any time. The test
driver should be in the position of taking over from the automated system and take control back in
case potential risks arise.

Considering that currently (and most likely for the next years) autonomous cars require a greater
level of human judgment and skill to operate safely, any test driver should:

e Hold an appropriate full category of license, according to the national regime and the
category of the vehicle in use;

e Possess a minimum number of years of experience on the wheels, with clear driving licence
record;

e Complete a special training program for autonomous vehicles and should demonstrate
knowledge of vehicle technology features, including potential limitation of the technology
under test (advanced training proved skills; certifications; etc.).

Member States should consider introducing a database of test drivers, certificating skills and
competencies and designing criteria for allowing a driver to be considered a test driver).

The local community and other road users need clear information on the network of roads in which
the test is allowed (road signs) and on the vehicles (labels).

During the operation in automation mode, the test driver shouldn’t be responsible for the way the
vehicle operates and interacts with the environment (respecting road traffic law, adhering to speed
limits, observing traffic signs):

! National Highway Traffic Safety Administration: Preliminary Statement of Policy Concerning Automated
Vehicles, May 2013
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o Liability should be either allocated to the car manufacturer or identified within the testing
organization which, most of the time, gathers together several players.

e Liability should be restored to the driver, when a clear consent is given to the machine to
operate in the conventional driving mode. Car manufacturers should remain liable for
mechanical, systems and software failures. Sensors, cameras, and all data collected by the
vehicle should be used to assess liability in the event of an accident.

The test should be used:

e To assess the need for regulation as to where it believes responsibility for the safe operation
of highly and fully automated vehicles rests when in autonomous mode and to legislate for
these different cases.

e To investigate behavioural aspects, specifically:

o The requirements for the driver-vehicle interface, crucial for the safe transition
between automated and non-automated vehicle operation;

o The expectation of drivers of conventional vehicles with respect to autonomous
vehicles: there will likely be a long period during which the two categories of
vehicles will interact on the roads.

o The factors leading to driver acceptance (false alarm rates, frequency of warnings,
time-lapse to get control back from the vehicle).

o The training requirements needed for progressive levels of automation.

e To learn about how to allocate liability (car manufacture; supplier; service provider; telecom
operator; driver), when the automation is ensured through vehicle-to-vehicle and vehicle-to-
infrastructure capability. Considering autonomous cars will carry an array of cameras,
sensors, radar, GPS, and data tracking technologies, reconstruction of accident scenes likely
will be easier to achieve: data collected should be made available to better study liability
implications and design future regulations.

e To build consumers’ trust, creating consumer information about functions, limitations and
opportunities of the advanced systems.

e To get insights on user acceptance: many drivers are still resistant to change, might not trust
technology to take over from them or just enjoy driving.

Further Considerations

In the event of an incident or collision the information collected by the vehicle (positioning,
acceleration, braking, speed, data from sensor and cameras) should be made available to the
relevant authorities in order to assess both responsibility and potential risks arising with a higher
level of deployment of automated vehicles.

Any processing of data collected by an automated car should, where an individual can be identified
(also ‘outside’ of the vehicle used in the test), comply with data protection rules.
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Manufacturers should be invited to include in the manuals of the vehicle warnings about the
attendant risks of using new features of vehicle automation. If vehicles are already commercialised,
the issue of manufacture’s post-sale responsibility to provide warnings regarding newly discovered
risks should be addressed. This aspect is particularly relevant on the occasions of software updates.
Users should be notified of the availability of software updates and should approve all changes to
their vehicle’s software.

Government can also support implementation of autonomous cars by using the trial tests to perform
cost-benefit analysis of new technology and mandate the solutions which have positive ratio: new
technologies typically penetrate the market faster when they are mandated. Considering that the
benefits of connected technology depend largely by their penetration in the fleet, government
support is key to accelerate their availability.

The regulatory framework of automated driving

Some EU countries, the US, Japan and Singapore are already acting within their own jurisdictions,
allowing field operational tests, trials and demonstration on public roads. However, initiatives
supporting an harmonised approach amending international regulations are required, preventing
the fragmentation that some regions of the world (e.g. Europe) have experienced with deployment
of ITS solutions. Global solutions would be important both for the industry and for consumers.

Ensure a standardized switching between automated and manual modes (displayed elements;
warnings to drivers; timing of the transition; etc.), initially by considering promoting Code of Practice
among car manufacturers.

In particular:

e System actions should be easy to override quickly at any time during normal driving situation
(ON/OFF)

e Drivers should be informed of the conditions of the system (activation-deactivation;
functioning-non functioning)

e Standardization of the warning symbols and system for the driver to re-take control in an
automated vehicle is required

Engage the international community, through the European Union and the United Nations Economic
Commission for Europe, to examine the vehicle type approval framework and its detailed technical
standards to ensure suitability for automated vehicles. In particular, WP1 and WP29 should work
closely on this issue, without separating the regulation of technical aspects (WP29) from the
behavioural aspects (WP1).

Build on existing UN Regulation 116, formulated to ensure that vehicle manufacturers put in place
measures to prevent unauthorised use, and improve regulations to ensure that cyber security issues
are properly addressed.

Make sure manufacturers commit to making repairs information available on a non-discriminatory
basis to independent repairers, allowing a right to repair to the consumers.
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Consumers of Automated technology will likely have some concerns about the use and potential

abuse of data collected from their personal travel. Legislation should consider privacy issues to

balance these legitimate concerns against potential data-use benefits: what types of data should be

shared, with whom it should be shared, in what way the data will be made available, and for what

ends it may be used.

The path to Automation

e Building consumer awareness, through large scale demos on public roads;

e  Getting regulatory support;

e Resolving the liability issue, also by learning during scaling-up of operations.

ANNEX

Country

Status

USA & Canada

The U.S. Department of Transportation (DOT) has announced a national 5-years
automation program on vehicle automation, with research and development in
the 5 level of automations defined by NHSTA. The State of California published in
September 2014 a regulatory framework allowing car manufacturers to test
autonomous vehicles on public roads. Similar legislation is being passed in
Nevada, Florida, the District of Columbia, and Michigan, and further states will
follow. There seems to be no coordination among the legislation produced by the
different States and the National Highway Traffic Safety Administration (NHTSA)
believes that further research is needed to fully understand the technical and
human factors issues of self-driving vehicles.

Also Canada intends to follow up this initiate.

Japan

Japan has focused on large scale deployment of V2| and V2V communication:
1600 “ITS spot” locations have now been installed with appropriate transmitters
in Japan and more than 100,000 vehicles. In May 2014 the government
announced the Automated Driving System Research Program, with the intention
of showing concrete results during the 2020 Olympic Games in Tokyo.

South Korea

Demonstration and testing are led by Hyuday-Kia motor, which organises the
“Future Autonomous Technology Contest”

Singapore Within the Singapore Autonomous Vehicle Initiative, there are already several
ongoing trials for automated driving on Singapore’s roads, including a project of
the MIT and the National University of Singapore with a fleet of shared
autonomous Golf Buggies.

Australia Western Australia has a fleet of more than 50 trucks (expected 150 by 2015),

known as an Autonomous Haulage System, which operate in self-mode.
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Recently, the government launched the C-ITS strategic Plan, to promote V2V and
VTL.

Germany

German vehicle manufacturers have begun the testing of automation technology
and the German Federal Ministry of Transport and Digital Infrastructure recently
announced the establishment of a test field for connecting and automated driving
on the A9 motorway in Bavaria

UK

On 30 July 2014, the Government launched a “driverless cars” competition
inviting UK cities to join together with businesses and research organisations to
host vehicle trials locally. The results were announced in December 2014 with
Greenwich, Milton Keynes, Coventry and Bristol being selected, and £19 million
being provided by the Government to allow testing of automated vehicle
technology. This initiative follows previous projects, like the famous ULTRA
driverless passenger transfer system at Heathrow Terminal 5.

Sweden

|II

Driven by Volvo Car group and motivated by the traditional “vision zero in road
safety”, Sweden has launched the “Drive Me — Self driving cars for sustainable
mobility” initiative: approximately 50 kilometres of the selected roads in the area
of Gothenburg, 100 self-driving Volvo-cars will be tested.

Volvo Truck has promoted and demonstrated over the last year, together with the
European Commission, platooning function for long distance trips.

The
Netherlands

Following years of field operational test, and under the pressure of many
organisations involved in innovative mobility solutions, the Dutch government
announced in June 2014 that it will introduce legislation to allow testing of self-
driving vehicles on Dutch public roads.

The Netherlands has always been in the frontline of ITS development, and the
“Amsterdam group”, coalition of transport and technology stakeholders,

developed cross-countries standard for ITS architecture.

France

France published its roadmap for automated vehicles in July 2014, with the
authorization of experimental on-road testing of highly automated vehicles
expected to begin in 2015.

The 5-year program will concern 3.000 vehicles on 2.000 kms. For now, the first
tests have been announced for the end of the year, in Bordeaux, during the ITS
World Congress (October 2015).

UNECE - Vienna
Convention

The World Forum for the Harmonization of Vehicle Regulations (WP29), operating
under the auspices of UNECE, is assessing proposals covering semi-automated
driving functions (autopilot systems to be used in traffic jams, self-parking
functions and highway autopilots) which will ultimately pave the way for more
highly-automated vehicles.

In 2014 the 1968 Vienna Convention, which stipulates that the driver must remain
in control of the vehicle at all times, was amended to ensure that safety rules do
not hamper the advancement of new technologies aimed at improving road
safety.
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Under the chairmanship of the UK and JAP an informal working group on ITS and
Automated driving has been set up (see the terms of reference), tasked to make a
proposal to be adopted by WP29.

At the last WP1 meeting (March 2015), delegates endorsed an informal document
submitted by Belgium and Sweden (and supported by the FIA) to create more
synergies between WP1 (dealing with behavioural aspects) and WP29 (dealing
with technical regulation and technological aspects).
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