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BSI PAS 1880 Series: good practice for CAV trials and testing

Centre for Connected
& Autonomous Vehicies

Code of Practice:
Automated vehicle trialling

PAS 1881:2022

Assuring the operational safety of
automated vehicles — Specification

PAS 1881:2022

Safety of AV Trials and

Testing — Spec

PAS 1885:2018

//’l:\\ Principles of ol 5

Security

(

PAS 1885:2018
The fundamental principles

of automotive cyber security —
Specification

bsi.

PAS 1880:2020
Guidelines for
Developing and
Assessing Control
Systems

PAS 1880:2020
Guidelines for developing
and assessing control systems
for automated vehicles

PAS 1882: 2021
Data Collection and
Management during
AV trials — Incident
Investigation Spec

PAS 1882:2021

Data collection and management for
automated vehicle trials for the purpose
of incident investigation — Specification
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PAS 1883:2020
Operational
Design Domains
taxonomy for an
ADS — Spec

PAS 1883:2020

Operational Design Domain (ODD)
taxonomy for an automated driving
system (ADS) — Specification

PAS 1884:2021
Safety Operators
in automated
vehicle testing and
trials — Guide

PAS 1884:2021
Safety operators in

automated vehicle testing
and trialling — Guide

- bsi.
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CAV Standards Explorer : . .
Sl Standards Services Sectors Topics About Q
®
Home Connected and automated vehicles (CAV) CAV resources - Connected and automated vehicles

Download your copy of the CAV roadmap

CAV Standards Explorer

Online searchable database of standards
releva nt to CAVS The explorer is an online database to help search for relevant connected and automated vehicle (CAV)

standards that are published or in development. You can search for a standard by keyword, standard
number or thematic area (safety & assurance, perception, decision making & Al, security, data, digital
infrastructure and human factors).

Organ/:sed by Theme/ StatUS'/ etC' Standards have been categorized using the six roadmap themes so a standard may appear multiple

times in a search as it relates to multiple areas.

Selected for relevance, not exhaustive

Standard Theme Status I;;::;‘g Link
. Vs . -
Web links to standards’ details (selection)
GBJ/T 303-12 Remote control assist system for vehicle driving ;"’(flmﬂn B ) IN, 7 i Other
ecision making DEVELOPMENT
Free to use GB/T 303-12 Remote control assist system for vehicle driving Safety & Assurance ILEJ\IE\’ELOI’MEF\.T Other
. GB/T 303-12 Remote control assist system for vehicle driving Human Factors :;[V[LOPF‘JD‘«.T Other
Let us know of any Standards not included but you
. . . ISO/NP 755% \1wfi‘l*qmt UJ‘P“ED\ stems — Remote support for LSAD . N -
th/nk are /mportantl Ca V@bS/q/‘OUD' Com ‘;dhp(jv‘ g:ﬁ{mm“ b,;;’;zu{vzl‘ ce requirements, system requirements  Safety & Assurance DEVELOPMENT BSI
ISO/NP 7856 In Remote support for LSAD Diaital N
system (RS- s, system requirements ‘rw.{;a;(runmvu DEVELOPMENT BSI

and performance test procedures

L bsi.
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CAV Standards Gaps Tool bei

Standards Services Sectors Topics About Q

Home Connected and automated vehicles (CAV) CAV resources - Connected and automated vehicles SHARE

_ _ CAV Standards Gaps Tool
Online collection of ‘Gaps’ where some
sta nda rd ization is needed . Following consultation with UK industry, a number of priority areas have been identified where

further information is needed to support the safe testing, trialling and deployment of connected and
automated vehicles (CAVs).

The gaps tool below illustrates these priority areas, categorized by theme and sub-topic. Click on each

G/'ap/?/Ca/ d/:S'p/ay theme to view the gaps.

Filter

Organised by Theme .

Free to use

Digital Infrastructu
Safety & Assurance IS H MG Human Factors

Let us know of any Gaps not included but you think
are important! cav@bsigroup.com

Security

Al Perception & Decision Making

bsi.
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CAV Standards Roadmap bei

Standards Services Sectors Topics About Q

Home Connected and automated vehicles (CAV) CAV resources - Connected and automated vehicles SHARE

Connected and automated vehicle (CAV)

‘At a glance’quick refence document to standards roadmap 2022
sig n post releva nt Sta nda rds. The roadmap is intended to help users visualize the emerging standards landscape for automated

driving and key standards relevant to CAVs. It includes both published standards and various ‘live’
standardization projects. The roadmap also includes priority areas for future development, based on
feedback received from stakeholders.

All standard organisations, BSI, ISO, ITU, ASAM

Information is presented through three visual tools that address six thematic areas. It will help
stakeholders in the automated vehicle space (including developers, insurers, testbeds and users) to
identify key standards relevant to them.

Selected for relevance, not exhaustive

Recently published standards & guidance
Y pUOI r gu The CAV Standards

Roadmap

The CAV Standards Roadmap provides a visual
summary of key standards related to CAVs and
priority areas for future development, based on
stakeholder feedback.

Standards currently in development

Gaps where some standardization is needed
including live BSI projects

Access your free copy

bsi. 5
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Type of ‘Standards’ vs Market Readiness

« The type of standards needed varies according to maturity of technology, nature of technology and industry sector

« Good practice can support market growth and confidence

Stakeholder or

Community view

e Vocabulary or
guide/guidelines

e Early test

Market readiness

e Codes of practice
e Test methods

Market

acceptance

e Specs or
requirements

e Consumer marks

e Management
system

methods

J

Emerging need to support deployment of automated vehicles
Remote Operation
Existing early deployments in some environments

O’Sullivan and Brévignon-Dodin, Role of Standardisation in support of Emerging Technologies, Institute for Manufacturing, University of Cambridge

bsi. 6
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Teleoperation: The Potential for a BSI Standard

1. To understand aspects of remote operation of vehicles
2. To then capture best practice that could be ‘standardized’

3. Validate Conclusions with Stakeholders

4. Report with Recommendations




Classes of Remote Operation

Supervision of automation 4 N s ) Longer term control of the
but no intervention =l entire DDT
Remote Remote Remote
Monitoring | Assistance Driving
< An almost continuous spectrum dependent on Use Case and implementation >
\_ /

Vi N

Intervention

8
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Important Factors to Consider
1. Safety of Human Driving through Sensors

2. Connectivity from Remote Operator to Vehicle

3. Safe Remote Control of Vehicles (Interfaces)

4. Remote Operator Performance




Teleoperation: Potential BSI Standard #1

System Performance for a specific Use Case

1. Class of Remote Operation

Operating Environment
Operating Speed
Operator Perception
Remote Vehicle Control

I

Information the vehicle should supply to the remote operator

How to test (and certify for a safety case) in-situ per deployment




Teleoperation: Potential BSI Standard #2

Training, Testing & Licensing for Remote Operators for a specific Use Case
1. Legal Definitions for, and Liabilities of, Remote Operators

2. Class of Remote Operation

3. Required Training / Experience

4. Human Machine Interface

How to test (and certify for a safety case) in-situ per deployment




A Straw Poll: Which Standard is Most Important/Urgent?

System Performance

Training & Testing Remote Operators

1.

GRS I

Legal Definitions and Liabilities
Class of Remote Operation
Training Required

Driving Experience Required
Operators Environment

Human Machine Interface & information
the vehicle should supply to operator

How to test in-situ per deployment

1.

S

Class of Remote Operation
Operating Environment
Operating Speed

Operator Perception
Remote Vehicle Control

Information the vehicle should supply to
the remote operator

How to test in-situ per deployment




Teleoperation: The Potential for a BSI Standard

1. What teleoperation standard would be useful?

2. Broad Range of Different Use Cases

3. Alignment/Divergence from automation

Standardizing remote
operation of vehicles

4. Proposed two Flex standards to be developed

bsi Report available at: www.bsigroup.
®


http://www.bsigroup.com/en-GB/CAV/cav-resources/standardizing-remote-operation-of-vehicles
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