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1976

Collegiate Design 2014 2019
Series established SAE J3016™ Standard SAE and industry
with Mini Baja event 1990 released defining levels partners form AVSC™

A World in Motion® is of automated driving to address autonomous
established as science vehicle safety

for 4th-6th
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SAE Foundation™ SAE partners with
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formed 2009 industry to advance
SAE J1772" Standard hybrid/electric
released defining aircraft propulsion

charging connector for
electric vehicles
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An SAE Intarnational Affiliate

2003

Year founded
Not-for-profit

Aerospace, Land-based,
Multi-sector

Vehicle, and Data-intensive

Industries Industry conferences,

consortia program administration.

INTERNATIONAL-

1905

Year founded

Not-for-profit
Land-based and Aerospace
Multi Mobility Sectors
(Vehicle/Commercial/Micro)

Develop the highest quality technical
standards and drive innovation through
products, people, and processes.
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“PRI

PERFORMANCE REVIEW INSTITUTE

1990

Year founded
Not-for-profit

Aerospace, and
Medical Device Industries

Management system auditing
and
certification
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% Overview at a Glance
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\ 2,900+

COMPANIES

Ground Vehicle ”

Standards

COUNTRIES

9,212

GGVS
Published
Standards

1900+ Actively

/ Maintained

INTERNATIONAL:

y,
/,

064

COMMITTEES
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% 121 Years of Advancing Mobility Internationally

INTERNATIONAL-

SAEI 200,000+
members & volunteers

North America:

Pittsburgh
Washington, DC
Silicon Valley
Detroit

E

M-

Europe:
Amsterdam
London

90 Countries
42 Sections
115 Student Chapters

[}
Asia:
Shanghai

Global Affiliates

SAE Brasil
SAE India
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FE why sae
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SAE International is the world’s leading authority in mobility
standards development.

SAE standards enable industry to advance technology to meet
ambitious environmental targets.

SAE develops voluntary consensus standards, which are standards
developed or adopted by voluntary consensus standards bodies,
domestic (national), regional, and international.
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% The Value of Standards
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Support s\ 0 S , Create common
harmonization s, language

/ CONSUMER VALUE )

v"  Safer and more reliable

./ INDUSTRYROI )

Reduce trade barriers

‘/ \ ) | products

; :‘\II\:; srl:';cntaz;nsilsan v'  Better compatibility across
systems

P .
Accelerate design and Accelerate _ , Reduce | ower lifecycle cost through
engineering cycles deployment risk scale and competition

v" Speed new technology to v Greater confidence in
market

emerging technology
v"  Improved serviceability and
performance consistency

v Promote innovation,

competition, and collective
industry advancement
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Ensbletasting >, Global Market { @ o IOV
and validation Accoss performance
Supports public Enables cleaner, Helps innovation  Strengthens global Advances quality of life

safety and trust more sustainable mobility scale responsibly  collaboration and trade  through dependable technology

Standards turn innovation into trusted, scalable, and beneficial solutions.



% 1,000+ SAE Standards Currently Cited in Regulations
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Global
regulatory
footprint

1,000+

SAE standards cited
in international
regulations

I~
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Selected regulatory agency citation counts

NHTSA SEPA [WiSHA
232 87 42

SAE Standards SAE Standards SAE Standards

National Highway Traffic Safety Administration Environmental Protection Agency Mine Safety & Health Administration

S Q

@ thﬁ.
40 21

SAE Standards SAE Standards SAE Standards

Occupational Safety & Health Administration Federal Motor Carrier Safety Administration United States Coast Guard
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SAE International Helps Drive Trusted
INTERNATIONAL. Mobility Innovation

ENABLES INTEROPERABILITY

(@ Provides common language, terminology,
and interfaces

" o DEVELOPS CONSENSUS
STANDARDS

() Brings together industry, government,
, \ and academia
(©) Helps vehicles, systems, software, and

) (@ Creates globally relevant standards and
(/ infrastructure work together

recommended practices

@ Supports compatibility across the

\ (@ Supports emerging technologies such as
mobility ecosystem and supply chain

automation, ADAS, V2X, electrification,
I\ and cybersecurity

IMPROVES SAFETY ACCELERATES INNOVATION

0—/. . ‘
(@ Advances functional safety, human COﬁ;ﬁCﬁgésE%gLE _ / (@ Reduces complexity and duplication
@ factors, cybersecurity, and testing TECHNOLOGY, AND MOBIL'ITY b 2 of effort

@ Helps improve consistency, @ Lowers development costs and
performance, and trust in new shortens time to market

technologi e
echnologies I () Provides a framework that helps

@ Supports safer deployment of scale new technologies faster

mobility solutions

SUPPORTS REGULATION

(¥) SAE standards are referenced in global + national regulation: worldwide

() Provides technical foundations that inform policy and compliance

(® Helps align industry practices with regulatory expectations

L@/%" SAE International helps mobility industry align, innovate and deploy solutions with confidence

Mobilitv: Advanced
i\ Al { -
IVIODIILY, AGVANCeEd
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Global Ground Vehicle Standards Structure

INTERNATIONAL Driving Innovation. Advancing Mobility. Improving Lives.tm
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Executive Standards
Committee

COMMERCIAL VEHICLE

Global Ground Vehicle Standards

i Specialized ; Systems
Motor Vel_1|cle Truck & _Bus Con-AG Council Ay et Materials Parts & Fuels & LI-.IbeS Management Aerospace
Council Council Processes Council Council Council Council
Steering Steering Steering Steering Steering Steering Steering Steering
Cmte Cmte Cmte Cmte Cmte Cmte Cmte Cmte
Cmte Cmte Cmte Cmte Cmte
TF TF TF TF TF
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Global Ground Vehicle Standards

INTERNATIONAL. Driving Innovation. Advancing Mobility. Improving Lives.tv
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i N 'd
o AUTOMATED MOBILITY G Gv S CO U N C l L S e SOFTWARE, Al & CYBFRSECURITY
= ADS/ADAS « Software Defined Vehicle (SDV)

C— * On-Road Automated Driving (ORAD)
Driving Automation Systems

Human Factors & DVI

« Safety of the Intended Functionality

+ Al & Machine Learning
ﬁ « Cybersecurity
« Functional Safety
« Software Architecture & Tools

N

CONNECTED MOBILITY

V2X Communication
Cooperative Driving Automation .-
Cooperative Perception

Digital Infrastructure

Data Exchange Standards

e VEHICLE SYSTEMS & ELECTRONICS

Diagnostics (OBD, DTC)
L Electrical / Electronic Architecture
D « EMC/EMI
TTT « Communication Networks
+ Connectors, Harness & Components

ENABLING SAFE, CONNECTED,
AUTOMATED, ELECTRIFIED AND
SUSTAINABLE MOBILITY

Lill

LLLL

& = T i 2

Fuel Cells & Hydrogen
Energy Storage & Traceability

Engine & Emissions
Fleet & Maintenance Standards

ELECTRIC & ENERGY - 6 COMMERCIAL VEHICLE STANDARDS
= EV Charging (J3400) ﬂ Truck & Bus Standards

« Wireless Charging (J2954) o Heavy Duty Systems (J1939)

« Battery Systems & Safety -9 & Z Braking, Steering & Drivetrain

Further use or distribution is not permitted without permission from SAE

Copyright © SAE International.
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VEHICLE SAFETY Q EMERGING TECHNOLOGIES

» Occupant Protection (," Q . & RESEARCH

* Active Safety Systems e pedia * Micromoebility & New Mobility

» Crashworthiness + Shared & Sustainable Mobility

« Driver Monitoring & Biometrics = * Green Technologies

« Safety Test & Instrumentation = * Research & Innovation Programs ¥

SUPPORTING STANDARDS DOMAINS

® @ D= Mo e &

QUALITY & PROCESS FUELS & LUBRICANTS MATERIALS, PROCESSES ' LIGHTING SYSTEMS CONSTRUCTION & SPECIALTY VEHICLES COOPERATIVE RESEARCH

IMPROVEMENT & PARTS ‘ OFF-ROAD & EQUIPMENT PROGRAMS ;:’\ :
DRBFM, QMS, Reliability, Fosls, Lubricants, Materials, Finishes, Extarior & interior Lighting, Off-Highway Machinery, Snowmobiles, Golf Carts, CRPs, Joint Research, [’
Test Methods Test Methods Manufacturing, Parts Visibility, Photometrics Agricultural Equipment Powersports, Trailers Industry Collaboration

SAE International develops a consensus-based standards that enable a safer, connected, automated, and

sustainable mobility across the global transportation ecosystem 13
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KEY TECH FOCUS:
AUTOMATED & CONNECTED MOBILITY

COMMERCIAL
(Bus-Truck/Con-Ag/ Specialty)

EV/PROPULSION
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MVC: Enabling Safer, Connected, Automated

Mobility
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| G ADS/ADAS |

AUTOMATED
DRIVING (AD)

Advanced Driver
Assistance Systems

From Driver Assistance
to Fuil Automation

* Sensor Fusion

PERFORMANCE REQUIREMENTS
SAE J3016  Levels of Driving Automation
SAE J3063 ODD Taxonomy
SAE J3061  Functional Safety Guide
SAE J3011  Cybersecurity Guidebook
SAE J2940/1 V2X System Architecture
SAE J2955  V2X Security Credential

Lo

VEHICLE SYSTEM &

Management System (SCMS)

PASSENGER
VEHICLES

PERCEPTION &
SENSOR FUSION

* Object Detection

* Scene Understanding

* Situational Awareness
* ODD / Operational
Design Domain

e Tal

SAE J2735
SAE J2835
SAE J2861
SAE J2847

SAE J2944

& INTEROPERABILITY

V2X Messages

V2X Data Dictionary
V2X Use Cases

V2X Communication
Requirements

V2X Architecture

DECISION &
PLANNING
* Path Planning
* Behavior Prediction
* Risk Assessment

,\ V2X [ ORAD | @
OPERATIONAL RSEC
% COMMUNICATION e CYBERSECURITY
Vehicle-to-Everything Data for Safer, Smarter Secure by Design
Connectivity Mobility
* V2V - Vehicle to Vehicle * Road Data * Threat Detection
* V2| ~ Vehicle to Infrastncture * Weather Info * Risk Management
® V2P — Vehicle to Pedestrian * Signal Phase & Timing * Secure Communication
e V2N ~ Vehicle to Network * Real-Time Travel Info * Software Updates
SPaT ORAD
Signal Phase e gz Real-Time Travel
& Timing | Info

SAE J3045
SAE J2922
SAE J3162
SAE J3099
SAE J3080

SAE J3321
SAE J3184

ADS/AD Test Scenarios
V2X Test Specifications
HIL & VIL for ADS
Software Test Target
Scenario-Based Testing
Guidelines

Verification & Validation
of AV/ML Systems

Al Simulation Best
Practices (WIP)

VERIFICATION &
VALIDATION

* Scenario-Based Testing
* Simulation
* Digital Twins

|

©

SAE J3018
SAE J3003
SAE J2974

SAE 1739

SAE J3166

.)))

SAFETY
Functional Safety Policy
Safety Report Content

Automated Driving
Safety Guidelines

Safety Classification

Fad Operational Systems
Guidelines

o Y

SAE J3061
SAE J3091
SAE J3101

SAE J1I72

* Virtual Testing
* What-if AMlyms

o Conti

SIMULATION &
DIGITALTWINS

pr

Cybersecurity Audt
Guidelines

CYBERSECURITY

Cybersecurity Guidebook
Cybersecurity Engineering
Cybersacurity Management
System

FUNCTIONAL @  HUMAN FACTORS &
SAFETY @ DRIVER INTERFACE
Safety Across the Putting People First

Lifecycle

* Hazard Analysis * Usability

* Risk Assessment * Driver Monitoring

* Safety Requirements * Alerts & Warnings

« Safety Validation * Takeover Readiness

(\-5 DIGITAL
INFRASTRUCTURE

SAE STANDARDS - THE FOUNDATION FOR AUTOMATED, CONNECTED, AND SAFE MOBILITY

TEST & VERIFICATION
METHODS

(STANDARDS WORK)
SAE J3132 Al Use Cases in SAE J2390 System Req. for
Ground Vehicles Auromated Dering Systers
SAE J2298 Al Data for Ground Viehicle SAE J2869 Operational Design
Applications Domain (ODD) Process
SAE J3133 Al Taxonomy & Definitions SAE J3190 ORAD SW Dev Guidelines
(Wir)
. 5 SAE J3164 Machine Learning
SAE J3329 T«h\ulocpvml Engineering P
INFRASTRUCTURE &
SMART CITIES

Al & MACHINE LEARNING

Connected Data
\ Services

MAP & LOCATION

DATA

* HD Maps
* Localization
* Geospatial Data

Further use or distribution is not permitted without permission from SAE

Copyright © SAE International.
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Advancing Commercial, Bus, Con-Ag, and
o Specialty Vehicle Innovation

-

. COMMERCIAL

-R & FREIGHT
(0) (0) * Heavy-duty trucks

* Vocational vehicles
* Fleet systems

-
J1939
Vehicle Networks

= F//
g 74’{/}‘__\
' J

———

¥ 1. VEHICLE NETWORKS & DATA

* J1939 — Heavy-duty vehicle communications @
« J1587 / 1708 — Legacy communications
« Diagnostics & telematics interfaces

* Data dictionaries & network management

'6-‘8 FREIGHT

(o)

2.BUS &
TRANSIT

m « Transit buses f

* Vehicle electronics
* Public mobility

= 12135
= v

3. CONSTRUCTION /
AGRICULTURE

* Off-road machinery EMERGENCY
* Agricultural equipment * Emergency vehicles
* Worksite productivity « Service fleets

* Municipal & utility

©

Cybersecurity ]
J

Representative SA.E adards & Practices
—
"

2. ENVIRONMENTAL /
EMC / DURABILITY

+ EMC measurement procedures

Vibration / shock / thermal guidance
» Corrosion & ingress protection
* Durability test methods & guidelines

Qs

3. CONNECTED /
AUTOMATED / DIGITAL
o J2735 — V2X message set
* J3016 — Levels of driving automation
¢ Over-the-air updates
« Data management & cybersecurity interfaces

& AGRICULTURE

CONSTRUCTION

4. SPECIALTY /
ﬁé UTILITY /
(Ouae(O)

Mobilicy, Advanced f

5. CONNECTED,
SECURE & SAFE
SYSTEMS

* Connectivity & V2X
* Cybersecurity
* Functional safety

Functional
Safety

4. ELECTRIFICATION & CHARGING

* J3068 — EV charging systems
* J3105 — Commercial charging
J3217 — Megawatt charging system

* Battery systems & safety practices

EMERGENCY /
SPECIALTY

\'l
@
—

Further use or distribution is not permitted without permission from SAE

Copyright © SAE International.
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Global Government & Regulatory Engagement

International | UNECE | Regional/National | Regulatory Harmonization




v Wes to Certified Products

SAE Standards — From Global Standards

1. Input & Development 2. Standards Framework 3. Global Alignment
- A (- N e B 4 )

g
. . . §
SAE Committees ’ ) UN ECE Regulations Certified / 3
Country & Local —> £
- p—4 (1958 Agreement) Approved E
_— ; — egisiation, &
111l SAE Council - . . 2
pr— Regulation, Policy UN Global Technical Products g .
Q MVC . Regulations W s %5
t (1998 Agreement) g 3
&= Con-AG | : | 52
. -» @ UNECEWP29 | M W A i 28
\ 2
.,C_B Truck Bus N i T ' "?’ Americas —) §§

(m MPPC d - 7 ﬁ Asia >

0% __ Yo
ISO, IEC, IEEE, IMSA, FIA
6 Fuels & Lubes ..‘ “ Australia & Oceania —p
SVEC =
e @ @& K N A Europe Y

Government, Experts, and Other Standards Organizations

Mobilicy, Advanced"

L :.. Collaborative Foundation: Global & Regional Manufacturers, Developers, Researchers, Non-governmental Organizations, |

18



ﬁ Groupe de Rapporteurs (GR’s) of WP.29

INTERNATIONAL-
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UNECE WP.29

K ST O\

Working Party on Automated/Autonomous
and Connected Vehicles (GRVA)

Working Party on General Safety Provisions
(GRSG)

Working Party on Lighting and Light-
Signaling (GRE)

Working Party on Pollution and Energy
(GRPE)

» Working Party on Noise and Tyres (GRBP)
Passive Safety (GRSP)

Y/Uﬂited Nations . Ece. Fconomic Commission for Eur

. The Five Regional Councils:
N + ECA: Economic Commission for Africa
Economic and Social . FECLAC: Economi mmission for Latin Ameri nd th ' n

\i}//\\‘:’ Council (ECOS0C) « ESCAP: Economic an ial Commission for Asia and the Pacifi
ESCWA : Economic an ial mmission for W rn Asi

Further use or distribution is not permitted without permission from SAE
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SAE Global Ground Vehicles Standards
INTERNATIONAL- Committee EXPerts:

« UN Inland Transport Committee:
» WP.29: World Forum for Harmonization of Vehicle Regulations
» WP.1: Global Forum for Road Traffic Safety

» + Others

 International Telecommunications Union
« World Trade Organization

Mobilicy, Advanced"

Further use or distribution is not permitted without permission from SAE
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INTERNATIONAL.:

North America
Pittsburgh
Detroit
New York City
Washington, DC
Silicon Valley

Europe
Amsterdam
London

Asia
Shanghai
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e Global Ground Vehicle Standards
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