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ABSTRACT

Since automated driving system (ADS) has great potential to innovate various fields of automobile and
mobility industries, major countries are establishing safety standards for autonomous vehicles to support
technology development. However, in order to prevent technology development from being hampered by the
safety standards for technologies still under development, safety guidelines are applied until the technologies
are mature. For example, the safety ‘guideline’ for level 4 ADS was published in December 2020 by the
Ministry of Land, Infrastructure and Transport of Korea, while the safety ‘standards’ for level 3 ADS was
promulgated in December 2019. In this study, the domestic safety guideline for level 4 ADS is analyzed with
the guidelines of major advanced countries in terms of safety elements. As it takes a lot of time before the
safety standards of level 4 ADS is introduced, it is expected that the safety guideline will be updated several
times. As necessary considerations when updating the safety guideline, industry acceptance, harmonization
between safety elements, validation methods of system performance, and the user options are discussed.
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(US) AV 1.0:
Accelerating the

Next Revolution in

Road Safety

Y2017

(US) AV 2.0: A
Vision for Safety

(Australia)
Guidelines for Trials
of Automated
Vehicles in Australia

Y2018

(US) AV 3.0:
Preparing for the
Future of
Transportation

(Japan) Guideline
regarding Safety
Technology for
Automated Vehicles

—1| Y2019

(EU) Guidelines on
the Exemption
Procedure for the
EU Approval of
Automated Vehicles

(Canada) Canada’s
Safety Framework
for Automated and
Connected Vehicles

—| Y2020

(US) AV 4.0:
Ensuring American
Leadership in
Automated Vehicle
Technologies

(Rep. _of Korea)
Safety Guideline of

Level 4 Automated
Driving Vehicles

Fig. 1 Timeline of safety guidelines of automated driving vehicles by nation and region

Table 1 Safety elements of guidelines of US, EU, and Republic of Korea

Us

Rep. of Korea (2020)

AV 1.0 (2016)

AV 2.0 (2017)

EU (2019)

Target level

SAE level 4-5

SAE level 25

SAE level 3—5

SAE level 3—4

Function safety

System safety

System safety

Operation design domain
(ODD)

Operation design domain

Operation design domain

Driving situation
response

Object and event
detection and response
(OEDR)

Object and event
detection and response

System performance

Emergency response

Fallback (minimal risk
condition, MRC)

Fallback
(minimal risk condition)

Transition of the
driving tasks

Minimum risk manoeuvre

Validation methods

Validation methods

Safety assessment
and tests

Human machine interface

Human machine interface

Human machine interface

Driver/operator/

(HMI) passenger interaction
Cybersecurity ) ) . . .
— Vehicle cybersecurity Vehicle cybersecurity Cybersecurity
Communication safety
safety Crashworthi d Crashworthiness Crashworthiness
elements rashworthiness an
Post—crash system Post—crash behavi Post—crash ADS
behavior ost—crash behavior behavior

Data recorders

Data recording and

Data recording

Installation of event

sharing data recorders
Consumer education Consumer education Consumer education Information provision to
and training and training and training AV users
Federal, State, Federal, State,
and local Laws and local Laws
Registration and
certification
Privacy
Ethical consideration Ethical consideration
Autonomous connected
driving system
OTA software update
No. of safety 13 15 12 3

elements
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Table 2 Comparison of safety guidelines between US and EU
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Education & Ethics ‘

6. OTA software
update

13. Ethical

consideration safety

12. Consumer education

& training domain

FR AL AA ok Tpol=

System safety

4. Communication )

2. Operation design )

eole] ojg 1%

5. Autonomous connected
driving system

3. Cybersecurity

1. Function safety

.| Safety Guideline

7. Driving situation
response

9. Emergency response

11. Data recorders

Driving safety

of Level 4 ADS

8. HMI

10. Crashworthiness &
post-crash system behavior

Fig. 2 Principles and elements of level 4 safety guideline of Republic of Korea
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1. Function safety

12. Consumer education
& training,

11. Data recorders

10. Crashworthiness &
post-crash system behavior

5. Autonomous connected
driving system

6. OTA software update

7. Driving situation response

Fig. 3. Relationship between safety components of level 4 safety guideline of Republic of Korea (A connecting line with
a double arrow indicates that the two connected safety elements are strongly related in the context of the

guideline.)
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