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ISO 22840 ERBA : Extended Range Backing Assist
ISO 17386 MALSO : Maneuvering Aid for Low Speed Operation
ISO 22839 FVCWS : Forward Vehicle Collision Warning System
ISO 17361 LDWS : Lane Departure Warning Systems
ISO 15623 FVCMS : Forward Vehicle Collision Mitigation System
ISO 11067 CSWS : Curve Speed Warning Systems
ISO 15622 ACC : Adaptive Cruise Control
ISO 11270 LKAS : Lane Keeping Assist Systems
ISO 16787 APS : Assisted Parking Systems
ISO 26684 CIWS : Cooperative Intersection Warning System
ISO 22078 BDCMS : Bicyclist Detection and Collision Mitigation Systems
ISO 19237 PCMS : Pedestrian Collision Mitigation System
ISO 19638 RBDPS : Road Boundary Departure Prevention Systems 
ISO 20035 CACC : Cooperative ACC
ISO 20901 EEBL :  Emergency Electric Brake Light 
ISO 22084 TINS : Traffic Incident Notification System 
CALC : Collision Avoidance In-lane Lateral Control
DNPW : Do Not Pass Warning
C-FCW : Cooperative FVCWS
TSPEV : Traffic Signal Preemption for Emergency Vehicles
C-LCW : Cooperative Lane Change Warning

ERBA
MALSO

FVCMS
(AEBS)
CSWS

BDCMS
PCMS
RBDPSACC

LKAS

 CACC
 EEBL
 TINS

 DNPW
 C-FCW
 TSPEV
 C-LCW

HCA

Standardization Level

Stand Alone
(Already Published)

Cooperative & Stand Alone
(Under Development)

Cooperative
(Not Proposed Yet)

FVCWS
LDWS

Reference : KATECH

PADS (=HAS+TJA)

PALS PAPS

LSAV AVPS

ROVAS
SAE J3016

ISO 21202 PALS : Partially Automated Lane Change Systems
ISO 20900 PAPS : Partially Automated Parking Systems
ISO 21717 PADS : Partially Automated In-Lane Driving Systems
ISO 22737 LSAD : Low Speed Automated Driving Systems
ISO 23374 AVPS : Automated Valet Parking Systems
HCA : Highway Chauffeur Systems
AVFB : Automated Vehicle Fallback Systems
TJA : Traffic Jam Assist
HAS : Highway Assist Systems Blue: Under Development

Automated
Driving
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Truck Platooning

 APS
 CIWS

Technology
Level

ADAS System Standards
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ISO 19237 PCMS 
(전방 보행자 충돌경감)

ADAS

자율주행 시스템

ISO 22178 LSF(저속 ACC) ISO 17361 LDWS 
(차선이탈경고)

ISO 11270 LKAS 
(차선유지보조, 제어)

ISO 17387 LCDAS 
(차선변경 지원)

ISO 22179 FSRA (전 속도 ACC)

ISO 22839 FVCWS 
(전방충돌 경고)

ISO 15623 FVCMS
(전방충돌 경감, 제어)

ISO 22078 BDCMS 
(전방 자전거 충돌 경감)

ISO 19638 RBDPS
(도로이탈보조, 제어)

ISO 20035 CACC 
(V2X 통신기반 ACC)

ISO 16787 APS (Assisted 
Parking Systems)

ISO 15622 ACC
(고속 ACC)

ISO 23375 CELM 
(조향회피)

ISO 15622 ACC
(진짜 ACC )
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Automated Vehicle System Standards
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ISO 11270 LKAS 
(차선유지보조)

ISO 17387 LCDAS 
(차선변경지원)

ISO 15623 FVCMS 
(전방충돌경감)

ISO 15622 ACC 
(차간간격자동제어)

ISO 21717 PADS (단일차로 자율주행)
ISO 20900 PAPS (자율주차)

ISO 21202 PALS (자동차선변경)

ISO 23792-1/2 MCS 
(Motorway Chauffeur 

Systems )

ISO XXX 
Truck Platooning

ISO 16787 APS 
(주차보조, 제어)

ISO 22737 LSAD (Low 
Speed Automated Driving)

ISO 23374-1/2 AVPS 
(자율 발렛파킹)

ADAS 시스템 (Lv.1)

자율주행 시스템

Lv.2

Lv.3

Lv.3,4 Lv.3,4
Lv.3,4

Lv.2

Lv.2

ISO 23793-1/2 MRM 
(Minimal Risk 
Maneuver )

Lv.3,4

한국
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MCS
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MCS
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MCS
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MCS
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AVPS

일본의 자동 발렛파킹 개념

15

• 자동발렛파킹(AVPS): 주차장 인프라 중심 시스템과 차량탑재 시스템 중심 시스
템으로 분류, 한국도 적극 참여 중임

• 독일과 일본은 결국 1개의 표준으로 추진하는 방안으로 진행 중임

CALC (Collision Avoidance In-lane Lateral Control systems)
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ICW; Intersection Collision Warning Sys.
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IMA (Intersection Movement Assist)

IMA Applications

VVICW; Intersection Collision Warning Sys.

18



2019-08-23

10

VVICW; Intersection Collision Warning Sys.

19

20

NAVYA Easymile UltraPods

Operating Center

AV System Standards – LSAD (Low Speed Automated Driving Systems)
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AV System Standards – LSAD (Low Speed Automated Driving Systems)

Fall Back과 MRM의개념

22

레벨3

MRM(Minimal Risk Maneuver)
- MRC(Minimal Risk Condition; 보다 안전한 상태)로 가는 거동
- 반드시 Stop으로 종료

레벨2

일부 완전

레벨4

레벨5

운전자 시스템

일부 전체

SAE J3016 표준 자율주행 레벨 정의(발췌)

* OEDR(Object and Event Detection and Response)

: 물체 및 이벤트를 감지하고 대응하는 것
* ODD(Operational Design Domain)

: 제품의 설계상 작동 영역 안전상태로 이전 본 과제 포함

운전자 운전 요청 일부 포함

주변에 알림 일부 포함

속도 제어 일부 포함

종횡방향 제어 포함 않음

타인이 제어 포함 않음

* 안전상태(Minimal Risk Condition) : 이상상태 보다 안전한 상태

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjCqbfLjJPhAhWEgbwKHdfTAoAQjRx6BAgBEAU&url=https://thenounproject.com/term/tired-car-driver/880456/&psig=AOvVaw1a6qq9sSbKZoqExUJgaKCB&ust=1553253023398887
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwio6fCFjpPhAhUX6LwKHVOeANwQjRx6BAgBEAU&url=http://sneakysalamander.tumblr.com/about&psig=AOvVaw0vwBXK9ABbSIxadQjMxegu&ust=1553253421536327
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjxr5ydjpPhAhUE2LwKHVAlAUQQjRx6BAgBEAU&url=https://thenounproject.com/term/car-repair/12674/&psig=AOvVaw2EfPP0QOrtgN6R6KihPmd8&ust=1553253463091170
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjZqe21kZPhAhXFv7wKHRz2COYQjRx6BAgBEAU&url=http://clipart-library.com/curved-arrow-image.html&psig=AOvVaw2lffFFHB3TWBgzayPzIKuf&ust=1553254325194457
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Case that require fallback during automated driving

23

Actors Fallback Cases Condition

Driver Driver not ready to take 
over

Active driver monitoring

Driver task failure

Vehicle Actuation Failure Other Failures Steering & Speed Control Available

Steering Failure Speed Control Available

Acceleration Means Failure Steering & Brake Control Available

Deceleration Means Failure Steering & Acc. Control Available

All Actuators Failure

ADS Failure Lane Detection Failure

Front Object Detection Failure

Rear Object Detection Failure

Side Object Detection Failure

ADS ECU Failure ADS all failure, …

Connection Failure for Connected ADS 

ODD Out of ODD Road Shape Curve, Narrow, roundabout..

Road Type Intersections, Speed Limit..

Weather Rain, Fog, Snow..

Road Surface Condition Pot hole, bump, Icy, Water..

Not considered use case Traffic density, high speed approaching 
vehicle during right turn, ..

Fall Back – Failure Case

Minimum Risk Conditions or Lower Risk Conditions at fallback

24

Actors MRC or LRC Condition

Driver Prompt driver Visual prompt

Audible prompt

Haptic prompt

Speed reduction warning

Vehicle Informing to 
others

Switching hazard lights on Or it can be mentioned in the 
Part 1 Transmitting emergency message to traffic control center

Longitudinal Speed reduction Part 2

Cancel driving power

Vehicle Standstill 

Longitudinal-
Lateral 

In-lane standstill Part 3

Keeping lane

Lateral maneuvour to outside of road

Move to the slower lane

Emergency shoulder standstill  

Keeping latest steering angle

Control 
Authority 
Transition

Turn off/on ADS

Control transition to other passenger

Remote Control

Fall Back – MRM 종류
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ISO 23793-1 Intelligent Transport Systems – Minimal Risk Maneuver for Automated Driving –

Part 1 Framework

ISO 23793-2 Intelligent Transport Systems – Minimal Risk Maneuver for Automated Driving –

Part 2 In-lane stop

ISO 23793-3 Intelligent Transport Systems – Minimal Risk Maneuver for Automated Driving –

Part 3 Shoulder stop

ISO 23793-1 Intelligent Transport Systems – Minimal Risk Maneuver for Automated Driving –

Part 1 Framework

ISO 23793-2 Intelligent Transport Systems – Minimal Risk Maneuver for Automated Driving –

Part 2 In-lane stop and Shoulder stop

 Idea 1 : Three Parts

 Idea 2 : Two Parts

ISO 23793-1 Intelligent Transport Systems – Minimal Risk Maneuver for Automated Driving –

Part 1 Framework and long.

ISO 23793-2 Intelligent Transport Systems – Minimal Risk Maneuver for Automated Driving –

Part 2 with intended lane change

 Idea 3 : Two Parts

Fall Back – MRM 표준구성방안

출처: MRM 표준 Part 1 리더 김윤수 책임(현대차)

Fall Back – MRM의 Type 분류

26
그림출처: MRM 표준 Part 1 리더 김윤수 책임(현대차)

종방향 속도 감속 차선내 정지 차선변경 후 정치
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Fall Back – scope

27
그림출처: MRM 표준 공동작업자 송문형 연구원(자부연, 서울대)
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Fall Back – MRM Part 2 ; Emergency Shoulder Stop

Scope 

This document contains the basic control strategy, minimum functionality requirements, basic 

driver interface elements, minimum requirements for diagnostics and reaction to failure, and 

performance test procedures for Emergency Shoulder Stop Systems (ESSS).

The ESSS is the second part of ISO 23793 Intelligent Transport Systems – Emergency Fallback 

Systems for Automated Driving standard.

ESSS automatically maneuvers the vehicle to the road shoulder and stop in order to reduce the 

risk of continuing the automated driving on the road for the vehicle with the emergency event 

described in ISO 23793 Part 1. The responsibility for safe operation of the vehicle always 

remains with the driver.

The scope of this document does not include definition or identification of the emergency event 

requiring the emergency fallback systems for automated driving which is described in ISO 23793 

Part 1.

The document shall apply to light duty vehicles and heavy vehicles with four or more wheels. 

These systems are not intended for off-road use.

29
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Basic functions

29

The purpose of the ESSS is to provide better safety to the passengers of the vehicle 

equipped with automated driving system when unexpected emergency fallback occurs. The 

cause of emergency fallback is listed in section X.X of ISO 23793 Part 1.

Note detection of the cause of emergency fallback and decision making whether the 

emergency shoulder stop is necessary to be initiated are not within the scope of this 

document. These two process are depending upon manufacturer.

When the ESSS is initiated, the ESSS automatically maneuvers the vehicle to the road 

shoulder and stop the vehicle. It is optional for the vehicle to inform the emergency 

situation to other vehicles or related facility through wireless communication.

ESSS has following functions. 

• ESSS makes a decision whether there is a road shoulder where the vehicle can 

stop

• ESSS makes a decision whether the longitudinal distance from the current position 

to the stop location is long enough to complete the ESSS maneuver 

• ESSS safely controls the vehicle to reach to the road shoulder. This process can 

includes lane change and/or acrossing the road boundary 

• ESSS stops the vehicle

Fall Back – MRM Part 2 ; Emergency Shoulder Stop

Development in KATECH : KATECH AV Platform

3D Lidar

DGPS

Radar 79Ghz
3D-Lidar

Front/Rear
Camera

AVM Camera

3D-Roof Lidar

Front/Rear
CAMERA
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