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Automated Driving System Data Logger

RATIONALE

This document is being revised in order to harmonize, where applicable, with information from the Automated Vehicle Safety
Consortium (AVSC) Best Practice for Data Collection for Automated Driving System - Dedicated Vehicles (ADS-DVs) to
Support Event Analysis.

TABLE OF CONTENTS
1 T O OSSR 3
1.1 PUMDOSE .ttt ettt e ettt e e a ettt e o R bttt e e a bt e e e a bttt e e n b b e e e e nbbe e e e nbe e e e annreeeeannees 3
2. REFERENGES....... .ottt ettt ettt e sttt e ettt e eaee e et e e e ameeeaseeaameeeemteeeanseeenneeeseeeanseeeanneeanneeans 3
2.1 YN o] o] Toz=1 o] (=T I To Yo 4T o | SR 3
211 T U] o[ o= 1 4[] 1SR 3
3. GENERAL TERMS AND DEFINITIONS ... oottt ettt ettt be et sbe e sneeesaneeens 4
4. EVENT DEFINITIONS ...ttt et b e sttt sa e e st e et et e aar e e e anneesaneeea 4
4.1 Front/Side/Rear IMPaCt EVENL...........c..uviiiiiiee et e e e e e e e e e e s e e e e e e e snnrnneees 4
4.1.1 Beginning of IMpact EVENt (TIME ZEIO) ........coieiieeieee ettt e e e e e e e s e e e e e e e ennrnreees 5
41.2 ENd Of IMPACE EVENL.......ooi et e e st e e s nb e e e e nbbe e e e annee e e e ennes 5
41.3 Duration of IMPact EVENL..........oo e e 6
4. Pedestrian IMpPact EVENT...... ... s s 6
421 Beginning of Pedestrian Impact Event: TIMeE ZEro ..........ooo i 6
4.2.2 End of Pedestrian Impact EVENT ... ... ...t e e e e e 6
423 Duration of Pedestrian Impact EVeNt ... ... e 6
4.3 o] [T g =T o | PSP 7
4.3.1 Beginning Of ROIOVEN EVENL ...ttt e e e e et e e s nae e e e ennae e e e ennees 7
43.2 =g ol ol 2o | (o)=Y =Y o SRR 7
4.3.3 Duration of ROIOVEr EVENL........couiiiii ettt nanee e 7
5. ADS DATA LOGGER SPECIFIC DEFINITIONS ...ttt 8
5.1 Yl le) =1 (=To [ Lo gF= Lo = RO 8
5.2 Automated Driving SYSIEM (ADS)........uiiiiiiiiiieie et e e aaneee s 8
5.3 (DDT) Fall-Back REAAY USEI ...........cieiiuiiieiiecte ettt ettt re et et sne e ens 8
54 T 1=V TS PSP OU PRSPPI 8
5.5 Operational Design Domain (ODD) .........eiiiiiiiiiiie et anee e e enes 9
5.6 Relevant Field Of VIBW ...... ... ettt e e e e e e e e e e e e e e e e e nenaeeeaaae e e e nnnnneeas 9
5.7 T2 111=Y ) A o =Y o SR 9

SAE Executive Standards Committee Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2021 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE. ™

| =4
TO PLACE A DOCUMENT ORDER: Tel: 877-606-7323 (inside USA and Canada) : f ) Woia ral
Tel:  +1724-776-4970 (outside USA) For more information cn 1 stabdard VISI‘2§E ing Hub
Fax: 724-776-0790 https://www.sae.orq/standards/conter?tﬂ‘é:|5? ﬂﬁ
Email: CustomerService@sae.org
SAE WEB ADDRESS: http://www.sae.org

Full document details: SAE J3197_202107


https://www.sae.org/standards/content/PRODCODE/
http://www.avadocuments.com/doc/sae-j3197-202107
http://www.avadocuments.com/doc/sae-j3197-202107

SAE INTERNATIONAL J3197™ JUL2021 Page 2 of 19
6. ADS DATA LOGGER - RECORD RECOMMENDATIONS ...ttt 9
6.1 Data Capture Recommendations - TrGQEIS ......couuiii i s 9
6.2 Data Capture Recommendations - RECOIAS ..........oiiiiiiii e 10
6.3 ADS Data Logger Data Time AlIGNMENt ........cooiiiiiiii e 10
6.4 Data Element AVailability ..........ooouieiiiie e 10
6.5 Data Record ManagemENt ...t 10
6.6 Data Element Values (EXCEPLIONS) ...cciuviiie ittt esee e e et e e e e ente e e e e nte e e e e nntee e e ennreeeeennees 11
6.6.1 Data/Signal NOt AVAIIaDIE .........coc.uiiiie et e e et e e e et e e e e nre e e e nees 11
6.6.2 1121 o [ 7= - TP 11
6.6.3 Data EIEMENT ACCUIACY......eiiiuiiiiiie ettt ee et e bt e bt e e bt e san e e et e e e nnr e e eneeenanees 11
7. RECOMMENDED MINIMUM ADS DATA LOGGER DATA ELEMENTS ......coooiiiieeeeee e 11
7.1 Minimum Data EIEMENt Set ..........oooiiiiii s 11
8. DATA ELEMENT DEFINITIONS ... ...ttt ettt e e et e e e e e e e eare e e s enre e e e nnnes 12
8.1 ADS Action - Vehicle Motion CONEIOl ........coeeeiiiiiiie e e e e e e e e e s ennnaeeeeaaeeas 12
8.1.1 ADS Requested Braking (OPtIONEAI) ........coouuiiiiiiiiiie e 13
8.1.2 ADS REQUESTEA GEAT ......eeeiiieei ittt oot e e e e e e et e ee e e e e e e neneeeeeeeeeaaannseeeeeaeeeaaannnnneaaaaans 13
8.1.3 ADS Requested Hazard FIAShErS...... ... it e et e e e e e e eeneeeeeaeeeas 13
8.1.4 ADS Requested EXerior LIGhiNg ..........cooiiiiioiiie et et e e e e e e e 13
8.1.5 ADS Requested Lateral Vehicle Motion Control...............oooiiiiiiiiiiiiiii e 14
8.1.6 ADS Requested Longitudinal Vehicle Motion CONtrol .............coouiiiiiiiiie e 14
8.1.7 ADS Requested TUM SIGNaAIS .........oeuiiiiiiiiiieee et e e e e e e e e e e e st r e e e e e s aeaasnreaeeaaeeas 14
8.2 AADS IMOGE ...t ettt h et a et bt et bR E e e b et e be e ar e e e anaeenareeaa 15
8.3 ADS Reference VEhICIE SPEEU ... e e s e nre e 15
8.4 P el le) =1 (=To I [ aF= Lo = PP RR 15
8.5 D= o=l = Tero T o I I o o =T 1Y/ o T S USSR 16
8.6 Environmental INPUL ...ttt e e e et e e e e e e e e e e e e e e e e e e e annn e ee e e e e e e e nnnneeas 16
8.6.1 Emergency Vehicle Warning Flag..........oooo it 16
8.6.2 Location Data - LatitUde .........oooiiiei ettt e e e e e e e e e e e e e e e e e e nnnneeas 16
8.6. Location Data LONGIIUAE ........cooiiie ettt e e e et e e e e e e e s e e e e e e e anneneeeas 16
8.6.4 V2= a1 Ted SN == Vo [T o o RPN 17
8.7 Passenger-Initiated Emergency Stop (PES) (If EQUIPPEA) .....ccoiiiiieiiiiie e 17
8.8 [N Tote] (o @01 aaT o] 11 =TI i F=To R SSRPP PR 17
8.9 ReEQUEST L0 INTEIVENE ... .. et e e e e e e e e e e e s et e e e e e e e e e aeanasbeeeaeeeeesnnnnneees 17
8.10 Time Stamp of Initial Data RECON ..........cceuiiieiiie e a e e e e eeaaa e 17
8.10.1 (D= 1 e= I =Y eto o I 1= T o o 1 SRR 18
8.10.2 Data Record TimMe = MINUEE ......coooiiiiieeiei ettt e e st e e e e e e e et e e e e e e e e s nnseeeeeaeeeeannnneeees 18
8.10.3 Data Record TimMeE = SECONM .......cooiiiiiieiiie ettt e e e e s et e e e e e e e sa s teeeeaeeeesannssaeeeeaaeeesannsnneees 18
8.1 Vehicle Indicated STatUS......ooo e e e e et e e e e ee e e e 18
8.11.1 Hazard FIasher STatus ... ... et e e e e e e e e e e e e e e e e e e e e nnneeeas 18
8.11.2 Exterior LIghting STatus ... ... et e e e e e e e e e e e e e e nnnne s 19
8.11.3 Steering POSItION ACIUAL ...t et e e ettt e e e este e e e e sateeeeesateeeeeantaeeesantaeeeeanseeeeans 19
8.11.4 I LTS T g F= L] = (U RS 19
9. T I SRR 19
9.1 REVISION INICATON. ...ttt ettt e e bt st e st e e nnr e e e beeenaneas 19
Figure 1 Common referencing data points of an impact @Vent.............ueiiiii i 4
Figure 2 Annotated image with boxes being used to denote salient objects ...........ccccci i, 8
Table 1 Threshold for beginning of each impact event (continuously running algorithm) ...........cccccoiiiiniinens 5
Documents

Full document details: SAE J3197_202107

Document Sharing Hub


http://www.avadocuments.com/doc/sae-j3197-202107
http://www.avadocuments.com/doc/sae-j3197-202107

SAE INTERNATIONAL J3197™ JUL2021 Page 3 of 19

1. SCOPE

This SAE Recommended Practice provides common data output formats and definitions for a variety of data elements that
may be useful for analyzing the performance of automated driving system (ADS) during an event that meets the trigger
threshold criteria specified in this document. The document is intended to govern data element definitions, to provide a
minimum data element set, and to specify a common ADS data logger record format as applicable for motor vehicle
applications.

Automated driving systems (ADSs) perform the complete dynamic driving task (DDT) while engaged. In the absence of a
human “driver,” the ADS itself could be the only witness of a collision event. As such, a definition of the ADS data recording
is necessary in order to standardize information available to the accident reconstructionist. For this purpose, the data
elements defined herein supplement the SAE J1698-1 defined EDR in order to facilitate the determination of the background
and events leading up to a collision in an ADS-operated vehicle.

The data elements defined in this document are unique to Level 3, 4, or 5 ADS features, as defined by SAE J3016, and
provide additional background of the events leading up to a crash or crash-like event. The data from sensors such as
camera(s), LIDAR(s) etc. will provide information in the absence of a human driver. The data included in the ADS data
logger is expected to be used in conjunction with the SAE J1698 event data recorder (EDR) record and traditional accident
reconstruction analysis. The EDR and ADS data logger will capture information leading up to the triggered event, at a
minimum. There are no facts to support that recording data for greater than 5 seconds pre-event would change the outcome
of any crash analysis. Thus, the recommended recording duration for a data logger is 5 seconds pre-event, same as an
EDR. Due to the potential for sensor and/or communication failure during a crash event, the recommendation is that data
should be collected post-crash for impact and rollover sensors for up to 250 ms.

ADS technology is still being developed and is not yet commercially deployed. Therefore, this SAE Recommended Practice
is intended as a guide toward standard practice and is subject to change to keep pace with experience and technical
advances.

1.1 Purpose

ADS data loggers record the specified data elements for the purpose of understanding the salient operating environment of
an ADS-operated vehicle (as captured by the ADS), and the subsequent vehicle motion control actions taken by the ADS,
leading up to an event that meets the trigger threshold criteria specified in this document. Creating standard definitions for
the data elements in the ADS data logger record report supports this purpose.

2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issues of SAE publications apply.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096, Tel: 877-606-7323 (inside USA and
Canada) or +1 724-776-4970 (outside USA), website www.sae.org.

SAE J211-1 Instrumentation for Impact Test - Part 1 - Electronic Instrumentation
SAE J670 Vehicle Dynamics Terminology

SAE J1050 Describing and Measuring the Driver’s Field of View

SAE J1698 Event Data Recorder

SAE J1698-1 Event Data Recorder - Output Data Definition
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SAE J2331 Operator’s Field of View - Engineering Evaluation

SAE J3016 Taxonomy and Definitions for Terms Related to Driving Automation Systems for On-Road Motor Vehicles
3. GENERAL TERMS AND DEFINITIONS

Refer to SAE J1698 for definitions.

4. EVENT DEFINITIONS

4.1  Front/Side/Rear Impact Event

A front/side/rear impact event is a crash or other physical occurrence that causes a front/side/rear impact trigger threshold

to be met or exceeded, or any non-reversible deployable restraint to be deployed, whichever occurs first. For purposes of
recording event data, only one front/side/rear impact event may be in progress at any given time.
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Figure 1 - Common referencing data points of an impact event
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Therefore, depending on the circumstances, a front/side/rear impact event can result in either a deployment or
non-deployment of an occupant protection system. In the case of events which include vehicle rotation (relative to any axis),
there is the possibility that the vehicle is not parallel to the ground throughout an impact event.

Due to the complex nature of automobile crashes, crash prevention and mitigation countermeasures for impact events vary
significantly among vehicle types, manufacturers, and event circumstances. Therefore, the beginning/end/duration of impact
events must be evaluated with caution since each vehicle represented in an impact event may use a different temporal
reference point for that event.

4.1.1 Beginning of Impact Event (Time Zero)
The beginning of an impact event (time zero) is defined by:

1a. For systems with “wake-up” occupant protection control algorithms, the time at which the occupant protection control
algorithm is activated.

Or

1b. For continuously running occupant protection control algorithms, the time when the cumulative delta-V of over 0.8 km/h
(0.5 mph) is reached within a 20 ms time period in the longitudinal direction for a frontal/rear event or within a 5 ms time
period in the lateral direction for a side impact event.

Or

2. A deployment of a non-reversible deployable protection device occurs. This does not include the deployment of
subsequent stages of a multi-stage deployable protection device.

The beginning of an impact event (defined herein) shall not be interpreted as the moment when the subject vehicle makes
a first physical contact with another object. The beginning of an event also does not mark the condition that determines
whether to record the event data associated with the event for subsequent retrieval. The purpose of defining the beginning
of an event is to enable the alignment of data elements from multiple recording devices on a vehicle.

Table 1 - Threshold for beginning of each impact event
(continuously running algorithm)

Frontal Impact Side Impact Rear Impact
Direction of acceleration data Longitudinal Lateral Longitudinal
Cumulative delta-V within a time period  =+0.8 km/h within 20 ms >+0.8 km/h or <-0.8 km/h within 20 ms

<-0.8 km/h within 5 ms

NOTE: The disposal of an additional stage of an airbag does not constitute the beginning of an impact event and thus does
not trigger another EDR record.

4.1.2 End of Impact Event

The end of an impact event (TEND) is dependent upon the type of occupant protection control algorithm.

1. For“wake-up” occupant protection control algorithms, TEND occurs at the moment when the occupant protection control
algorithm resets itself. If this condition has not been met by the end of the recording period, TEND may be defined as
the last recorded data point.

Or
2. For continuously running occupant protection control algorithms, TEND occurs when the longitudinal and lateral (if

recorded) cumulative delta-V, within a 20 ms time period, becomes 0.8 km/h (0.5 mph) or less. If this condition has not
been met by the end of the recording period, TEND may be defined as the last recorded data point.
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4.1.3 Duration of Impact Event

The duration of an impact event is the time interval between the beginning of an impact event (time zero) and the end of
the impact event (TEND). Duration of an impact event is not a pre-determined time interval and can vary significantly for
each event. The duration of an impact event may exceed the time recording capability of the ADS data logger.

4.2 Pedestrian Impact Event

A pedestrian impact event is a physical occurrence that causes a pedestrian impact trigger threshold to be met or exceeded
or any non-reversible deployable pedestrian protection device to be deployed, whichever occurs first. For the purposes of
recording event data, only one pedestrian impact event may be in progress at any given time.

4.2.1 Beginning of Pedestrian Impact Event: Time Zero
The beginning of a pedestrian impact event (time zero) is defined by:

1a. For systems with “wake-up” pedestrian protection control algorithms, the time at which the pedestrian protection control
algorithm is activated.

Or

1b. For continuously running pedestrian protection control algorithms, the time when the pedestrian protection control
algorithm determines that the specific time zero criteria, as defined for the sensing technology and application, has been
met. Pedestrian protection may employ a variety of sensing technologies which require definition of time zero criteria
appropriate for their capabilities and particular application.

Or

2. Any non-reversible deployable pedestrian protection device deployment occurs. This does not include the deployment
of subsequent stages of a multi-stage deployable protection device.

NOTE: The beginning of an event shall not be interpreted as the moment when the subject vehicle makes a first physical
contact with another object. The beginning of an event also does not mark the condition that determines whether
to record the event data associated with the event for subsequent retrieval. The purpose of defining the beginning
of an event is to enable the alignment of data elements from multiple recording devices on a vehicle.

4.2.2 End of Pedestrian Impact Event

The end of a pedestrian impact event (TEND) is dependent upon the type of control algorithm.

1. For “wake-up” pedestrian protection control algorithms, TEND occurs at the moment when the pedestrian protection
control algorithm resets itself. If this condition has not been met by the end of the recording period, TEND may be
defined as the last recorded data point.

Or

2. For continuously running pedestrian protection control algorithms, TEND occurs when the event is determined to have
ended as defined by the specific OEM and pedestrian protection control system supplier. If this condition has not been
met by the end of the recording period, TEND may be defined as the last recorded data point.

4.2.3 Duration of Pedestrian Impact Event

The duration of a pedestrian impact event is the time interval between the beginning of a pedestrian impact event (time

zero) and the end of a pedestrian impact event (TEND). The duration of a pedestrian impact event is not a pre-determined

time interval and can vary significantly for each event. The duration of a pedestrian impact event may exceed the time
recording capability of the ADS data logger.
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