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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The existing standard on emergency call services (EN 16072) excludes the accident detecting process
and focuses on the automotive manufacturer’s perspective. In order for emergency call services to be
widespread in the automotive industry, a unified system requirement and methodology for accident
data gathering and data processing are necessary.

In terms of an accident detection system, the existing emergency call services assess an accident by
checking solely impact data. However, impact occurrence from a non-accident incident, such as crossing
a speed hump and/or pothole, can be determined as an accident, which can generate a false report. This
false report can cause waste of labour, time and expense for eCall service centres (e.g. R4AP [Public
Safety Answering Point]). Therefore, it is necessary to define an accident detection process|to identify
an gccident while filtering a false report.

© IS0 2020 - All rights reserved v
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Intelligent transport systems — Information for
emergency service support via personal ITS station —

Part 1:
General requirements and technical definition
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Scope

5 document defines the use cases and general requirements for supporting .emergen
P-ITS-S. Any automotive-related service providers can refer to this document for devel
ice systems into eCall non-supportive vehicles.

P-ITS-S acts as a monitoring and data transmitting device which gathers a vehicle’s spg
airbag deployment signal to assess the accident occurrence and typéeof accident. Once gaf
been determined as an accident, accident related information is sent to an emergency ser

i notable events, such as an airbag-deployed event, rolloverand stationary accident, are
this document. In addition, the vehicle data gathering/dévice requirement and impls
hodology for the emergency service are not applicable'te this document.

Normative references

following documents are referred to in_the text in such a way that some or all of th
Ktitutes requirements of this documenty For dated references, only the edition cited 3
ated references, the latest edition of.the'referenced document (including any amendmen

ices — Part 2: Unified gateway protocol (UGP) requirements and specification for vehicle
bway (V-ITS-SG) interface

13185-3, Intelligent transport systems — Vehicle interface for provisioning and supj
bices — Part 3: Unifiedvehicle interface protocol (UVIP) server and client API specification

21217, IntelligentTransport systems — Communications access for land mobiles (CALM) — A

Terms<and definitions

the purposes of this document, the terms and definitions given in ISO 13185-2, IS

'y services
bping eCall

ed, impact
hered data
yice centre.

concerned
bmentation

Pir content
pplies. For
[s) applies.

13185-2, Intelligent transport (systems — Vehicle interface for provisioning and support of ITS

ITS station

port of ITS

rchitecture

D 13185-3,

29217 and the following apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

31

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

accident determination

judgement of whether an event is a real accident or not, following an analysis based on gathered data

3.2
G-sensor
<accelerometer> sensor module that detects impact by measuring acceleration change

© IS0 2020 - All rights reserved
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3.3

gyro sensor
<yaw-rate sensor> angular rate sensor in roll and pitch axis

3.4

ITS station

ITS-S

entity in a communication network, comprised of application, facilities, networking and access layer
components specified in ISO 21217 that operate within a bounded secure management domain

[SOURCE: 1

SO 13184-2:2016, 3.5]

3.5

personal/
P/V-ITS-S
ITS station

[SOURCE: 1

3.6
stationary
accident w

3.7

vehicle ITS station

implemented in a vehicle or mobile device

SO 17438-4:2019, 3.1.4]

vehicle accident
here a stopped vehicle is struck by a moving vehicle

accident detection system

system wh
a P-ITS-S

3.8
accident d|
data releva

ich runs a process for determining accident occurrence based on the data gathered f

ata
nt to an accident

Note 1 to eptry: An example is impact and rolloverymagnitude gathered during an accident (i.e. vehicle sp

impact mag
determinati

39

nitude, airbag deployment signal [3.9])"angular rate). These data are evaluated for an acci
bn (3.1) process.

airbag deployment signal

ECU signal

3.10
UVIP serv,

for airbag deployment during an accident which is gathered from the UVIP server (3.10)

er

server implementing the.UVIP services

3.11
preset thr

eshold

specified
(3.1) proc

&8

aximum value of impact magnitude which triggers the further accident determina

"Om

ced,
Hent

fion

Note 1 to entry: Determining impact threshold value is out of scope of this document.

3.12

emergency service centre
response centre to which accident information is sent
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4 Abbreviated terms
ECU electronic control unit
UVIP unified vehicle interface protocol
ITS intelligent transport system
5 General information
This document specifies the general requirements for the accident detection system via|P-ITS-S. It
confains information on the following:
— |accident detection system structure;
— |requirements for impact detection;
— |accident determination process by accident case (airbag deployed/rolloyer/stationary).
The accident detection system consists of the UVIP server, which is apart of an in-vehicle syjstem and a
P-ITS-S. The role of a P-ITS-S is to gather accident data from the UVIP server, to analyse this data, and
senfl the location of the accident detected to the emergency service-centre.
The accident detection system implementation method diffets according to G-sensor availabjlity within
a vghicle. Whether there is an in-vehicle or P-ITS-S G-sensor, impact data is gathered and fsent to the
P-ITS-S for the further accident determination process.
Theaccident determination process differs according+to the accident case (e.g. airbag-deploygd, rollover
and stationary) as well as the required data. Required data is covered in use case cluster P. Figure 1
shopws the accident detection reference system.
In Vehicle
—1 System
[ Ceensor |
\J
Airbag deployed-accident :
(uc2.1)
i |
! P-ITS-S
DXMessge .
M.————— Accident ——— Emer ,(.ancy
Rolléver-accident : Data evaluation Seryice
|
(UC 2-2) Rollover (Gyro) _____i
Sensor :
|
Accident while i
stapped in traffic e B
(UC 2.3) G-Sensor
Figure 1 — Accident detection reference system
6 Use case implementation
6.1 Use case clusters and associated use cases

In general, a vehicle accident generates considerable impact along with sudden deceleration, rapid
RPM drop, and airbag deployment. This series of data provides a reasonable source of information for

© IS0 2020 - All rights reserved
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identifying

accidents and filtering out false detections. In order for the P-ITS-S to detect an accident

properly, the following functionalities are required:

— Exchange of data between the P-ITS-S and the vehicle’s UVIP server and ability to monitor vehicle

status,

such as impact and speed in real time.

If an impact is detected which exceeds a preset threshold, then the P-ITS-S shall make a request for
airbag deployment signal check through the UVIP server.

Once impact data has been determined as an accident, the P-ITS-S sends accident related information,
such as time and accident detected location, to the emergency service centre.

Table 1 pragvides an overview of the different use cases. The use cases are grouped into use case clustlers.
Table 1 — Overview of use case clusters and associated use cases

Title of us¢ Brief description

case clustgr
This cluster describes an impact data gathering system which is classified according to
G-sensor availability within a vehicle. If a vehicle doesn’t support-G=sensor, then P-ITS-S

1- Impact shall act as an impact gathering system.

detection
UC 1.1 - Impact detection using in-vehicle G-sensor
UC 1.2 - Impact detection using P-ITS-S G-sensor
Although there are various accident types, this clustéwcovers three particular use cases;
airbag-deployed accident (UC 2.1), rollover accident\(UC 2.2) and stationary accident (UQ
2.3). After the P-ITS-S gathers impact data and chiecks with a preset threshold, each acci-

2 - Acciden dent case shall follow the corresponding accident detection process.

determinatfion
UC 2.1 - Airbag-deployed accident
UC 2.2 - Rollover accident
UC 2.3 - Accident while stopped in traffic

6.2 Usecase implementation

6.2.1 U(cluster 1 — Impact detection

The P-ITS-S monitors impact datd.through G-sensor in real-time and checks whether the impact|has

exceeded a preset threshold. Determining a preset impact threshold is not covered in this document.

This use cdse cluster involves the case where impact is gathered and sent to the P-ITS-S. The role of|the

P-ITS-S is differed by G-sensor availability within a vehicle.

6.2.1.1 UC 1.1 Impact detection through in-vehicle G-sensor

Table 2 deflines.the use case where impact data from G-sensor within a vehicle is gathered. In this|use

case, the H-ITS-S which communicates with a UVIP server gathers impact data directly from arn in-

vehicle G-sensor in DXMessage format. The UVIP client within the P-ITS-S shall receive impact data

along with

an airbag deployment signal and move on to the further process.

© IS0 2020 - All rights reserved
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Table 2 — UC 1.1 Impact detection through in-vehicle G-sensor

Cluster 1 - Impact detection
UC 1.1 - Impact detection Detect an impact from in-vehicle G-sensor
Name through in-vehicle (UVIP Server)
G-sensor
Use case Occurrence area Vehicle involved in an accident
Provisioning phase Check impact data which is gathered from UVIP server
P-ITS-S control Gather impact data
Hindrance factor Ealse impact
Requirements Receive impact data through UVIP server
Subclause |Name Exe Description
Mepsages -
Not applicable
6.2]1.2 UC 1.2 Impact detection through P-ITS-S G-sensor

Tabje 3 defines the use case of using the P-ITS-S acting as an impact gathering entity for ap older and

low]

In t
a sy
det

-end vehicle model which does not have an in-vehicle G-sensor.

his use case, if there is a case where impact data exceeds,a preset threshold, the P-I

bction process.

Table 3 — UC 1.2 Impact detection through P-ITS-S G-sensor

S-S makes

eed and airbag deployment signal data request to the UVIP. server and moves on to the accident

Cluster 1 - Impact detection
Name UC 1.2 - Impact deféction Detect impact from a G-sensor of P-IT'S-S.
through P-ITS-S'G-sensor
Occurrence area Vehicle involved in an accident
Usg case Provisioning phase Check impact data which is gathered from P-ITS-S
P-ITS-S control Gather impact data
Hindrance factor False impact
Requirements Receive impact data using a G-sensor of P-ITS-S
Subclause, - [Name Exe Description
Mepsages -
Not applicable
6.22 UC cluster 2 — Accident determination

Although there are various types of vehicle accident, the accident determination prog

par
(UG

Ficularly airbag-deployed accidents (UC 2.1), rollover accidents (UC 2.2) and stationary
2-3): After the P-ITS-S collects impact data and checks with a preset threshold, each ac

ess covers
I accidents
rident case

sha

1 fallawz o different detection prnr‘ncc

6.2.

2.1 UC 2.1 Airbag-deployed accident

Table 4 defines the use case where a vehicle is involved in an airbag-deployed accident.
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Table 4 — UC 2.1 Airbag-deployed accident

Cluster 2 - Accident determination Detect vehicle’s impact along with
UC 2.1 - Airbag-deployed vehicle’s speed and check SRS sensor
Name . ;
accident for airbag deployment occurrence.
Occurrence area Vehicle involved in an accident where the airbag has deployed
1) Check whether a vehicle has gathered impact through
G-sensor
Use case Provisioning phase 2) Check vehicle speed
3) Checkairbag deployment
4) Send accident coordinate data
P-ITS-S control Gather impact and speed data
Hindrance factor False impact
Requirements Check airbag deployment
Subclause |Name Exe Description
7.2 impact-detection P/V Gather impact data from G-sensor.
After impact data exceeds a thresh-
old; check vehicle speed
Messages 73 vehicle-speed P/V Check speed of a vehicle
7.4 airbag-deployment pP/V Check airbag deployment
7.6 send-accident-data p Send accident coordinate data to
service provider

6.2.2.2 UC 2.2 Rollover accident

Table 5 deffines the use case where a vehicle is involved in a rollover accident.

Table 5 —U€ 2.2 Rollover accident

Cluster 2 - Accident determination When a vehicle is involved in a rollover acdi-
dent, P-ITS-S checks rollover occurrence fijom
yaw rate sensor along with impact data and

Name UC 2.2-< Rollover accident checks airbag
deployment.
Occurrencé-area Vehicle involved in an accident where the airbag has deployed
1) Check whether a vehicle has gathered impact through
Use case G-sensor
Provisioning phase

2) Check vehicle yaw rate

3) Send accident coordinate data

P-ITS-S control Gather impact and yaw rate

Hindrance factor False yaw rate

Requirements Check airbag deployment occurrence

Subclause |[Name Exe Description

7.2 impact-detection P/V Gather impact data from G-sensor.
After impact data exceeds a thresh-

Messages old, check vehicle speed

7.5 rollover-check P Check yaw rate of a vehicle

7.6 send-accident-data P Send accident coordinate data to
service provider

6 © IS0 2020 - All rights reserved
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Table 6 defines the use case where a vehicle is involved in a stationary vehicle accident.

Table 6 — UC 2.3 stationary vehicle accident

Cluster 2 - Accident determination If a vehicle gets into an accident while
UC 2.3 - Accident while stopped in traffic, P-ITS-S gathers impact
Name stopped in traffic data and send the data to the service provider
(stationary accident) for an event verification.

Occurrencearea Yehictemvotvedtimamraccident where theairbag trasdeployed
Usq Case 1) Check whether a vehicle has gathered impact thjough G-sensor

Provisioning phase

2) Send accident coordinate data

P-ITS-S control Gather impact data and send accident coordinate

Hindrance factor False impact

Requirements Make a call to verify the event

Subclause |Name Exe Description

72 impact-detection P/V Gather impact data from §i-sensor.
Messages After impact data exceedd a thresh-

pSag old, check vehicle speed
7.6 send-accident-data P Send accident coordinate data to
service provider

7 |Data eXchange messages definitions
7.1 General
The accident detection system uses the Data eXchange Message (DXM) format. Data type and
configuration shall be in accordance-with Annex A and Annex B. The definition of each message is given
with name, data type, whether it is’mandatory or optional, and maximum number of o¢currences.
Figlire 2 shows the message flow.of the impact detection system along with a brief descriptfion of each
megsage.
© IS0 2020 - All rights reserved 7
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UVIP Server Client Server
(V-ITS-S) (P-ITS-S) (C-ITS-S)
T T T
' | |
| |
Impact detected | |
from a vehicle | |
| |
I ! !
| |
. . . | |
iTSmsID 301 (impact-detection): | |
DXMessage  —— impact magnitude | !
| |
T T !
I ! !
. | |
T T
| |
DXMgssage [—— ! '
iTSmsID 302 (vehicle-speed): ! :
| vehicle speed at a moment \’: |
I ! !
I ! \
| |
| |
| |
DXMgssage  [—— iTSmsID 303 (airbag- I !
deployment-check): ! :
| Vehicle’s airbag deployment \ﬂ |
| status ! '
I I |
i ! !
i ! !
| |
|
DXM iTSmsID @ée i !
essage (send: nt-data): |
- eve ,position \_,'r
| |
I I time
y | |
| |
v v

Figure 2 — Message flow gfiimpact detection

7.2 impact-detection

Table 7 defines the Data eXchange message impact-detection for gathering impact data via G-sensor,
either fronp the P-ITS-S or in-vehicle G-sensor through the UVIP server.

8 © IS0 2020 - All rights reserved
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Table 7 — Definition of impact detection

Id 1
Msg Name impact-detection Gather impact data via G-sensor
Exec V-ITS-S
Name DataType [Unit] Description Cvt
Independent number of the
notification-The samenumber
notificationNumber numeric |[] . M
Data is used to update or releasé€ap
pafameter existing notification.
Impact parameters containing
impactdetection structure latitude, longitude, vertical M
values.
msg |
DXMConfig { iTSmsID 301, name { textId 10800, longname "impact-detection"},

type info, executer ‘1100’'B, dataParamList { 28412 } },

dataParam {
{ rvId 28, name{textId 10419, longname "nethficationNumber"} ,dataTypelId 39
accessType write-internal, dataParamPropérty other 1},
i { rvId 12, name { textId 10004, longgame "impactdetection" }, dataTypeld 32,
VIDFConfig
accessType '10000'B, dataParamPrepetrty collection },
dataType {
-- refer Annex A.M\“or dataTypeId 32 --

}

<xs:element name="impédct-detection" type="impact-detection"/>

<xs:complexType name="impact-detection">
<xs:sequenge>

<xs:edemént name="longitudinal" type="xs:integer" minOccurs="]
XMIL maxOccurs="0"/>

schema {xsTelement name="lateral" type="xs:integer" minOccurs="1"
exgmple maxOceurs="0"/>

<xs:element name="vertical" type="xs:integer" minOccurs="1"
maxOccurs="0"/>

</xs:sequence>

</xs:complectType>

7.3 vehicle-speed

Table 8 defines the Data eXchange message vehicle-speed for gathering vehicle speed data through the
UVIP server.

© IS0 2020 - All rights reserved 9
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Table 8 — Definition of vehicle-speed check

Id 2
Msg Name vehicle-speed Check vehicle speed through V-ITS-SG
Exec V-ITS-S
Name DataType [Unit] Description Cvt
Data Vehicle speed expressed in
paramete speed numericlim/s] signed-units-of meters persec M
ond.
msg
DXMConfig { iTSmsID 302, name { textId 10801, longname "vehicle-speed"}
executer ‘1100’B, dataParamList { 7 } 1},
dataParam {
{ rvIid 7, name { textId 10006, longname "speed", dataType®d"3,
AccessType read-only, dataParamProperty sensor },
VIDFConfig |dataType {

{ dataTypelId 3, type numeric: { decimalPlaces 2¢ WnitId 60,
factor 1, quotient 100, addend 0, min -327653 max 32765 } 1},
}

<xs:element name="VehicleSpeed" type="Veh¥cleSpeed"/>

<xs:complexType name="VehicleSpeed">

XML <xXs:sequence>
schema

<xs:element name="speed"%kype="xs:integer" minOccurs="1"
example

maxOccurs="0"/>

</xs:sequence>

</xs:complectType>

7.4 airbpg-deployment-check

Table 9 deflines the Data eXchiahge message airbag-deployment-check for checking airbag deploynfent
occurrencg through the UVIP server during the event.

Table 9 — Definition of airbag-deployment check

Id 3
Msg Name airbag-deployment-check Request the current airbag ECU signal through
V-ITS-SG
Exec V-I1S=S
Name DataType [Unit] Description Cvt
Data P-ITS-S checks airbag-deploy-
parameter airbag-deploy enumString ment occurrence through airbag |M
ECU sensor.
msg {
DXMConfig { iTSmsID 303, name { textId 10802, longname "airbag-deploy-status"}
executer ‘1100’B, dataParamList { 8 } 1},

10 © IS0 2020 - All rights reserved
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Table 9 (continued)
dataParam {
{ rvId 8, name { textId 10420, shortname "airbag", dataTypelId 41,
VIDFConfig AccessType read-only, dataParamProperty airbag-ecu-signal },
dataType {
-- refer Annex B.l for dataTypeId 41 --
}
<xs:element name="airbagStatus" tvpe="airbagStatus"/>
<xs:complexType name="airbagStatus">
XMIL <xs:sequence>
scnema <xs:element name="airbagStatus" type="xs:string" minOccurs="1
exgmple maxOccurs="0"/>
</xs:sequence>
</xs:complectType>
7.5 roll-over-check
Table 10 defines the Data eXchange message ro11-over-checkfor checking a rollover event through the
P-TTS-S.
Table 10 — Definition of rollover check
Id 4
Msg Name roll-over-check Gather yaw rate data from sensor
Exec V-ITS-S
Name DataType [Unit] Description Cvt
Independent number of the
Data notificationNumbe'r numeric (] potification. The same numbdr M
Patameter is l_lse_~d to update or release ap
existing notification.
rollover structure [] ;:ﬁfsgﬁiﬁzgfﬁiigsntanﬁng M
msg §
DXMConfig |{ {T8msID 304, name { textId 10803, longname "roll-over"}
executer ‘1100’'B, dataParamList { 28, 11, 12 } 1},
dataParam {
{ rvId 28, name{textId 10419, longname "notificationNumber"},dataTygeId 39
accessType write—internal, dataParamProperty other 1},
{ rvid 11, name { textId 10420, longname "yaw" }, dataTypeId 35, accessType
read-only, dataParamProperty sensor
VIDFConﬁg { rvid 12, name { textId 10421, longname "roll" }, dataTypeId 35, accessType

read-only, dataParamProperty sensor

{ rvId 13, name { textId 10422, longname "pitch" 1},
accessType read-only, dataParamProperty sensor 1},

dataTypeId 35,

dataType {

-- refer Annex A.3 for dataTypeId 12 --

© IS0 2020 - All rights reserved 11
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Table 10 (continued)

XML
schema
example

<xs:element name="rollOver" type="rollOver"/>
<xs:complexType name="rollOver">
<xs:sequence>

<xs:element name="rollOver" type="xs:integer" minOccurs="1"
maxOccurs="0"/>

</xs:sequence>

</xs:complectType>

7.6 send-accident-data
Table 11 |defines the Data eXchange message send-accident-notification for sending eyent
information to C-ITS-S.
Table 11 — Definition of send-accident-data
Id 5
Msg Name send-accident-data Send accident coordinaté.to C-ITS-S
Exec P-ITS-S
Name DataType [Unit] Description Cvt
Independent number of the
Data notificationNumber numeric [ ] _notlflcatlon. The same number M
is used to update or release an
parameter o PR
existing notification.
accidentCoordinate structure GPSposH]onthheacadeptthh M
latitude, longitude, elevation.
msg |
DXMConfig { iTSmsID 305, name { textId10804, longname "send-accident-data"}
executer ‘1100’'B, dataParamList { 28, 9 } },
dataParam
{ rvId 28, name{textfd 10419, longname "notificationNumber"},dataTypeld 39,
accessType writejinternal, dataParamProperty other },
{ rvid 9, namef{textId 10401, longname"GPS position"},dataTypeld 42,
VIDFConfig datatypsy
{ date®ypeld 39, name { textId 10419, longname "notification number"}, type
numexic: { decimalPlaces 0, unitId 0, factor 1, quotient 1, addend 0}},
-- refer Annex A.2 for dataTypeld 42 --
<xs:element name="sendAccidentData" type=" sendAccidentData"/>
<xs:complexType name="sendAccidentData">
<xs:sequence>
XML . .
<xs:element name="reportAccident" type="xs:string" minOccurs="1"
schema
maxOccurs="0"/>
example
<xs:element name="s" type="xs:string" minOccurs="1" maxOccurs="0"/>
</xs:sequence>
</xs:complectType>
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Annex A
(normative)
Data Type
AT tmpact
T Name Impact detection (acceleration)
he
Y] Description |Acceleration value of vehicle in coordinate
Atfributes
Name Type M/0 MO (Description
evgntId string M 1 Identifier of an event.

Signed acceleratien of the road user algng the
longitude axis‘in units of 0,01 m/s2. A range
lorfjgitudinal Real M 1 of over 2 Gg,is'supported. Accelerationg in the
directionsof forward and to the right qre taken
as positive.

Signed acceleration of the road user aldng the

tafjeral Real " ! lateral axis in units of 0,01 m/s2.

Signed vertical acceleration of the roadfuser
i frean u g falonstheverticalaxisinunits of 0080hme?|

tion in a one-byte value.

Note
Acqeleration value is measured basedon 6-axis gyro sensor.
VIDF Config
daflatype {
{ dataTypeId 30, twyme string: { } },

{ dataTypeId 31y ~name { textId 20000, longname "accelerometer"}, Type lnumerif: {
dedqimalPlaces 5, wnitId 69, factor 1, quotient 80000000, Addend 0, min -14400000p0, max

1440000000} 1},

{ dataTypeld 32, name { textId 20001, longname "impactDetected"}, type structpre: {30,
31,0 31, 3WNA
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