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Foreword

ISO (the Inte

rnational 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-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stangards
the technical committees are circulated to the member bodies for voting. [Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a Vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 204, Intelligent trahsport systems.
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Introduction

This International Standard specifies the core and initial sets of probe data elements and example probe
messages, and a framework for defining and extending these probe data elements and probe messages. It
facilitates the development and operation of probe vehicle systems by providing a standard set of probe data
elements and probe messages along with the basic data framework to extend the set.
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ISO 22837:2009(E)

Vehicle probe data for wide area communications

1 Scope

This |nternational Standard specifies the following.

eference architecture for probe vehicle systems and probe data. This fefefence

architecture

rovides a general structure for probe vehicle systems within which a wide range’of actual probe vehicle

ystems can be built whose physical characteristics may differ (e.g., in theirchoice of corj
edium). The reference architecture is used to:

e [Basic data framework for probe data elements and. ‘probe data. This framework spe
define probe data elements and probe messages. Spegifically it provides the following.

e Core data element-definitions. Core data elements are basic descriptive elements intendeg
very probe message. These are the location and the time at which the probe data was sens

o Initial set of probe data elements. These elements will be commonly used in typical probe

clarify the major building blocks and logical interconnections of probé vehicle systems {
standard will be used;

categorize probe data in accordance with the information.madel described below.

Rules for mapping information models (as.defined in ISO 14817) of probe data tg
elements/messages. The information models show the logical structure of entities 3
involved in probe data.

Required characteristics of probe data elements and probe data messages.

The notation for probe data elements/messages (in XML).

Rules for using core data“elements and basic data elements (see below), and exten
elements in each application domain.

hmunications

or which this

cifies how to

probe data
nd concepts

bions of data

to appear in
Pd.

data enabled

pplicatioh_domains, such as traffic, weather, and safety. Standardizing these probe data elements

cilitates the development of probe vehicle systems and the distribution of probe data
intended to be an exhaustive listing of probe data elements.

This is not

e Example probe messages. [hese messages define how probe data elements are combined to convey
information to probe processing centres. This is not intended to be an exhaustive listing of probe
messages.

Figure 1 depicts the scope described above.
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Figure 1 — Scope of this International Standard

To completely define probe processing, the standardization of probe data elements and probe messages is
not sufficien{. Standards are also”required for processed probe data (the output of probe processing) and
downlink elefments and messages (to convey these results to vehicles and other users). This Internalional
Standard prgscribes an initial’set of probe data elements that are important for transmission from vehic|es to
land-side prdcessing centres. The standardization of other probe data issues will be addressed in future work.

2 Conformance

Conforming probe data elements shall be defined based on the basic data framework.

Conforming probe messages shall be defined based on the basic data framework, and include core data
elements among its members.

Conforming systems do not need to use all probe data elements in this International Standard.
Developers of probe systems may define probe data elements in addition to those listed in the normative
portion of this International Standard as extensions. Parties who create extensions to the standard should be

cautioned, however, that probe data elements defined outside of this International Standard may not be
recognized by all probe data processing centres.
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New normative probe data elements may be added to this International Standard through the ISO process.

It is not required to send confidence data in order to conform to this International Standard. If confidence is not
known, the field shall be left blank.

3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 9000, S/ units and recommendations for the use of their multiples and of certain other units

ISO/IEC 8824-1:2002, Information technology — Abstract Syntax Notification One (ASN.1): Specification of
basiqd notation

ISO 14817, Transport information and control systems — Requirements for an_ITS/TICS central [Data Registry
and IlTS/TICS Data Dictionaries

4 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

41
probp vehicle system
systgm consisting of vehicles which collect and transmit probe data and land-based centres whidh collate and
procgss data from many vehicles to build an acctrate understanding of the overall roadway and driving
envirbnment

4.2
vehi¢le sensor
devide within a vehicle that senses conditions inside and/or outside the vehicle or that detects actions that the
drivef takes

4.3
probp data
vehidle sensor information; formatted as probe data elements and/or probe messages, that i processed,
formatted, and transmitted to a land-based centre for processing to create a good understanding [of the driving
envirbnment

4.4
probp data-element
data [tem‘included in a probe message

4.5
core data element
probe data element which appears in all probe messages

4.6

probe message

structured collation of data elements suitable to be delivered to the onboard communication device for
transmission to a land-based centre

NOTE It is emphasized that a probe message will not contain any information that identifies the particular vehicle
from which it originated or any of the vehicle’s occupants, directly or indirectly. In delivering a probe message to be
transmitted by the onboard communication device, the onboard data collection system will request that the message be
packaged and transmitted without any vehicle or occupant identifying information.

© 1SO 2009 — All rights reserved 3
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processed probe data
data from probe data messages which has been collated and analysed in combination with other data

5 Reference architecture

5.1 General

The reference architecture for this International Standard consists of the reference architecture for probe
vehicle systems and the reference architecture for probe data

The referen

components and the relationship among them.

The referende architecture for probe data is designed to present the initial categorization_of-pfobe data
reference arghitecture for probe data is also referred as the information model for probe data:

5.2 Refergnce architecture for probe vehicle systems

The referen

and their relationships from a conceptual point of view. A component<s)depicted as a UML class
represents ap encapsulation of functions and data that is conceptually considered as an individual entity

probe vehicl
data flow am

Figure 2 sho

architecture for probe vehicle systems is designed to present an initial categorization-esy

architecture for probe vehicle systems presents the initial categorization of system compo

system. A relationship is depicted as a UML association.and represents potential control g
bng components.

vs the overall structure of the reference architecture for probe vehicle systems.
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Figure 2 — Reference architecture for probe vehicle systems (overall structure)
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The reference architecture comprises the following components.

Onboard data source. The onboard data source provides original data that will become a probe data
element. Original data may be raw sensor data or data from other onboard applications. Onboard data
sources may be (various types of) sensors, onboard systems, and so on.

Probe data element generation. Probe data element generation creates probe data elements from
original data. All of the following cases are included.

1)

No processing (probe data element is identical to original data).

Normalize nriginal data (prnhn data element is the result of pnrfnrming a calculation or transformation
on original data).

Process original data to generate a new type of data (multiple items of original‘data ar
possibly over a time period, to produce the probe data element, e.g. “traffic jam'\détected

£ processed,

).

robe message generation. Probe message generation creates and formats probe mg
Irobe data elements and sends them to probe collection. Here, “send” israt the application
¢ommunication layer. Probe message generation manages the timing of sending mes
application issue. Actual message transmission out the vehicle is left to the communication

essage generation may refer stored reference data, to assist‘with data transformatio
determine whether a probe message should be sent.

ssages from
ayer, not the
fages as an
layer. Probe
h or to help

Referenced data repository. Referenced data repository-holds data for reference by the pr¢be message

generator.

Probe collection. Probe collection is a land-side activity that receives probe messages ser
and extracts probe data from these messages.

t by vehicles

Probe processing. Probe processing receives collected probe data from probe collection and processes

(for example, using analysis and fusion).\Probe processing does not receive any informatio
¢ollection that identifies the vehicle or driver.

Probe application. Application which uses information produced by probe processing.

Dther data source. Other data source provides additional data that is used for probe proce
by probe applications. Other data sources may be road authorities, police, weather informati
and so on.

ser. Entity that feceives services and/or information produced from probe data. Users mg
oad authorities)police, weather services, public agencies, individual users (of cell phones
$0 on.

n from probe

ssing and/or

bn providers,

y be drivers,
PDAs), and

Each| relationship in this reference architecture is represented as a data and/or control flow
follows:

, defined as

or data from

Reference data. Data stored in a repository and referred to for probe data generation. Reference data
may be (among other things) historical data and/or statistical data.

Probe data element. The result of formatting original data into a form suitable to be incorporated as an
element of a probe message. (For the general definition of probe data element, see 4.4.)

Probe message. A message in the application layer. A probe message consists of several probe data

elements (always including core data elements) that convey meaningful information to centre-side probe
collection components. (For the general definition of probe message, see 4.6.)

© 1SO 2009 — All rights reserved
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e Collected probe data. Probe data collected by the probe collection component, to be sent to probe

processing components.

e Supplementary data. Data from other data sources (non-vehicle) that is also used in probe processing

and/or by probe applications.

e Processed probe data. The result of fusing and analysing probe data in combination with supplementary
data; the result of probe processing. (For the general definition of processed probe data, see 4.7.)

e Service information. The value-added result of combining processed probe data with supplementary

data for delivery to users.

5.3 Reference architecture for probe data (information model)

The reference architecture for probe data represents the initial categorization of probe data from.a concgptual

point of view

The referenge architecture for probe data consists of multiple packages in UML notatien. Each pagkage
includes congeptual entities that are identified from a specific point of view. Each concéptual entity is depicted

as a UML clgss.

Figure 3 is the overall package structure of the reference architecture for probe data.

]

Vehicle
Package

[ ] L5 [ ]
ProbeCore Surrounding
Package C--------- Package

A

~
~
~

RoadNetwork
Package

Figure 3 — Reference architecture for probe vehicle systems (Package structure)
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Each package includes the conceptual entities from a different specific viewpoint. Each conceptual entity is an

object class. Each class has properties. Figure 4 shows the conceptual entities for the ProbeCorePackage, for
example. All of the packages and entities are explained in Annex A.

Vehicle

ProbeVehicle Object
detected

©
s

\
\
)
]
1

Sensing
timestamp
latitude
longitude
altitude

Figure 4 — Entities of ProbeCorePackage

6 Basic data framework

6.1 | General

The Basic data framework specifies the'‘requirement for defining probe data elements and probe messages.

6.2 | Probe data element

The fpllowing are the requirements for defining a probe data element.

e A probe data elemeént is shown by a pair consisting of a property of a class and a value domain. That is, it
is expressed imthe form of ObjectClassTerm.propertyTerm:value-domain-term.

e [ach prabe)data element shall have the following meta-attributes; those basic meta-attribytes specified

as mandatory in ISO 14817 or defined as optional in ISO 14817 but mandatory for probe data elements.

+~~descriptive name: A name of the probe data element in thel form of

"ObjectClassTerm.property T erm:value-domain-term”. Descriptive name is used for the identification
of the probe data element.

ASN.1 name: The ASN.1 Name shall be the name of a data concept expressed as a valid
“typereference” as defined in 11.2 of ISO/IEC 8824-1:2002.

ASN.1 object identifier: A unique ASN.1 object identifier in accordance with ISO/IEC 8824-1.

definition: A statement in natural-language text that expresses the essential meaning of the probe
data element and assists humans in differentiating the data element from all other data elements.

descriptive name context: A designation of the ITS/TICS functional area within which the
descriptive name is relevant. The descriptive name context for each probe data element is “probe”.

© 1SO 2009 — All rights reserved
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6.3 Probg messages

The following are the requirements for defining a probe message.

data concept type: A categorization of the kind of data concept. The data context type of each
probe data element is “data element”.

standard: The alphanumeric designation of the standard, or other reference, that defines and
describes the probe data element, typically the functional Data Dictionary standard that defines the
probe data element.

data type: The logical representation of the probe data element as expressed as a valid data
concept instance of an ASN.1 data type.

format: A natural language description of the logical layout of the data concept to facilitate
intefchange of data.

unit of measure: Units shall be defined in accordance with ISO 1000. For units of enumeration,[such
as gquipment or units of issue, the standard measure shall be defined using this meta-attribute.

valid value rule: A natural language text definition of the rule(s) by which permissible legal instances
of alprobe data element are identified.

data quality: Specifies the details of data quality for a probe data element. Multiple items may be
required to describe data quality, with some items being qualitative andcothers quantitative.

When ¢ probe data dictionary is registered to the data registpy;nit' shall comply with ISO 14817;

adminisfrative meta-attributes which are mandatory shall be described.

Each probe message consists of a set of probe data,elements sent to a centre from the vehicle as a pnit.

Each probe message consists of core data elefments and probe data elements.

Each prpbe data element included in each probe message satisfies the necessary conditions for probe

data elements described above.

Each probe message shall have the basic meta-attributes defined as mandatory in ISO 14817.

descriptive name: A-name of the probe data message in the form of “MessageTerm:mesgage”.
Dedcriptive name is-uséd for the identification of a probe message.

ASN.1 name: (Fhe ASN.1 name shall be the name of a data concept expressed as a|valid
“typereference’) as defined in 11.2 of ISO/IEC 8824-1:2002.

ASN.1/0object identifier: A unique ASN.1 object identifier in accordance with ISO/IEC 8824-1.

definition: A statement in natural-language text that expresses the essential meaning of the probe
data message and assists humans in differentiating the message from all other messages.

descriptive name context: A designation of the ITS/TICS functional area within which the
descriptive name is relevant. Descriptive name context for each probe data message is “probe”.

data concept type: A categorization of the kind of data concept. The data context type of each
probe data message is “message”.

architecture reference: The name of one or more ITS/TICS Architecture “architecture flow”(s) with

corresponding architecture source (subsystem or terminator) and architecture destination (subsystem
or terminator) into which this data concept can be meaningfully categorized in whole or in part.

© 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=286a80fbde0ee1bb16646b2c5e50a637

ISO 22837:2009(E)

— architecture name: The designator (e.g., the title or number) of an ITS/TICS or other architecture
that contains the architecture reference(s).

— architecture version: The version number of an ITS/TICS or other architecture that contains the
architecture reference(s).

— metadata source: Indicates whether or not each data element in the message is defined in this
dictionary; here “direct”, which means all probe data elements in probe data messages are defined in
this dictionary.

— priority: Indicates whether a message should receive priority treatment. If applicable, the priority
scheme and/or the priority of the message may be speciiied.

+ frequency / message mode: Indicates the expected timing or rate of occurrence_of ah instance of
this message. Additionally, indicates the message mode for periodic messages\

+ referenced data frames: A set of data frames which are involved in the message. Multiples allowed.

+ referenced data elements: A set of data elements which are invelved in the messagg. To identify
these referenced data elements, their descriptive names are used.

+— data type: The logical representation of the message as expressed as a valid messagg instance of

an ASN.1 data type. The text of this meta-attribute shall consist of a complete and|syntactically
correct ASN.1 module definition.

6.4 | Notation
Probé data elements and probe messages defined in;this framework are defined in the following XML format.
<?xml version="1.0" encoding="UTF-8" ?>

<probe_dictionary>

<probpe_data_element descriptive_name="(descriptive name written here)">
£ASN.1_name> <!-- ASN/t hame--> </ASN.1_name>

$ASN.1_object_identifier> <!-- ASN.1 object identifier --> </ASN.1_object_identifier>
fdefinition> <!-<definition --> </definition>
fdescriptive,‘\name_context>probe</descriptive_name_context>

f¥data \Concept_type>data element</data_concept_type>

~Dtdllddld !“ btdllddld, If alry == Ilbtdl Iddld

<data_type> <!-- data type --> </data_type>

<format> <!-- format --> </format>

<unit_of _measure> <!-- unit of measure --> </unit_of measure>
<valid_value_rule> <!-- valid value rule --> </valid_value_rule>
<data_quality> <!-- data quality --> </data_quality>

</probe_data_element>

© 1SO 2009 — All rights reserved 9
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<probe_message descriptive_name="(descriptive name written here)">
<ASN.1_name> <!-- ASN1. name --> </ASN.1_name>
<ASN.1_object_identifier> <!-- ASN.1 object identifier --> </ASN.1_object_identifier>
<definition> <!-- definition --> </definition>
<descriptive_name_context>probe</descriptive_name_context>

<data_concept_type>message</data_concept_type>

<architefture_reference> <!-- architecture reference --> </architecture_reference>
<architefture_name> <!-- architecture name --> </architecture_name>
<architefture_version> <!-- architecture version --> </architecture_version>
<metadata_source> <!-- metadata source --> </metadata_source>
<priorityp <!-- priority --> </priority>
<frequency> <!-- frequency --> </frequency>
<referenced_data_frames> <!--referenced data frames --> </referenced_data_frames>
<referenced_data_elements>
<probe [data_elementref
refdescriptive_name="(descriptive name of referenced element written here)"/>

</referenced_data_elements>
<data_type> <!-- data type --> </data_.type>

</probe_megsage>

</probe_dictionary>

7 Core data elements

7.1 Concépt.of’core data elements

“Core data elfements™are meta=informatiomaddedtoat-probe dataetementsand-probe messages—Core data
elements consist of a timestamp which shows the time when the probe element was sensed and a location
stamp which specifies the vehicle’s location at the time the probe element was sensed.

Probe data elements are core data elements and normalized raw sensor data based on “an initial set of probe
data elements” (see Clause 8).

The concept of core data elements is shown in Figure 5.

10 © IS0 2009 — All rights reserved
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7.2

The §mestamp is expressed as the elapsed time since January 1, 1970 (it is the same as “UNIX
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Figure 5 — Concept of core data elements

Timestamp

method makes it easy to calculate the elapsed time between two timestamps.
Locationstamp

General

ocationstamp specifies the geographic location of the wvehicle at the time that a sensor
ted. It consists of “Latitude”, “Longitude” and “Altitude-

er to use a position effectively, it is necessary to know how accurate the stated position is bg

bpoch time”).

reading was

blieved to be.

s expressed as the “confidence” in the measuared value. Location confidence is represented in metres

wo decimal places of metres. It is not mandatory to use all of the available decimal plag
lence is expressed as an average errer“range from the point shown by “latitude”, “lo
de”. For example, when GPS is used,-location confidence is the “estimated position err
2d in GPS ICD 200041, This confidence'is represented in terms of a value domain.

ble 1, “[L...H]” indicates a rangé of values between “L” and “H”".

ble 2, value domains thatlare used for representing confidence are listed.

Latitude

de is expressed in degrees as a real number. Positive numbers correspond to north
ive numbersto south latitudes.

Longitude

es. Location
ngitude” and
br” (EPE) as

atitudes and

Long

tude i axvnrassed-in dearees-a3s- a3 raal niimhar Pacitiva nuumhare carracnond to - east lo
858X H—-Gegrees—as—a—+ead— e —osSHe—Ruhbers—6oHe8SPpoRa—o SO

lohgitudes and

oo

negative numbers to west longitudes.

7.3.4

Altitude

Altitude is expressed in metres, relative to sea level, as an integer number. Positive numbers correspond to
altitudes above sea level, and negative numbers correspond to altitudes below sea level.
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8 Normative data elements

8.1 General

This clause lists normative probe data elements. These data elements are derived from onboard sensors and
onboard applications and are available (or can be made available) on the vehicle databus. These data
elements relate to application areas such as traffic, weather, road conditions, safety, and navigation.

This list of data elements is intended to be sufficient for first-generation probe vehicle systems. Developers of
specific probe vehicle system implementations may not use all of the data elements listed.

8.2 | Data elements

In Tdble 3, data elements are listed along with key parameters. The XML representation i provided in
Annex B.

Somé¢ data elements have a confidence value. If a data element has a value ¥, ahdithe data elenmpent also has
a corifidence value C, this means that the reporting vehicle believes the data value is between V-[C and V+C.

In Taple 3, “[L...H]” indicates a range of values between “L” and “H”.

In Taple 4, value domains that are used for data element definitions are listed.

© 1SO 2009 — Al rights reserved 13
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Annex A
(normative)

Reference architecture for probe data (information model)

for normative data elements

A.1 Gene
This annex |

provides Obj
for more dets

A.2 Notat

The informat
OMG Unified

A.3 Inforn

This clause €

The informat
this Internati
the meaning

A.4 Packa

Figure A.1 sk

at
rovides a reference architecture for probe data (an information model). This information

ectClassTerms and propertyTerms as described in basic data framework. See 5.3 and Cla
il.

on

on model is depicted using the subset of UML identified in ISO 14847. See 1SO 14817 an
Modeling Language Specification for more detail.

nation Model

xplains the contents of the information model.

on model includes every data element concept-that is required to define probe data eleme
bnal Standard. The information model also includes additional data element concepts to ¢
of each data element concept and relationssamong them.

jge Structure

ows the package structure of.the information model.
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Figure A.1 — Package structure of information model
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“ProbeCorePackage” defines data element concepts for core data elements. As this package defines the core
concepts, every other package depends on this package.

“VehiclePackage” defines data element concepts that correspond to properties of the vehicle itself and
components of the vehicle.

“SurroundingPackage” defines data element concepts that correspond to properties of the road, environment
and every object physically surrounding the vehicle.

“RoadNetworkPackage” defines data element concepts that correspond to properties of the road network.

A.5 |ProbeCorePackage

Figure A.2 shows “ProbeCorePackage” and Table A.1 gives its class descriptions.

Vehicle

ProbeVehicle Object

0..* | detected

\

Sensing
timestamp
latitude
longitude
altitude

Figure A.2 — ProbeCorePackage

“ProheCorePackage” defines data element concepts for core data elements.

This package describes the core structure of probe data; i.e. “ProbeVehicle” senses some “Obje¢t”. “Sensing”
is ar association class that holds sensing properties, i.e. “timestamp” and “Iocationstam;la” (“latitude”,
“Iong tude” _and “nlfihldp”)

Every class defined in other packages is a subclass of “Object’, as they are sensed by “ProbeVehicle”, and
we can define “timestamp” and “locationstamp” (that corresponds to core data elements) for every sensing
event.
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Table A.1 — Class descriptions for ProbeCorePackage

Class Property |Description
Vehicle A self-propelled conveyance that runs on tires, such as an automobile, truck or bus.
ProbeVehicle A “Vehicle” capable of sensing, collecting and processing data about itself and its

environment.

Object Anything whose properties can be sensed by a “ProbeVehicle”.

detected | The sensing of an “Object” (or its properties) by a “ProbeVehicle”.

Sensing The event by which some property of an “Object” is sensed or collected by a “ProbeVehicle”.
timestamp | The time of the sensing.

latitude The latitude of the “ProbeVehicle” at the time of the sensing.

longitude [ The longitude of the “ProbeVehicle” at the time of the sensing.

altitude The altitude of the “ProbeVehicle” at the time of the sensing.

The property “detected” indicates that for all classes (subclasses of “Object” implicitly-have propertie$ that
indicate the event in which the object is detected). For example, class “Vehicle” has, properties “detdcted”
(detection off the object itself). Note that this International Standard uses the naming rule of 1ISO 14817, in
which the usfge of upper case and lower case in the property name is strictly defined.

A.6 VehiclePackage

Figure A.3 shows the “VehiclePackage” and Table A.2 gives its class descriptions.

Vehicle
latitude
longitude
altitude
velocity
acceleration
yawRate
stoppingTime
engineS toppedTime
lateralAcceleration
diréction
vehicleType
vehicleUsage
GForce
suddenS teeringManoeuvre

1

Chassis| | SafetySystem InteriorE quipment

Fuell nqS.vstem BrakingS ystem Door|
fuelConsumption status

OnboardinformationE quipment

| Engine DriveTrainSystem

averageF uelConsumption Wiper
status Trunk
Brake ParkingBrake status
status status
boostAssist ExteriorLights SeatBelt
VehicleS tabilityC ontrol status status
AntiLockBrakeSystem status Y
status

TractionControlSystem
status

Figure A.3 — VehiclePackage
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“VehiclePackage” defines data element concepts that correspond to properties of the vehicle itself and
components of the vehicle.

The properties of the vehicle itself are represented as properties of “Vehicle”. Components of the vehicle are
categorized into “Engine”, “DriveTrain”, “Chassis”, “Brake”, “Safety”’, “Interior” and “Information”. Concrete
vehicle components such as “Brake” and “Wiper” are depicted as a part of this categorization.

Table A.2 — Class descriptions for VehiclePackage

Class Property Description
Vehigle See—RrebeGereRasckage™

latitude See “ProbeCorePackage”.
(Though this property is used for defining-Core data elements,
it is also described here for completeness.)

longitude See “ProbeCorePackage”.
(Though this property is used for defining core data elements,
it is also described here for completeness.)

altitude See “ProbeCorePackage®:
(Though this property is used for defining core data elements,
it is also described,here for completeness.)

velocity Driving speed,

acceleration Rate of increase in driving speed.

yawRate Rate of.vehicle horizontal rotation.

stoppingTime The'time at which driving ends.

engineStoppedTime Ihe time at which the engine is turned off.

lateralAcceleration Rate of increase in lateral motion.

direction The direction of vehicle travel.

vehicleType The type of “Vehicle”.

vehicleUsage The usage of “Vehicle”.

GForce Measured at wheel to indicate a pothole or bumpy road.

suddenSteeringManoeuvre | Emergency steering manoeuvre made by driver.

Engine A machine that produces power by burning fuel igternally. It
consists of the engine proper, fuelling system and other
components.

FuellingSystem A system in charge of fuel management.

fuelConsumption The rate of fuel usage.
averageFuelConsumption Average rate of fuel usage.

DriveTrainSystem

A system that tfransfers the engine power 1o the fires. It
includes the transmission, propeller shaft, differential and drive
shaft.

Chassis A portion of a vehicle excluding the body, engine and drive
train. It consists of the suspension system, steering system
and the running gear, including the tires and other
components.

BrakingSystem The braking system consists of the foot brake and parking

brake systems and various control systems such as an
antilock braking system (ABS), traction control system (TCS),
vehicle stability control (VSC) system and others.

© 1SO 2009 — All rights reserved
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Table A.2 (continued)

Class property description

Brake Equipment to make the vehicle slow or stop.

status Status of “Brake”.
boostAssist Brake boost assist function.
AntiLockBrakeSystem Equipment that prevents tire locking from sudden braking or
stopping on slippery pavement.
status Status of “AntiLockBrakeSystem”.
TractionContlloISystem Equipment that prevents slipping.
status Status of “TractionControlSystem”.

VehicleStabilityControl Equipment that helps provide stable driving.

status Status of “VehicleStabilityControl”.

ParkingBrake] Auxiliary brake for parking. Side brake.

status Status of “ParkingBrake”.

SafetySystem Safety equipment is divided bétween passive safety systemns
that mitigate occupant injury’in the event of a traffic crashjand
active safety systems that reduce the likelihood of a traffig
crash.

InteriorEquiprnent The devices, instriments and components used in the ca:[;in.
It comprises vafious control switches for the headlamps, thirn
signal indicators, fog lamps, windshield wipers, doors, truik,
seat-beltstand so on.

Wiper Equipment that clears or cleans front or rear glass.

status Status of “Wiper”.

SeatBelt Safety belt to protect an occupant in a crash.

status Status of “SeatBelt”.

Trunk An area for stowing luggage.

status Status of “Trunk”.
Door Entrance to a vehicle.
status Status of “Door”.

OnboardInformation This term refers to devices that provide information to the

Equipment driver, such as a navigation system and other equipment.

ExteriorLights Vehicle exterior lights.

status Status of parking light, low beam, high beam, footlights,

automatic light control and turn-hazard signal.

A.7 SurroundingPackage

Figure A.4 shows the “SurroundingPackage” and Table A.3 gives its class descriptions.

28 © 1SO 2009 — Al rights reserved
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Environment
rainfallintensity
temperature
lightCondition
_*
surrounds
5 ; S urroundingObject
exists
Vehicle distance
0.* direction
runs
0..*
LaneMark Obstacle
Road

longitudinalS lopeS cale

Figure A.4 — SurroundingPackage

“SurrpundingPackage” defines data element concepts that ¢arrespond to properties of the roadl, the driving

envirpbnment and other objects physically surrounding the vehicle.

Thesg surrounding physical entities are representedyas “Environment”’, “Road”, and “SurroupdingObject”.

They|can be represented as subclasses of these classes and parts of these classes.

Table A.3 — Class descriptions for SurroundingPackage

Clasg Property Description
Vehigle See “ProbeCorePackage”.
Envifonment The circumstances or conditions around the “Vehicle”.
rainfalllntensity Rate at which rainfall occurs around the “Vehicle”.
temperature Ambient air temperature around the “Vehicle”.
lightCondition Degree of lightness around the “Vehicle”.
Roag Surfaces on which the “Vehicle” runs.
longitudinalSlopeScale Degrees relative to the horizontal.
Surrqunding©bject Object which is in the vicinity of the “Vehicle”.
distance Distance between the “Vehicle” and the object.
direction Direction of the object relative to the Vehicle
Obstacle A nearby Object in the Vehicle’s way.
detected The fact that the “Obstacle” is sensed, which indicates the presence
of “Obstacle(s)”. (This property is inherited from “Object”.)
distance “Obstacle” distance from “Vehicle”. (This property is inherited from
“SurroundingObject”.)
direction The direction of the “Obstacle” as measured from the “Vehicle”. (This
property is inherited from “SurroundingObject”.)
LaneMark Lane marking on the left or right side of the lane in which the “Vehicle”
is travelling.
detected The fact that the “Lanemark” is sensed, which indicates the presence

of “LaneMark”. (This property is inherited from “Object”.)

© 1SO 2009 — All rights reserved
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A.8 RoadNetworkPackage

Figure A.5 shows the “RoadNetworkPackage” and Table A.4 gives its class descriptions.

“RoadNetwo

Vehicle Path
exceptionVariance
origin
traces destination
0.. 0 *
Link Point
0.* connects 2.

kPackage” defines data element concepts that correspond to properities of the road network

Figure A.5 — RoadNetworkPackage

This packagé represents the logical network of road structures that is represented as a set of “Points| and

“Links”.
Table A.4 — Class descriptions for RoadNetworkPackage

Class Rroperty Description

Vehicle See “ProbeCorePackage”

Path The connection between.origin and destination. May consist of multiple “Links”.

gxceptionVariance Vehicle path on roadis different from path indicated in map database
Link The connection‘between two “Points”.
Point Point on the\road, especially at intersections.

30
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Annex B
(normative)

Core data elements in XML format

The following is the XML definition of core data elements.

<?xml version="1.0" encoding="UTF-8"?>

<probpe_data_dictionary>

fprobe_data_element descriptive_name="Sensing.timestamp:real">
<ASN.1_name>Sensing-timestamp</ASN.1_name>

<ASN.1_object_identifier>{ 1 0 22837 000 000 }</ASN.1_object_identifier>
<definition>Based on January 1, 1970 (it is same as "UNIX epoch time").</definition>
<descriptive_name_context>probe</descriptive_name_contéxt>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>

<data_type>REAL</data_type>

<format>REAL</format>

<unit_of _measure>sec</unit_6f ymeasure>
<valid_value_rule>real</valid_value_rule>

<data_quality>n.a,</data_quality>

</probe_data_elemenit>

fprobe_data_‘element descriptive_name="Sensing.latitude:Ictn-in-degree-with-confidence">
<ASN1_name>Sensing-latitude</ASN.1_name>

<ASN.1_object_identifier>{ 1 0 22837 000 001 }</ASN.1_object_identifier>

<definition>Latitude of the vehicle observed by the location position sensor, and accuracy of a
sensor.</definition>

<descriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>
<data_type>LocationDegreeWithConfidence ::= SEQUENCE {

degree REAL,
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ce REAL }</data_type>

<format>latitude [-90...90]. Format of confidence is expressed in REAL..</format>

<un

it_of measure>degree, millimetre</unit_of measure>

<valid_value_rule>real [-90...90]. confidence is any real number.</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

<probe [data_element descriptive_name="Sensing.longitude:lctn-in-degree-with-confidence">
<AS8N.1_name>Sensing-longitude</ASN.1_name>
<A3N.1_object_identifier>{ 1 0 22837 000 002 }</ASN.1_object_identifier>
<definition>Longitude of the vehicle observed by the sensor, and accuracy of a)sensor.</definitipn>
<depcriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>
<data_type>LocationDegreeWithConfidence ::= SEQUENCE {

degree REAL,

confidence REAL }</data_type>

<fogmat>longitude [-180...180]. Format-of:confidence is expressed in REAL.</format>

<un
<va
<da
</probe |
<probe |

<AS

t of measure>degree, millimetre</unit_of measure>

id_value_rule>real [-180£.180]. confidence is any real number.</valid_value_rule>
ta_quality>n.a.</data_quality>

| data_element>

data_element descriptive_name="Sensing.altitude:Ictn-in-altitude-with-confidence">

N.1\.name>Sensing-altitude</ASN.1_name>

<ASN.1_object_identifier>{ 1 0 22837 000 003 }</ASN.1_object_identifier>

<de

<de

<da

finition>Altitude of the vehicle observed by the sensor, and accuracy of a sensor.</definition>

scriptive_name_context>probe</descriptive_name_context>

ta_concept_type>data element</data_concept_type>

<standard>EMPTY</standard>

<da

altitude |

32

ta_type>LocationAltitudeWithConfidence ::= SEQUENCE {

NTEGER,

© 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=286a80fbde0ee1bb16646b2c5e50a637

ISO 22837:2009(E)

confidence REAL }</data_type>
<format>INTEGER. Format of confidence is expressed in REAL.</format>
<unit_of measure>metre, metre</unit_of measure>
<valid_value_rule>integer [-65535...65535]. confidence is any real number.</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

</probe_data_dictionary>
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Annex C
(normative)

Data elements in XML format

The following is the XML definition of data elements.

<probe data_element descriptive_name="Environment.temperature:qty-degrees-Celsius-with-
confidence"

<A8N.1_name>Environment-temperature</ASN.1_name>
<A3N.1_object_identifier>{ 1 0 22837 000 010 }</ASN.1_object_identifier>
<definition>ambient air temperature with confidence</definition>
<depcriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>
<data_type>QtyDegreesCelsiusWithConfidence :: = SEQUENCE {

degrees| INTEGER,

confidence INTEGER }</data_type>
<fogmat>air temperature. Format of confidence is expressed in degrees Celsius.</format>
<unjt_of measure>degree Celsius, degree Celsius.</unit_of measure>
<valid_value_rule>integer[-49:.:50, FFFF = unknown], integer[0...20]</valid_value_rule>
<data_quality>n.a.</data_guality>

</probe | data_element>

<probe_[data_element descriptive_name="Wiper.status:integer">

<A3N.1, hame>Wiper-status</ASN.1_name>

<A N1 ahinot i dantifines{ 41 N 292927 NONN NAE 1-/AQN 1 hi 4
O OO CCtT G et e T U 22091 oo 0 oO T~/ YorN 1 13

<definition>activation of wipers and operational mode (intermittent, slow, fast)</definition>
<descriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>

<standard>EMPTY</standard>

<data_type>INTEGER</data_type>

<format>0 = no wiper active, 1 = intermittent, 2 = slow, 3 = fast</format>
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<unit_of measure>concatenated code</unit_of measure>
<valid_value_rule>integer [0...3]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

<probe_data_element descriptive_name="Environment.rainfallintensity:integer">

<ASN.1_name>Environment-rainfallintensity</ASN.1_name>

<ASN.1_object_identifier>{ 1 0 22837 000 009 }</ASN.1_object_identifier>
<definition>rate at which rainfall occurs, expressed in units of depth per unit of time’.</definition>
<standard>EMPTY</standard>

<data_type>INTEGER</data_type>

<format>Rain fall intensity is expressed in millimetres/hour</format>
<unit_of measure>millimetre per hour</unit_of measure>
<valid_value_rule>Integer [0...999]</valid_value_rule>
<data_quality>n.a.</data_quality>

f¥/probe_data_element> <probe_data_element, descriptive_name="ExteriorLights.status:qode-exterior-
light-gtatus">

<ASN.1_name>ExteriorLights-status</ASN.1_name>
<ASN.1_object_identifier>{ 1.022837 000 011 }</ASN.1_object_identifier>
<definition>Status of all'vVehicle exterior lights</definition>
<descriptive_namé _context>probe</descriptive_name_context>
<data_concept)type>data element</data_concept_type>
<standard>EMPTY</standard>

<data” type>CodeExteriorLightStatus ::= SEQUENCE {

parkinglight INTEGER,

lowbeam INTEGER,

highbeam INTEGER,

foglights INTEGER,

automaticlightcontrol INTEGER,
turnhazardsignal INTEGER }</data_type>

<format>For parkinglight, lowbeam, highbeam, foglights, automaticlightcontrol: 0=0OFF, 1=ON; For
turnhazardsignal: 0=off,1=left, 2=right, 3=hazard</format>
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<unit_of _measure>code</unit_of measure>

<valid_value_rule>integer[0...1], integer[0...1], integer[0...1], integer[0...1], integer[0...1], integer[0...3]
</valid_value_rule>

<data_quality>n.a.</data_quality>

</probe_data_element>

<probe_data_element descriptive_name="Environment.light Condition:integer”>

Q 4 el : Vil N VY (HH LA Q
<A N T TIaTE L TVITOTHTICTIEITYNiG UNUTUOUNTS/ AOIN.

<A3N.1_object_identifier>{ 1 0 22837 000 008 }</ASN.1_object_identifier>

<d

<depcriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>
<data_type>INTEGER</data_type>

<fomat>Segmentation of direct measurement of light energy (lux); 0 =0 to 1lux, 1=2 to 10

2=101to 1
100 000 lux,

<un
<va
<da
</probe | data_element>
<probe |
<AY
<AY
<de

<de]

AL 4
I_Tidimic

inition>outside light conditions: degree of light in environment (bright to dark)</définition>

DOO lux, 3 =1 001 to 30 000 lux, 4 = 30 001 to 50 000-lux, 5 =50 001 to 80 000 lux, 6 =80 (
7 = over 100 000 lux</format>

t of measure>code</unit_of measure>
id_value_rule>integer [0...7]</valid_value_rule>

ta_quality>n.a.</data_quality>

data_element descriptive * name="Vehicle.velocity:rt-velocity-with-confidence">
N.1_name>Vehicle-velocity</ASN.1_name>

N.1_objectgidentifier>{ 1 0 22837 000 032 }</ASN.1_object_identifier>
finition>vehicle velocity with confidence data</definition>

scriptive_name_context>probe</descriptive_name_context>

D lux,
01to

<data_concept_type>data element</data_concept_type>

<standard>EMPTY</standard>

<data_type>RateVelocityWithConfidence :: = SEQUENCE {

velocity

INTEGER,

confidence INTEGER }</data_type>

<format>current vehicle speed. Format of confidence is expressed in meters/second.</format>
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<unit_of measure>metre per second, metre per second</unit_of measure>
<valid_value_rule>integer[0...99], integer[0...100]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

<probe data_element descriptive_name="Obstacle.detected:boolean">

<ASN.1_name>Obstacle-detected</ASN.1_name>

<ASN.1_object_identifier>{ 1 0 22837 000 015 }</ASN.1_object_identifier>
<definition>obstacle presence</definition>

<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>

<data_type>BOOLEAN</data_type>

<format>obstacle in current lane of vehicle at or near currént position; 1 = obstacle presg¢nt</format>
<unit_of measure>code</unit_of measure>

<valid_value_rule>0 or 1</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

fprobe_data_element descriptive_pame="Obstacle.distance:integer">
<ASN.1_name>Obstacle:distance</ASN.1_name>
<ASN.1_object_identifier>{ 1 0 22837 000 017 }</ASN.1_object_identifier>
<definition>obstacCle distance from vehicle detecting and reporting the obstacle</definitign>
<descriptivevname_context>probe</descriptive_name_context>
<data. concept_type>data element</data_concept_type>

<standard>EMPTY</standard>

<data_type>INTEGER</data_type>
<format>distance from reporting vehicle at time of reporting</format>
<unit_of measure>decimetre</unit_of measure>
<valid_value_rule>integer [0...999]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

<probe_data_element descriptive_name="Obstacle.direction:integer">
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<ASN.1_name>Obstacle-direction</ASN.1_name>

<ASN.1_object_identifier>{ 1 0 22837 000 016 }</ASN.1_object_identifier>
<definition>obstacle direction from vehicle detecting and reporting the obstacle</definition>
<data_concept_type>data element</data_concept_type>

<standard>EMPTY</standard>

<data_type>INTEGER</data_type>

<for|mat>azimuth relative to forward direction of vehicle</format>
<unjt_of measure>degree</unit_of measure>
<valid_value_rule>integer [-90... 90]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe | data_element>

<probe [data_element descriptive_name="AntiLockBrakeSystem.status:bocolean">
<AS3N.1_name>AntiLockBrakeSystem-status</ASN.1_name>
<ASN.1_object_identifier>{ 1 0 22837 000 004 }</ASN.1Cobject_identifier>
<definition>activation of anti-lock braking system which indicates poor road traction</definition>|
<descriptive_name_context>probe</descriptive’ name_context>
<data_concept_type>data element</data>concept_type>
<standard>EMPTY</standard>
<data_type>BOOLEAN</data_type>
<foqmat>1 = ABS activated</format>
<unjt_of measure>code</unit_of measure>

<valid_valueirule>0 or 1</valid_value_rule>

<dara_quality>n.a.</data_qua|ity>

</probe_data_element>

<probe_data_element descriptive_name="TractionControlSystem.status:boolean">
<ASN.1_name>TractionControlSystem-status</ASN.1_name>
<ASN.1_object_identifier>{ 1 0 22837 000 022 }</ASN.1_object_identifier>
<definition>activation of traction control system, which indicates poor road traction</definition>
<descriptive_name_context>probe</descriptive_name_context>

<data_concept_type>data element</data_concept_type>
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<standard>EMPTY</standard>
<data_type>BOOLEAN</data_type>
<format>1=TC activated</format>
<unit_of measure>code</unit_of measure>
<valid_value_rule>0 or 1</valid_value_rule>

<data_quality>n.a.</data_quality>

</probe_data_element>

fprobe_data_element descriptive_name="VehicleStabilityControl.status:boolean">
<ASN.1_name>VehicleStabilityControl-status</ASN.1_name>
<ASN.1_object_identifier>{ 1 0 22837 000 034 }</ASN.1_object_identifier>

<definition>activation of Vehicle Stability Control (also called Electronic Stability Program), which is
indicgtive of hazardous conditions</definition>

<descriptive_name_context>probe</descriptive_name, context>
<data_concept_type>data element</data_concept.type>
<standard>EMPTY</standard>
<data_type>BOOLEAN</data_type>

<format>1=ESP/VSC activated</format>

<unit_of measure>code</unit ‘of measure>
<valid_value_rule>0 or(1</valid_value_rule>
<data_quality>n.a(</data_quality>

</probe_data_element>

fprobe_datazelement descriptive_name="Vehicle.GForce:integer">

<ASN.1_name>Vehicle-gForce</ASN.1_name>

<ASN.1_object_identifier>{ 1 0 22837 000 027 }</ASN.1_object_identifier>

<definition>Vertical G force to indicate a pothole or bumpy road; reported based on exceeding a
threshold</definition>

<descriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>
<data_type>INTEGER</data_type>

<format>Vertical G force as measured at wheel. Signed.</format>
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<unit_of _measure>tenth of G</unit_of _measure>
<valid_value_rule>integer [-99 ... 99]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

<probe data_element descriptive_name="Vehicle.acceleration:rt-acceleration-with-confidence">

<ASN.1_name>Vehicle-acceleration</ASN.1_name>

<A3N.1_object_identifier>{ 1 0 22837 000 024 }</ASN.1_object_identifier>

<definition>detection of acceleration/deceleration by vehicle, which exceeds a defined,threshold

confidence</definition>
<depcriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>
<data_type>RateAccelerationWithConfidence :: = SEQUENCE {
accelergtion INTEGER,

confidence INTEGER }</data_type>

with

<fogmat>detection of acceleration by vehicle, which exceeds a defined threshold. signed. Format of

confidence i expressed in cm/s2</format>

<unjt_of measure> centimetre per second squared, centimetre per second squared
</unit_of _mgasure>

<valid_value_rule>integer[0...3000], integer[0...1000]</valid_value_rule>
<data_quality>n.a.</data (quality>
</probe |data_element>
<probe_[data_element.descriptive_name="Brake.status:integer">

<AS8N.1_name>Brake-status</ASN.1_name>

<A3ND_object_identifier>{ 1 0 22837 000 006 }</ASN.1_object_identifier>

<definition>Brake Activation and Force</definition>
<descriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>

<data_type>INTEGER</data_type>

<format>activation of vehicle brakes either by driver or automatic system, and the degree of braking,

expressed as % of full braking force</format>
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<unit_of measure>scale [0...99]</unit_of measure>
<valid_value_rule>integer [0...99]</valid_value_rule>

<data_quality>n.a.</data_quality>

</probe_data_element>

<probe_data_element descriptive_name="Brake.boostAssist:integer">

<ASN.1_name>Brake-boostAssist</ASN.1_name>

<ASN.1_object_identifier>{ 1 0 22837 000 005 }</ASN.1_object_identifier>

<definition>Engagement of brake boost assist function, as an indication lof an

situalion</definition>

confi

<descriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>
<data_type>INTEGER</data_type>
<format>0 = not activated, 1 = activated</format>
<unit_of measure>code</unit_of measure>
<valid_value_rule>integer [0...1]</valid_wvalue_rule>
<data_quality>n.a.</data_quality>

t/probe_data_element>

kprobe_data_element descriptive_name="Vehicle.yawRate:rt-yaw-rate-with-confidence">
<ASN.1_name>Vehicle-yawRate</ASN.1_name>
<ASN.1_objeet)identifier>{ 1 0 22837 000 033 }</ASN.1_object_identifier>

<definition>Rate of change of yaw angle, which can indicate hazardous or emergency si
jence</definition>

<descriptive_name_context>probe</descriptive_name_context>

<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>

<data_type>RateYawRateWithConfidence :: = SEQUENCE {

yaw-rate INTEGER,

confidence INTEGER }</data_type>

<format>Rate of change of yaw angle. Format of confidence is expressed in

degrees/second.</format>
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<unit_of _measure>degree per second, degree per second</unit_of measure>
<valid_value_rule>integer[0...359], integer[0...359]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

<probe_data_element descriptive_name="FuellingSystem.fuelConsumption:integer">

<ASN.1_name>FuellingSystem-fuelConsumption</ASN.1_name>

<A3N.1_object_identifier>{ 1 0 22837 000 013 }</ASN.1_object_identifier>
<definition>current fuel consumption</definition>
<depcriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>
<data_type>INTEGER</data_type>
<fogmat>fuel consumption rate </format>
<unjt_of _measure> millilitre per minute</unit_of measure>
<valid_value_rule>integer [0...999]</valid_value -rale>
<data_quality>n.a.</data_quality>

</probe |data_element>

<probe_[data_element descriptive_name="FuellingSystem.averageFuelConsumption:integer">
<A8N.1_name>FuellingSystem-averageFuelConsumption</ASN.1_name>
<A3N.1_object_identifier={ 1 0 22837 000 012 }</ASN.1_object_identifier>
<definition>average\fuel consumption</definition>

<depcriptive‘name_context>probe</descriptive_name_context>

<dara_concept_type>data element</data_concept_type>

<standard>EMPTY</standard>
<data_type>INTEGER</data_type>

<format>average fuel consumption rate</format>

<unit_of _measure> millilitre per minute</unit_of measure>
<valid_value_rule>integer [0...999]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>
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<probe_data_element descriptive_name="Vehicle.stoppageTime:integer">
<ASN.1_name>Vehicle-stoppageTime</ASN.1_name>
<ASN.1_object_identifier>{ 1 0 22837 000 029 }</ASN.1_object_identifier>
<definition>time during which vehicle is stopped with engine idling</definition>
<descriptive_name_context>probe</descriptive_name_context>

<data_concept_type>data element</data_concept_type>

<standard>EMPTY</standard>

<data_type>INTEGER</data_type>

<format>time elapsed</format>

<unit_of measure>tens of seconds</unit_of measure>
<valid_value_rule>integer [0...999]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

¥probe_data_element descriptive_name="Vehicle.engineStoppedTime:integer">
<ASN.1_name>Vehicle-engineStoppedTime</ASN.1_name>
<ASN.1_object_identifier>{ 1 0 22837000 026 }</ASN.1_object_identifier>
<definition>period of time that the:eéngine is stopped</definition>
<descriptive_name_context>probe</descriptive_name_context>
<data_concept_type=data element</data_concept_type>
<standard>EMPTY</standard>

<data_type>INTEGER</data_type>

<format>time elapsed</format>

<unit_of measure>minute</unit_of measure>

<valid_value_rule>integer [0...999]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

<probe data_element descriptive_name="Vehicle.lateralAcceleration:rt-acceleration-with-confidence">
<ASN.1_name>Vehicle-lateralAcceleration</ASN.1_name>

<ASN.1_object_identifier>{ 1 0 22837 000 028 }</ASN.1_object_identifier>
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<definition>lateral acceleration experienced by vehicle, which can indicate an emergency manoeuvre,
with confidence</definition>

<descriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>

<data_type>RateAccelarationWithConfidence :: = SEQUENCE({

ol
1

lateral AgcetaratiortN EGER,
confidence INTEGER }</data_type>
<fofmat>Rate of change of lateral acceleration. Format of confidence is expressed inem/s2</format>

<unjt_of measure> centimetre per second squared, centimetre per second squared
</unit_of _mgasure>

<valid_value_rule>integer[0... 3000], integer[0...1000]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe |data_element>

<probe_[data_element descriptive_name="Path.exception Variance:integer">
<A3N.1_name>Path-exceptionVariance</ASN.1 .name>
<ASN.1_object_identifier>{ 1 0 22837 000 019.}</ASN.1_object_identifier>

<definition>vehicle path on road is different from path indicated in map database, indicating| map
database negds to be updated. This data element is only a flag that this situation is detected.</definition>

<depcriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>
<data_type>INTEGER</data_type>

<foqmat>0nce detected, vehicle reports variance every 20 m or once per second, whicheyer is
greater. 1 = path.exception detected</format>

<unit_of _measure>code</unit_of measure>
<valid_value_rule>integer[0...1]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

<probe_data_element descriptive_name="Vehicle.direction: qty-direction-with-confidence">

<ASN.1_name>Vehicle-direction</ASN.1_name>
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<ASN.1_object_identifier>{ 1 0 22837 000 025 }</ASN.1_object_identifier>

<definition>current direction of vehicle travel. This data element supports other data elements such
as obstacle detection</definition>

<descriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>

<standard>EMPTY</standard>

q

q

4

unsp

data—type>QtyDirectionWithConfidence———=SEQUENCES
irection INTEGER,
onfidence INTEGER }</data_type>
<format>degrees relative to North, format of confidence is expressed in ‘tenths of degree
<unit_of measure>tenth of degree, tenth of degree</unit_of measure>
<valid_value_rule>Integer [0...3600], Integer [0...1000]</valid. value_ rule>
<data_quality>n.a.</data_quality>
t/probe_data_element>
cprobe_data_element descriptive_name="Vehicle.vehicleType:integer">
<ASN.1_name>Vehicle-vehicleType</ASN.1_name>
<ASN.1_object_identifier>{ 1 0 22837 000 031 }</ASN.1_object_identifier>
<definition>Type of vehicle </definition>
<descriptive_name_contéxt>probe</descriptive_name_context>
<data_concept_typerdata element</data_concept_type>
<standard>EMPTY</standard>
<data_type>INTEGER</data_type>

<format>0=Unknown, 1=passenger car, 2=light truck, 3=heavy truck (&gt 5 000 kg
pcified), 4=bus, 5=motorcycle, 6=articulated truck, 7=car with trailer, 8=truck with traile

s.</format>

(axis count
(axis count

unsp

peified), 9=high sided vehicle, 10=heavy truck (axis count =2), 11=heavy truck (axis count =

B), 12=heavy

truck (axis count =4), 13=heavy truck (axis count =5), 14=heavy truck (axis count =6), 15=heavy truck (axis
count =7), 16=truck with trailer (axis count =2), 17=truck with trailer (axis count =3), 18=truck with trailer (axis
count =4), 19=truck with trailer (axis count =5), 20=truck with trailer (axis count =6), 21=truck with trailer (axis
count =7), 22 to 255 = local definition</format>

<unit_of _measure>code</unit_of measure>
<valid_value_rule>integer [0...255]</valid_value_rule>

<data_quality>n.a.</data_quality>

</probe_data_element>
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<probe_data_element descriptive_name="Vehicle.vehicleUsage:integer">
<ASN.1_name>Vehicle-vehicleUsage</ASN.1_name>
<ASN.1_object_identifier>{ 1 0 22837 000 036 }</ASN.1_object_identifier>
<definition>Usage of vehicle </definition>
<descriptive_name_context>probe</descriptive_name_context>

<data_concept_type>data element</data_concept_type>

<standard>EMPTY</standard>
<data_type>INTEGER</data_type>

<foqmat>0=Unknown, 1=private use, 2=taxi, 3=commercial, 4=public transport, 5=emergency
services, 6=patrol services, 7=road operator, 8=snow plough, 9=hazmat (hazardous |material), 10=¢ther,
11 to 255 = Ipcal definition</format>

<unjt_of measure>code</unit_of measure>
<valid_value_rule>integer [0...255]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe |data_element>

<probe_[data_element descriptive_name="Vehicle.suddenSteeringManoeuvre:integer">
<A3N.1_name>Vehicle-suddenSteeringManoguvre</ASN.1_name>
<ASN.1_object_identifier>{ 1 0 22837 ,000-030 }</ASN.1_object_identifier>

<definition>Detection of emergency. steering manoeuvre made by driver, based on angular rofation
rate of steering wheel, which exceeds a defined threshold; or based on lateral acceleration</definition>

<depcriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<stgndard>EMPRIY</standard>

<data_type=INTEGER</data_type>

<fomat>angular rotation rate of steering wheel</format>

<unit_of _measure>degree per second</unit_of measure>
<valid_value_rule>integer [0...359]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

<probe_data_element descriptive_name="LaneMark.detected:integer">

<ASN.1_name>LaneMark-detected</ASN.1_name>
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<ASN.1_object_identifier>{ 1 0 22837 000 014 }</ASN.1_object_identifier>
<definition>Status of lane marking detection</definition>
<descriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>

<data_type>INTEGER</data_type>

<format>0 = lane marking not detected, 1 = lane marking detected</format>
<unit_of measure>code</unit_of measure>

<valid_value_rule>integer [0...1]</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

¥probe_data_element descriptive_name="Road. longitudinal SlopeScale:integer">
<ASN.1_name>Road-longitudinalSlopeScale</ASN.1\name>
<ASN.1_object_identifier>{ 1 0 22837 000 020 }</ASN.1_object_identifier>
<definition>Current longitudinal slope scalelof vehicle travel</definition>
<descriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>

<data_type>INTEGER,</data_type>

<format>Degreesrelative to the horizontal</format>

<unit_of .measure>tenth of degree</unit_of measure>

<valid, value_rule>integer [-899...900]</valid_value_rule>

<data_quality>n. a.</data_quality>

</probe_data_element>
<probe data_element descriptive_name="Seatbelt.status: code-seatbelt-status">
<ASN.1_name>Seatbelt-status</ASN.1_name>
<ASN.1_object_identifier>{ 1 0 22837 000 021 }</ASN.1_object_identifier>
<definition>Seat-belt status reported consistent with AMI-C message set. Addresses all possible seat
locations. This data element may be used for data cleansing and would not typically be

aggregated.</definition>

<descriptive_name_context>probe</descriptive_name_context>
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<data_concept_type>data element</data_concept_type>
<standard>EMPTY</standard>
<data_type>CodeSeatbeltStatus ::= SEQUENCE {

driver INTEGER, middlefront INTEGER, passenger INTEGER,

secondrowleft INTEGER, secondrowmiddle INTEGER, secondrowright INTEGER,

thirdrowleft INTEGER, thirdrowmiddle INTEGER, thirdrowright INTEGER,

fourthroyvleft INTEGER, fourthrowmiddle INTEGER, fourthrowright INTEGER,
fifthrowlg¢ft INTEGER, fifthrowmiddle INTEGER, fifthrowright INTEGER }</data_type>
<fogmat>For each seat, 0=not equipped, 1=non-fastened, 2=fastened</format>
<unjt_of measure>concatenated code</unit_of measure>
<valid_value_rule>integer[0...2], integer[0...2], integer[0...2], integer[0...2],
integer[0...2], integer[0...2], integer[0...2], integer[0...2], integer[0...2];, integer|0...2],
integer[0...2], integer[0...2], integer[0...2]</valid_value_rule>
<data_quality>n.a.</data_quality>
</probe |data_element>
<probe [data_element descriptive_name="Door.status;boolean">

<A3N.1_name>Door-status</ASN.1_name>

<AS3N.1_object_identifier>{ 1 0 22837 000-007 }</ASN.1_object_identifier>

integer[@..
integer[@..

<definition>indication that one or ‘more vehicle doors is open. This data element may be usd

data cleansirjg and would not typically bé aggregated.</definition>
<depcriptive_name_context>probe</descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>EMPRIY</standard>

<data_type=BOOLEAN</data_type>

<foymat>data expresses "door open warning" is on or off: 0=off, 1=on</format>

<unit_of measure>code</unit_of measure>
<valid_value_rule>0 or 1</valid_value_rule>
<data_quality>n.a.</data_quality>

</probe_data_element>

<probe data_element descriptive_name="Trunk.status:boolean">

<ASN.1_name>Trunk-status</ASN.1_name>

2],
2],

d for
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