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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
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-governmental, in liaison with ISO, also take part in the work. ISO collaborates closel
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Pa
main task of technical committees is to prepare International Standards. Draft_International
pted by the technical committees are circulated to the member bodies for voting. Publica

rnational Standard requires approval by at least 75 % of the member bodies.casting a vote.

other circumstances, particularly when there is an urgent market .requirement for such dod
hnical committee may decide to publish other types of document:

an ISO Publicly Available Specification (ISO/PAS) representsan agreement between technica

overnmental and

with the
t 2.
Standards
ion as an

uments, a

experts in

an I1SO working group and is accepted for publication if it iS;aapproved by more than 50 % of th¢ members

of the parent committee casting a vote;

an I1SO Technical Specification (ISO/TS) representscan agreement between the members of
committee and is accepted for publication if it is approved by 2/3 of the members of the commit
a vote.

ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confi
her three years, revised to become anjInternational Standard, or withdrawn. If the ISO/PAS of

A technical
lee casting

'med for a
ISO/TS is

firmed, it is reviewed again after a further three years, at which time it must either be transformed into an

rnational Standard or be withdrawn.

ention is drawn to the possibility that some of the elements of this document may be the subjeq
nts. ISO shall not be held responsible for identifying any or all such patent rights.

D/TS 25114 was prepared by Technical Committee ISO/TC 204, Intelligent transport systems.

t of patent
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Introdu

ction

Probe vehicle systems are being investigated and deployed throughout the world. It is expected that the
number of practical systems will grow steadily over the next few years. Since communications airtime will
always be a scarce and expensive commodity, efficient probe data reporting systems must rely on techniques

to use airtime efficientl
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and economically. One way to accomplish this is to have the probe processing cen
conomic collection of necessary probe information by sending reporting management instructi
hicles, that is probe data reporting management (PDRM).

ehicle systems have to collect and manage probe data from a variety of vehicles frem differ
nufacturers, the standardization of these reporting management instructions is essential. To do t
framework for PDRM is also required.

ical Specification

promotes communication and mutual understanding among the developers and the operators

vehicle systems, and

system developers who are developing probe vehicle/systems to define a key tool
unications-efficient probe vehicle systems, i.e. PDRM.

ical Specification also provides

rence architecture for PDRM within an architecture which encompasses both this function 3
defined in ISO 22837,

sic data framework for defining PDRM instructions, and

ncrete definition of these instructions.

bles a landside probe processing center to issue requests to probe vehicles to optimize probe d
A\ preliminary set of management instructions for PDRM are defined which support selective prdg

ing and the efficient ugeyof communications airtime.

e model is provided*which incorporates the reference model of ISO 22837, vehicle probe data
Ccommunications, and also encompasses PDRM aspects.

ter
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system developers and operators to specify efficient probe data collection and processing systems;
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telligent transport systems — Probe data reporting
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ifferent types of PDRM messages are also,identified and defined, such as

dion, and roadway heading to which the instruction applies.

Scope

DRM) messages to facilitate the specification and design of probe vehicle systems*and give
initions of PDRM messages.

s Technical Specification specifies

reference architecture for probe vehicle systems and probe data whi¢hyincorporates PDRM ba
reference architecture for ISO 22837, and

basic data framework for PDRM instructions, which defines spegcifically
1) necessary conditions for PDRM instructions, and
2) notations of these instructions (in XML).

s Technical Specification also provides the rules for using PDRM instructions.

PDRM messages consisting of individual instructions which define reporting aspects or requir|
probe vehicle systems,

start/stop all probe data reporting,
start/stop probe datarreporting of specific probe data elements, and
generic schemefer conveying criteria for reporting specific probe data elements.

RM instructions may be structured in terms of a time period in which they are valid (duration),

s Technical Specification provides a common framework for defining probe data reperting m@nagement

5 concrete

sed on the

ements for

peographic
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1ISO 14817
and ITS/T

ISO 22837

ISO 1000,

Figure 1 — Scope of this Technical Specification

native references

ing referenced documents are indispensable for the application of this document. For da
, only the edition cited applies. Forundated references, the latest edition of the referen
including any amendments) applies:.

, Transport information and control systems — Requirements for an ITS/TICS central Data Regi
CS Data Dictionaries

2009, Vehicle probe data for wide area communications

S! units and recomimendations for the use of their multiples and of certain other units

ISO/IEC 8824-1:2008 \Information technology — Abstract Syntax Notation One (ASN. 1):Specification of bg

notation

3 Term

ted
red

Btry

sic

1S -and definitions

For the purposes of this document, the terms and definitions given in ISO 22837 and the following apply.

3.1

probe data
vehicle sensor information formatted as probe data elements and/or probe messages that is processed,
formatted, and transmitted to a land-based center for processing to create a good understanding of the driving

environme

3.2

nt

probe data element
data item included in a probe message
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3.3

probe message

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

NOTE It is emphasized that a probe message should 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.

34
PDRM commands
cofnmands sent within probe vehicle systems to manage the content and transmission of probe/miessages

EXAMPLES
— | Selectively enable or disable various levels of probe data reporting
— | Selectively enable or disable reporting of particular types of probe data

— | Adjust the criteria for probe data reporting for specific probe data elements (forjexample, do not report a gmaller than
13 degree difference in air temperature)

— | Adjust the criteria for probe data reporting for specific probe data elements based on the delta value

NQTE These PDRM commands can be structured with timesxand/or geographic information to define g context in
which they are valid.

3.5
PDRM common data element
on¢ of several data elements that are included in-all PDRMs

3.6
PDRM instruction type-specific elements

ents particular to the PDRM instrUction type

E The instruction types are.data capture, threshold and delta.

PDRM messages
megssage containing one-or more PDRM instructions within a message structure

probe vehicle\system
sygtem consisting of vehicles which collect and transmit probe data and land-based centers which gollate and
prdcessdata from many vehicles to build an accurate understanding of the overall roadway and driving
enyirohment

3.9
processed probe data
data from probe data messages which has been collated and analysed in combination with other data

3.10

vehicle sensor

device within a vehicle that senses conditions inside and/or outside the vehicle or that detects actions that the
driver takes

© 1SO 2010 — All rights reserved 3
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4 Reference architecture

4.1 General

Meta-architecture encompassing PDRM messages and also probe data reporting is specified in ISO 22837.

The reference architecture for PDRM presents the initial categorization of system components and their
relationships from a conceptual point of view. A component is depicted as a UML class and represents an
encapsulation of functions and data that is conceptually considered as an individual entity in the PDRM
instructions. A relationship is depicted as a UML association and represents potential control and/or data flow

among cotj

Figure 2 shhows the overall structure of the reference architecture for PDRM instructions.

nponents.
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The components of this referencé architecture are specified in 4.2 and 4.3.

4.2 Referenced datarepository

Reference

4.3 Onk

\Reference dafa
+ SaUrce
Reference data repaositary

Figure, 2= 'Reference architecture for PDRM

1 data repaesitory holds data for reference by the probe message generator.

oard\data source

The onbod

rd-datasource provides originat-datatatwittbecomea probe dataetement—Origimat datammay

be

raw sensor data or data from other onboard applications. Onboard data sources may be (various types of)

sensors or

onboard systems.

4.4 PDRM generator

Landside provides the mechanism that creates the PDRM message as specified by the probe processing

center.
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4.5 Probe data element generation

Probe data element generation describes a process for creating probe data elements from original data,

inc
a)

b)

c)

4.4

Prq

vehicles and extracts probe data from these messages.

4.3
Th
4.8
Th

Sp
PD

4.¢

A H
col

4.1

luding

no processing (probe data element is identical to original data),

normalizing original data (probe data element is the result of performing a calculation or transformation on

original data), and

B H=o rica-al-dat $ Sanarat PO VPR U4 £ Aot ra-Hia] H P20 £ rioa-al-dat P
PTOUCTSSTTY UTghiTar Uatad— U yoTmoTatC oWty Po— UT Uata (TTTUntrpre It TS~ UT uhgiiar data—arc

possibly over a time period, to produce the probe data element, e.g. "traffic jam detected").

Probe collection

be collection describes a process a landside activity undertakes that receives probe messag

PDRM transmitter

e PDRM transmitter functionality sends PDRM messages as described by the PDRM generator.

Reporting condition
b probe data reporting condition of a probe message is.-determined by a PDRM message. Thig

ecification expects on-board devices utilizing this Technical Specification to possess the ability
RM messages based on the availability of the probé‘data elements to the on-board device or veh

PDRM message

PDRM message is a message in a probe vehicle system that contains commands for controlling
ection and transmission. Commands.include

selectively enabling or disabling various levels of probe data reporting,
selectively enabling or disabling reporting of particular types of probe data,

adjusting the criteriafor probe data reporting for specific probe data elements (for example, dag
a smaller than £3 degree difference in air temperature), or

adjusting the“eriteria for probe data reporting for specific data elements based on the delta va
messages\can be structured with time and/or geographic information which define windows/reg
which teapply the instructions.

processed,

es sent by

Technical
to process
icle.

probe data

not report

lue. These
ions within

0CProbe message generation

Describes a process by which probe messages are created. This may involve commands in PDRM messages
and other criteria not specifically contained in a PDRM message.

4.11 PDRM receiver

Describes the process a probe vehicle system follows to provide a filtering functionality based on received
PDRM messages. The PDRM receiver receives PDRM messages and processes for relevance to vehicle
location, heading and time.
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5 Basic data framework

5.1 General
The basic data framework describes the way to define PDRM instructions. Each message is specified in

accordance with ISO 14817. As the PDRM message is based on the probe messages described in ISO 22837,
the probe data elements and probe message formats shall conform to the data framework therein.

5.2 PDRM data element

The following are the requirements for specifying a PDRM data element.

DRM data element shall consist of a (property of a class, value)) phir,
jectClassTerm.propertyTerm:value-domain-term.

b) Each PDRM data element should have the following meta attributes:
1) dpscriptive name: A name in the form of the PDRM) data element

bjectClassTerm.propertyTerm:value-domain-term". Descriptive name is,used for the identificatjion
PDRM data element.

2) N.1 name: The ASN.1 name shall be the name of a data concept expressed as a valid
pereference" as defined in 12.2 of ISO/IEC 8824-1:2008.

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

4) dpgfinition: A statement in natural-language text that expresses the essential meaning of the PDRM
data element and assists humans in differentiating the{data element from all other data elements.

5) dpscriptive name context: A designation .of>;the ITS/TICS functional area within which fhe
descriptive name is relevant. The descriptive name context for each PDRM data element is "PDRN".

6) dpta concept type: A categorization of-the kind of data concept. The data context type of each

PDRM data element is "PDRM data element".

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

8) dpta type: The logical representation of the PDRM data element as expressed as a valid dpta
cpncept instance of:an’ASN.1 data type.

9) fgrmat: A natural language description of the logical layout of the data concept to facilitate
interchange-of data.

10) upit ofimeasure: Units shall be defined in accordance with ISO 1000. For units of enumeration, siich
ap equipment or units of issue, the standard measure shall be defined using this meta attribute.

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

12) data quality: Specifies the details of data quality for a PDRM data element. Multiple items may be
required to describe data quality, with some items being qualitative and others quantitative.

NOTE These basic meta attributes are specified either as mandatory or as optional in ISO 14817, but are mandatory
for PDRM data elements.

c) When a probe data dictionary is registered to the data registry, it should comply with 1SO 14817;
administrative meta attributes which are mandatory should be described.

6 © 1SO 2010 — All rights reserved
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5.3 PDRM messages

The following are the requirements for defining a PDRM message.

a)

b)

Each PDRM message consists of an instruction set of PDRM data elements sent to a vehicle from a
probe processing center as a unit.

Each probe message consists of PDRM common data elements and PDRM instruction type-specific
elements.

=
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data elements described above.

Each PDRM message should have the following basic meta attributes, as defined in 1ISO{14817:

1)

10)

descriptive name: A name of the PDRM message in the form of "MessageTerm
Descriptive name is used for the identification of a PDRM message.

ASN.1 name: The ASN.1 name shall be the name of a data ‘concept expressed
"typereference" as defined in 12.2 of ISO/IEC 8824-1:2008.

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

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

descriptive name context: A designation of the ITS/TICS functional area within
descriptive name is relevant. Descriptive nameé context for each PDRM message is "PDRIM

for PDRM

message".

As a valid

t-1.

the PDRM

which the

data concept type: A categorization of’the kind of data concept. The data context type of each

PDRM message is "message".

architecture reference: The name of one or more ITS/TICS Architecture "architecture fl
corresponding architecture~"source (subsystem or terminator) and architecture
(subsystem or terminator).into which this data concept can be meaningfully categorized i
in part.

architecture name: iThe designator (e.g. the title or number) of an ITS/TICS or other g
that contains th€ architecture reference(s).

architecture)version: The version number of an ITS/TICS or other architecture that cq
architeeture reference(s).

metadata source: Indicates whether or not each data element in the message is defi
dictionary; here "direct" means all PDRM data elements in PDRM messages are defi
dictionary.

bw"(s) with
Hestination
n whole or

rchitecture

ntains the

hed in this
ned in this

11)

data type: The logical representation of the message as expressed as a valid message

nstance of

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

correct ASN.1 module definition.
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6 PDRM common data elements

6.1 General

Conforming PDRM messages and the instructions contained therein are defined based on the basic data
framework. Each PDRM instruction shall contain the basic PDRM common data elements. These PDRM
common data elements include the number of PDRM instructions, PDRM instruction type, vehicle type code,
geo-specific address type, geo-specific address data, vehicle heading, roadway heading, reporting frequency,
and the probe data element to which the command applies.

The concept of PDRM common data elements identifies the PDRM common data element set between the
different message types. This concept does not intend to reflect a generic message framework and should’ hot
be treated|as such. Each PDRM instruction defines a different parameter set and is applicable to different
probe message generation use cases.

6.2 DataElement

The DataBlement field identifies the probe data element the PDRM applies to. This™field references and is
applied in accordance with ISO 22837.

6.3 PDRStopTime
The PDRStopTime element field indicates the time the vehicle should stop probe data reporting in accordance

with the cgndition identified in the PDRM instruction. This field references and is applied in accordance with
ISO 22837

6.4 PDRStartTime

The PDR$tartTime element field indicates the start_time at which the vehicle should begin probe data
reporting. This field references and is applied in accordance with ISO 22837.

6.5 Heading

The heading value indicates the heading.to which the PDRM message pertains. The field is a variable gize
dependenton the heading type utilized:

6.6 Numinstructions
The PDRM message framework supports the transmission of multiple instructions in a message set. The

Numinstruftions element)_represented as a byte, indicates the number of instructions included in the PDRM
message.

6.7 NumRegions

Regions-element represe ted

as a byte, indicates the number of region objects included in the instruction.

6.8 PDRM instruction type

The instruction type code indicates the PDRM instruction type represented as a byte. The PDRM instruction
type codes are defined in Table 3.

6.9 Region

The region object represents the region PDRM message reporting region. The region object consists of a
RegionType object and RegionData object.

8 © 1SO 2010 — All rights reserved
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6.10 RegionType

The geo-specific address type, represented as a byte, indicates the PDRM geographic reporting region.

6.11 RegionData

The geo-specific address data defines the geographical region as a REAL data type. The field is a variable
size dependent on the geo-specific address type code.

6.12 Reporting frequency

The reporting frequency value, listed in Table 3, sets the frequency to seconds for a probe message sent to
thg probe processing center. The value is represented as an integer with a possible rangé |of values of 0 to
9999. A value of 0 instructs the vehicle to stop reporting the associated data element.

6.13 RoadwayHeading

The RoadwayHeading indicates the general roadway designator heading_to“which the PDRM [instruction
peftains. The value is an enumeration of an eight-point compass. Any combination of settings may |pe used to
identify a heading region. The valid listed settings are defined in Table 1.

=2

Table 1 — Roadway heading sector mapping

Roadway
heading

North
NorthEast
East
SouthEast
South
SouthWest
West
NorthWest

© 1SO 2010 — All rights reserved 9
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6.14 Vehicle heading

The vehicle heading indicates the general GPS heading for which the PDRM command is valid. The value is
an enumeration of 16 sectors of 22,5 degrees each. Any combination of settings may be used to identify a
heading region. The valid settings are listed in Table 2.

Table 2 — Vehicle heading sector mapping

Heading sector

6.15 VehicleType

The addre
message.
vehicle typ

e or "all" for-all vehicle types.

0-22,5

22,5-45

45-67,5

67,5-90

90-112,5

112,5- 135

135-157,5

157,5- 180

180 - 202,5

202,5 - 225

225-2475

2475 -270

270 - 2925

292,5-315

315 -337,5

337,5 - 360

5s to type of vehiete' code, represented as a byte, identifies the target vehicle type for the PDRM
\Vehicle type cedes are specified in ISO 22837. The PDRM data element can select a spegific

10
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7 PDRM instruction definitions

7.1 General

Three distinct PDRM instructions allow the probe data processing center to tailor probe data reporting. The
instruction types are defined in 7.2 to 7.4.

Developers of probe vehicle systems may define PDRM instructions in addition to those defined in 7.2 to 7.4
as extensions. Parties who create extensions to this Technical Specification should be cautioned, however,
that PDRM instructions defined outside of this Technical Specification may not be recognized by all probe
vehicle systems.

7.2 Data capture instruction

The data capture instruction, depicted in Table C.1, allows a probe processing center/to selectively enable or
dispble various levels of probe data reporting and selectively enable or disable reporting of particular types of
prgbe data. The instruction type-specific elements for this message are described:in Table 4.

7.3 Threshold instruction

The threshold reporting instruction, depicted in Table C.2, allows the~probe processing center to|adjust the
ria for probe data reporting for specific data elements (for example, do not report a smaller than[+3 degree
difference in air temperature). The instruction type-specific elements for this message are described in Table 4.

.1 Threshold

The threshold value, defined in Table 4, establishes the breakpoint at which a vehicle should initigte a probe
mgssage. The value is expressed in units defined ini1SO 22837.

7.3.2 ThresholdDirection

The ThresholdDirection, defined in Table-4, defines whether the threshold is positive, negative or poth of the
dafa element values.

Delta instruction
The delta instruction, depicted in Table C.3, allows the probe processing center to adjust the criteria for probe

dafa reporting for specifi¢ data elements based on the delta value. A delta instruction provides the means of
redeiving probe messages generated from exception type events.

.1 DeltaValue

The DeltaVfalue depicted in Table 4, defines the breakpoint value at which a vehicle should initiate a probe
mgssage. The value is expressed in units defined in ISO 22837.

7.4.2 DeltaDirection

The DeltaDirection, defined in Table 4, defines whether the threshold is positive, negative or both of the data
element values.

7.4.3 TimeDiff

The TimeDiff element, defined in Table 4, defines the timeframe in seconds in which the delta quotient is
calculated. This is represented as an integer value with a range from 0 — 9999.
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Annex A
(informative)

PDRM operational concept

A.1 _General

The purpose of this annex is to provide a general background and operational concept of the RDRM message

sefl. While probe processing centers and probe generation is in its infancy stages, this Technical Sy
prqvides a foundation for modification of the probe generation process. Essentially, a PDRM implen
int¢nded to reduce wireless link traffic and the processing load on backhaul data processing and &
cenmters.

The PDRM message set provides a mechanism to modify the frequency, type; and dataset provide
mgssages sent from probe vehicles and their devices. This mechanism_énhances traffic manag
trayeller information systems by allowing the probe processing centers o tailor the message se
Thys, resources may be directed more efficiently during the probe processing process. The agg
dafa is a major portion of the probe processing center functionality, Managing the probe generati
will ensure efficient aggregation.

Depending on the implementation of probe data generationissues may occur related to bandwi
Prgbe data is generally considered an important part of thesmobile communications model, yet is d
t critical. When unmanaged, and probe data is genérated simply according to default confi
nefwork may be flooded with probe data and limit.the effectiveness of other message sets tha
criical to safety and mobility. Appropriate measures require a mechanism to ensure manags
generation for efficient throughput within the communications infrastructure.

A.1.1 PDRM message set purpose

The PDRM message set is intended*to allow processing centers the ability to tailor the generatio
dafa. Current probe processing\implementations only provide a mechanism to receive all
genherated from probe devices{ This will allow processing centers to efficiently process data sets ap
thg respective implementation) The message set allows for three different message types or instrug
capture, threshold, and délta.

A.1.2 Data capture’enable/disable

The data capture instruction allows a probe processing center to enable or disable various leve

becification
entation is
ggregation

d by probe
ement and
t received.
regation of
bn process

dth usage.
eemed the
juration, a
are more
bable data

n of probe
robe data
blicable for
tions: data

s of probe

dafa reporting’/and selectively enable or disable reporting of particular types of probe data. Data el¢gments are

selectediand expressed in units as defined in ISO 22837. This instruction is the basic or default ins
the. probe processing center.

ruction set

A.1.3 Threshold event

The threshold value establishes the breakpoint at which a vehicle should initiate a probe message. A
processing center may be interested in probe data elements that reach or drop to certain levels or operating
parameters. Examples of this may be traffic management centers interested in dropping speeds in certain
areas below a set limit; research entities concerned only with temperature values above normal operating
range; or roadway maintenance organizations concerned only with extreme wheel vertical G-force which may
identify defective road surfaces.
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A.1.4 Delta event

The delta reporting instruction allows the probe processing center to adjust the criteria for probe data reporting
for specific data elements based on the delta value. Delta values provide a mechanism to calculate a value
differential from a specific data element over a given amount of time. Similar to the threshold event type
trigger, should the value exceed the given reference value positively or negatively, a message will be
generated. Examples of delta instruction use may be traffic management or public safety agencies monitoring
speed acceleration and de-acceleration in an area over a given time, automotive organizations interested in
operational parameter characteristics and trouble shooting, or research agencies interested in traffic trending
and characteristics.

A.1.5 Message framework

The messpge framework consists of common and message-specific elements. This model allows for the
different instructions to follow a common template while providing extensibility for new instructiontypes in the
future. In addition, the data element definition has been abstracted from this Technical Specification. Dpta
elements are defined and attributes described in ISO 22837. This Technical Specification lis modular in that
new data ¢lements may be added as new technology is made available and lessons are’learned in the prgbe
generation| process.
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Annex B
(informative)

PDRM elements

This annex provides the XML representation of the data elements contained within the PDRM message set.

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

<x$.element name="pdrmMessage">
<xs:annotation>

<xs:documentation>The PDRM message wrapper for the message data elements</xs:documentation>

</xs:annotation>

<ASN.1_name> pdrmMessage</ASN.1_name>
<ASN.1_object_identifier>1 0 25114 000 017</ASN.1_object_identifier>

<degfinition></definition>

<descriptive_name_context> pdrmMessage </descriptive_namg_context>

<data_concept_type>data element</data_concept_type=>

<standard>n.a. </standard>

<data_type>complex </data_type>

<format>complex data type</format>

<unit_of measure>n.a.</unit_of measure>

<valid_value_rule> n.a.</valid_value.rule>

<data_quality>n.a.</data_quality>

</xs:element>

<?xml version="1.0" enceding="UTF-8"?>
<x$:element name=numinstructions">
<xs:annotation>
<xs:dacumentation>0...255</xs:documentation>
</xs:annotation>
<ASN.1_name> numlinstructions</ASN.1_name>
<ASN.1_object_identifier>1 0 25114 000 0O00</ASN.1_object_identifier>
<definition></definition>

<descriptive_name_context> numlnstructions</descriptive_name_context>
<data_concept_type>data element</data_concept_type>

<standard>n.a. </standard>

<data_type>byte</data_type>

<format>{0...255}</format>

<unit_of _measure>byte</unit_of measure>
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<valid_value_rule> byte [0...255]</valid_value_rule>
<data_quality>n.a.</data_quality>

</xs:element>

<xs:element name="instructionType">

<xs:annotation>

<ks:documentation>0 = Data Capture; 1 = Threshold; 2 = Delta</xs:documentation>
</xs:annotation>
<ASN.1_name=>instructionType</ASN.1_name>
<ASN|1_object_identifier>1 0 25114 000 001</ASN.1_object_identifier>
<definitjon></definition>
<descfiptive_name_context> instructionType </descriptive_name_context>
<data| concept_type>data element</data_concept_type>
<stanglard>n.a. </standard>
<data| type>byte</data_type>
<format>{0,1,2}</format>
<unit_[of _measure>code</unit_of measure>
<valid| value_rule> byte [0...2]</valid_value_rule>
<data| quality>n.a.</data_quality>

</xs:elemgnt>

<xs:elemepht name="vehicleType">
<xs:amnotation>
<ks:documentation>enum (. 0 - 255</xs:documentation>
</xs:apnotation>
<ASN.1_name>vehicleType</ASN.1_name>
<ASN|1_object_identifier>1 0 25114 000 002</ASN.1_object_identifier>
<definijon></definition>

<descfiptivé>name_context> vehicleType </descriptive_name_context>

<data| éoncept_type>data element</data_concept_type>

<standard>n.a. </standard>

<data_type>integer</data_type>

<format> Address to type of vehicle (code from ISO 22837:2009) </format>
<unit_of measure>code</unit_of measure>

<valid_value_rule> byte [0...255]</valid_value_rule>
<data_quality>n.a.</data_quality>

</xs:element>
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<xs:element name="regionType">
<xs:annotation>
<xs:documentation>1,2,3, or 4</xs:documentation>
</xs:annotation>
<ASN.1_name>regionType</ASN.1_name>
<ASN.1_object_identifier>1 0 25114 000 003</ASN.1_object_identifier>

<definition> Geo-specific region Address Type</definition>

<descriptive_name_context> RegionType </descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>n.a. </standard>

<data_type>byte</data_type>

<format> 1 = all, 2 = functional road class, 3 = rectangular boundary 4=circularBoundary <[format>
<unit_of measure>code</unit_of measure>
<valid_value_rule> byte [1...4]</valid_value_rule>
<data_quality>n.a.</data_quality>

</xs:element>

<xs:element name="data" type="regionData">
<ASN.1_name>regionData</ASN.1_name>
<ASN.1_object_identifier>1 0 25114 0000004</ASN.1_object_identifier>
<definition></definition>
<descriptive_name_context> RegienData </descriptive_name_context>
<data_concept_type>data element</data_concept_type>
<standard>Empty</standard>
<data_type> RegionData </data_type>
<format> n.a. </format>
<unit_of _measure>n.a.</unit_of measure>
<valid_yvalue_rule>n.a.</valid_value_rule>
<dataYquality>n.a.</data_quality>

</xs:élement>

<xs:element name="functionalRoadClass"/>
<xs:annotation>
<xs:documentation>regionType = 2</xs:documentation>
</xs:annotation>
<ASN.1_name> RegionData.functionalRoadClass </ASN.1_name>
<ASN.1_object_identifier>1 0 25114 000 005</ASN.1_object_identifier>
<definition> Functional Road Class per WG3 location reference standards </definition>

<descriptive_name_context>RegionData.functionalRoadClass </descriptive_name_context>

© ISO 2010 — Al rights reserved 21


https://standardsiso.com/api/?name=e861bc85cd01da9e7ecf38773ee09f3b

ISO/TS 25114:2010(E)

<data_concept_type>data element</data_concept_type>

<standard>Empty</standard>

<data_type> RegionData.functionalRoadClass </data_type>

<format> n.a. </format>

<unit_of _measure>n.a.</unit_of _measure>

<valid_value_rule>n.a.</valid_value_rule>

<data_quality>n.a.</data_quality>

</xs:elemsg

<xs:eleme

<xs:annotation>

<

</xs:a

<xs:anmnotation>

<
</xs:a

<Xs:c(

<

nt>

nt name="boundary">

ks:documentation>regionType = 3</xs:documentation>

hnotation>

ks:documentation>The boundary of the rectangle</xs:documentation>
hnotation>
mplexType>
ks:sequence>
<xs:element name="point" minOccurs="4" maxOceurs="4">
<xs:annotation>
<xs:documentation>A point, defininga corner of the rectangle</xs:documentation>
</xs:annotation>
<ASN.1_name> RegionData:RectangularBoundaryRegion </ASN.1_name>
<ASN.1_object_idéntifier>1 0 25114 000 005</ASN.1_object_identifier>
<definition> Geographical zone identified by 4 GPS points.</definition>

<descriptive) name_context> RegionData.RectangularBoundaryRegion
</descriptive_name_context>

<data_concept_type> LocationDegree::= SEQUENCE{degree REAL (Latitude), degree RE
(Longitude)}</data_concept_type>

<standard>Empty</standard>

<data_type> RegionData.rectangularBoundary</data_type>

AL

<format> latitude[-90...90] / longitude [-180...180]</format>

22

<unit_of measure>degree.</unit_of measure>
<valid_value_rule> SEQUENCE({1..4}.</valid_value_rule>
<data_quality>n.a.</data_quality>
<xs:complexType>
<xs:sequence>
<xs:element name="lat">
<xs:annotation>

<xs:documentation>Int ISO microdegrees</xs:documentation>
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</xs:annotation>
</xs:element>
<xs:element name="lon">
<xs:annotation>
<xs:documentation>Int ISO microdegrees</xs:documentation>
</xs:annotation>

</xs:element>

</¥s:element>

<X$

<X$

<x$:annotation>

<x$:documentation>A point, defining the center point of the circle region.</xs:documentation>

<d
cir

</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>

</xs:complexType>

:element name="circularBoundary">
:annotation>
<xs:documentation>regionType = 4</xs:documentation>

</xs:annotation>

<xs:documentation>The circular boundary,of the rectangle</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:sequence>
<xs:element name="genter" minOccurs="1" maxOccurs="1">

<xs:annotation>

</xsxannotation>
<ASN.1_name> RegionData.circularBoundaryRegion </ASN.1_name>
<ASN.1_object_identifier>1 0 25114 000 006</ASN.1_object_identifier>

finitiot>~Geographical zone identified by a GPS center point of a circular region and the rad
ulaf region.</definition>

<dpqr~riln’ri\/p name context> Rpginnnnfn r~irr~|llnarundaranginn

</descriptive_name_context>

ius of that

<data_concept_type> SEQUENCE({center LocationDegree, radius INTEGER}</data_concept_type>

<standard>Empty</standard>
<data_type> RegionData.circularBoundary </data_type>
<format> LocationDegree, integer</format>

<unit_of measure>degree, integer.</unit_of _measure>

<valid_value_rule> SEQUENCE{LocationDegree,integer[0...65535]} </valid_value_rule>

<data_quality>n.a.</data_quality>
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<xs:complexType>
<xs:sequence>
<xs:element name="lat">

<xs:annotation>

<xs:documentation>Int ISO microdegrees</xs:documentation>

</xs:annotation>

</xs:element>

<xs:element name="lon">

<xs:annotation>

</xs:annotation>
</xs:element>
<xs:element name="radius">
<xs:annotation>
<xs:documentation>Int radius</xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<|xs:sequence>
</xs:cpmplexType>

</xs:elemgnt>

<xs:complexType name="heading® abstract="true">

<xs:amnotation>
<ks:documentatioen>0 or 1</xs:documentation>
</xs:ahnotation>

<xs:sg¢quence>

<ks:element name="headingType"/>

<xs:documentation>Int ISO microdegrees</xs:documentation®

<xs:element name="data" type="headingData"/>
</xs:sequence>

</xs:complexType>

<xs:element name="vehicleHeading" type="xs:string">

<xs:annotation>

<xs:documentation>2 BYTE SEQUENCE</xs:documentation>
</xs:annotation>
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