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Foreword

:2019(E)

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

ele

ctrotechnical standardization.

The procedures used to develop this document and those intended for its further mainte
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria-need
different types of ISO documents should be noted. This document was drafted in accordanc
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documéntmay be the
patent rights. ISO shall not be held responsible for identifying any or all such/patent rights.
any patent rights identified during the development of the document will be in the Introduct
on|the ISO list of patent declarations received (see www.iso.org/patents).

Anly trade name used in this document is information given for thé convenience of users an
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expressions related to conformity assessment, as well as information about ISO's adhere
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.or

stitute an endorsement.

an explanation of the voluntary nature of standards, the meaning of ISO specific {

rld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) segq
b /iso/foreword.html.
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Anlﬁ; feedback or questions on this. document should be directed to the user’s national standar

s document was prepared by Technical Committee ISO/TC 204, Intelligent transport systeH
s first edition cancels and replaces ISQ/AES 21219-18:2015, which has been technically rev

st of all parts in the ISO 21219 series;can be found on the ISO website.

plete listing of these bodies'can be found at www.iso.org/members.html.
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Introduction

History

TPEG technology was originally proposed by the European Broadcasting Union (EBU) Broadcast
Management Committee, who established the B/TPEG project group in the autumn of 1997 with a brief
to develop, as soon as possible, a new protocol for broadcasting traffic and travel-related information
in the multimedia environment. TPEG technology, its applications and service features were designed
to enable travel related messages to be coded, decoded, filtered and understood by humans (Vlsually
and/or audih age 2 <
format, which may be carrled on almost any dlgltal bearer w1th an approprlate adaptatlon layer,
was developed. Hierarchically structured TPEG messages from service providers to end-users wgre
designed fo transfer information from the service provider database to an end-user’s equipment.

One year |later, in December 1998, the B/TPEG group produced its first EBU specifications. Two
documentfs were released. Part 2 (TPEG-SSF, which became ISO/TS 18234-2) described the synffax,
semantics|and framing structure, which was used for all TPEG applications. Meanwhile, Part 4 (TPEG-
RTM, whi¢h became ISO/TS 18234-4) described the first application for road traffic messages.

Subsequently, in March 1999, CEN/TC 278, in conjunction with ISO/TG'204, established a grqup
comprisinlg members of the former EBU B/TPEG and this working group centinued development wdrk.
Further pprts were developed to make the initial set of four parts, ehabling the implementation qf a
consistent service. Part 3 (TPEG-SNI, ISO/TS 18234-3) described the sérvice and network informatjon
applicatioh used by all service implementations to ensure appropriate referencing from one servlice
source to finother.

Part 1 (TPEG-INV, ISO/TS 18234-1) completed the seriessBy describing the other parts and their
relationshfip; it also contained the application IDs used within the other parts. Additionally, Part 5, the
public trapsport information application (TPEG-PTI,@SO/TS 18234-5), was developed. The so-called
TPEG-LO( location referencing method, which enabled both map-based TPEG-decoders and non-mpp-
based ongs to deliver either map-based locatien’referencing or human readable text information,
was issued as ISO/TS 18234-6 to be used in“association with the other applications of parts of the
ISO/TS 18234 series to provide location reférencing.

The ISO/T|S 18234 series has become khown as TPEG Generation 1.
TPEG Genleration 2

When thg Traveller Informatien Services Association (TISA), derived from former forums, Was
inauguratgd in December 2007, TPEG development was taken over by TISA and continued in the THEG
applicatiophs working greéup:-

It was abdut this time‘that the (then) new Unified Modelling Language (UML) was seen as having mgjor
advantaggs for the'development of new TPEG applications in communities who would not necessarily
have binaty physical format skills required to extend the original TPEG TS work. It was also realized
that the XME format for TPEG descrlbed w1th1n the ISO/TS 24530 series (now superseded) had a greater
significanke at-keeping
two physical formats in synchronlsm in dlfferent standards serles would be rather d1ff1cult

As aresult, TISA set about the development of a new TPEG structure that would be UML-based. This has
subsequently become known as TPEG Generation 2.

TPEG2 is embodied in the ISO/TS 21219 series and it comprises many parts that cover introduction,
rules, toolkit and application components. TPEG2 is built around UML modelling and has a core of
rules that contain the modelling strategy covered in ISO 21219-2, ISO 21219-3 and ISO 21219-4 and
the conversion to two current physical formats: binary and XML; others could be added in the future.
TISA uses an automated tool to convert from the agreed UML model XMI file directly into an MS Word
document file, to minimize drafting errors, that forms the annex for each physical format.
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TPEG2 has a three-container conceptual structure: message management (ISO 21219-6), application
(several parts) and location referencing (ISO/TS 21219-7). This structure has flexible capability and
can accommodate many differing use cases that have been proposed within the TTI sector and wider
for hierarchical message content.

TPEG2 also has many location referencing options as required by the service provider community, any
of which may be delivered by vectoring data included in the location referencing container.

The following classification provides a helpful grouping of the different TPEG2 parts according to their
intended purpose. Note that the list below may be incomplete, e.g. new TPEG2 parts may be introduced

aft

TP
in

bei
un

Th

(ISO/TS 21219-23), TPEG2-EMI (ISO/TS 21219-25), TPEG24VLI (ISO/TS 21219-26).

G2 has been developed to be broadly (but not totally) backward compatible with TPEG
fransitions from earlier implementations, while not hindering the TPEG2 innovative app
ng able to support many new features, such as:dealing with applications having both
Changing content and highly dynamic content,'such as parking information.

s document is based on the TISA specification technical/editorial version reference: SP17

r pnhlir‘;\‘rinn of this document

Toolkit parts: TPEG2-INV (ISO/TS 21219-1), TPEG2-UML (ISO 21219-2), TPEG2-UBCR.(15(0 21219-3),
TPEG2-UXCR (ISO 21219-4), TPEG2-SFW (ISO 21219-5), TPEG2-MMC (ISO 21219-6), TIPEG2-LRC
(ISO/TS 21219-7).

Special applications: TPEG2-SNI (ISO/TS 21219-9), TPEG2-CAI (ISO/TS.21219-10), TPEG2-LTE
(ISO/TS 21219-24).

Location referencing: TPEG2-OLR (ISO/TS 21219-22), TPEG2-GLRA1SO/TS 21219-21), TIPEG2-TLR
(ISO 17572-2), TPEG2-DLR (ISO 17572-3).

Applications: TPEG2-PKI (ISO/TS 21219-14), TPEG2-TEQ" (ISO/TS 21219-15), TPEG2-FPI

(ISO/TS 21219-16), TPEG2-TFP (ISO 21219-18), TPEG2<WEA (ISO/TS 21219-19), TPEG2-RMR

|l to assist
roach and
ong-term,

D01.
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Intelligent transport systems — Traffic and travel
information (TTI) via transport protocol experts group,
generation 2 (TPEG2) —

Part 18:
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ratfic flow and prediction application (TPEG2-TFP)

Scope

s document specifies the TPEG application Traffic Flow and Prediction (TFP)-It has been s

t instance digital broadcasting and Internet technologies. Traffic flow and prediction me
ended for in-car applications and can also be presented directlyto-the user by textual,
phical output devices.

P is status oriented, i.e. the transmitted information contindeusly updates the receiver's }

tions of the network, even when there are no abnormal traffic situations.

herally, TFP focuses on the following requirements:;

provides dynamic navigation systems with up-to-date traffic state information;
ensures travel safety for the driver;

enables the calculation of alternative routes;

avoids delays (e.g. traffic jams);

lowers traffic load on over-saturated parts of the network;

keeps the driver inforfned about current and upcoming traffic;

compact and effidient coding of the traffic information.

Normativereferences

bre are-no'normative references in this document.

pecifically

igned to provide information to a variety of receivers using different*channels, includiing in the

Ssages are
voice and

(nowledge

a dedicated road network. In particular the traffic states,are delivered any time and fgr all road

3

Terms and definitions

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

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

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

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

3.1

Message Management Container
concept applied to the grouping of all message elements, including Message Management Information,
of a TPEG-Message together in one place

© IS0 2019 - All rights reserved
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3.2
Location Referencing
means to provide information that allows a system to accurately identify a location

Note 1 to entry: The content of a location reference allows the location to be presented in a graphical or textual
manner to the end-user (e.g. coloured network graphs) as well as to be used for navigational systems purposes.

3.3
Location Referencing Container

concept applied to the grouping of all the Location Referencing elements, of a TPEG-Message, together
in one place

Note 1 to ehtry: See ISO/TS 21219-7 for full details of the Location Referencing container.
4 Abbyeviated terms

ACID Application and Content Identifier
ADC Application Data Container

AID (TPEG) Application IDentification
CEN Comité Européen de Normalisation
EBU European Broadcasting Union

ITS Intelligent Transport Systems

LRC Location Referencing Container
MMC Message Management Container
0SI Open Systems Interconneetion
SFW (TPEG) Service Framework

SID Service and Network Information
SNI Service andNetwork Information
TISA TravellerrInformation Services Association
TFP Traffic Flow and Prediction

TMC Traffic Message Channel

TPEG Transport Protocol Expert Group
TTI Traffic and Traveller Information
UML Unified Modelling Language

XML Extensible Markup Language

XSD XML Schema Definition

2 © IS0 2019 - All rights reserved
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5 Application specific constraints

5.1 Application identification

The word 'application’ is used in the TPEG specifications to describe specific subsets of the TPEG
structure. An application defines a limited vocabulary for a certain type of message, e.g. parking
information or road traffic information. Each TPEG application is assigned a unique number, called the
Application [Dentification (AID). An AID is defined whenever a new application is developed. These are
all listed in ISO/TS 21219-1.

ThE application identification number is used within the TPEGZ-SNI application (ISO/TS-21219-9) to
indicate how to process TPEG content and facilitates the routing of information to the_appropriate
application decoder.

Version number signalling

Version numbering is used to track the separate versions of an application through its development and
deployment. The differences between these versions may have an impact oh client devices.

The version numbering principle is defined in ISO/TS 21219-1.

Talple 1 shows the current version numbers for signaling TFP within the SNI application.

Table 1 — Current version numbers{or signalling of TFP

major version number 1

minor version number 1

5.3 Ordered components

TPEG2-TFP requires a fixed order of TPEG components. The order for the TFP message component is
shgwn in Figure 1; the first componentGhall be the Message Management Container. This shall e the only
component if the message is a cancellation message. Otherwise, the MMC component shall b followed
by|one or more Application Data’ Container components, which includes the traffic flow information.
This shall be followed by thelLocation Referencing Container component, if the LRC is present in this
message (see also 7.1).

TPEG-Message

Message Application : Location :
Management Data : Referencing :
Container Container | Container |

Figure 1 — Composition of TPEG messages

5.4 Extendibility

The requirement of a fixed component order does not affect the extension of TFP. Future application
extensions may insert new components or may replace existing components by new ones without

© IS0 2019 - All rights reserved 3


https://standardsiso.com/api/?name=f4fb49a1bb22f31766d94142e5639760

IS0 21219-18:2019(E)

losing backward compatibility. This means that a TFP decoder shall be able to detect and skip unknown

components.

5.5 TPEG Service Component Frame

TPEG2Z TFP makes use of the “Service Component Frame with dataCRC, groupPriority, and

messageCount” according to ISO 21219-5.

6 TFP structure

class T‘rafﬁcFI'-wAndPrediction/
MessageManagementContainer|
«Extemal»
Link
TFPMessage
~| mmcswitch
«OrderedC:
MMCMasier@ssage k<= —J+ mmt: MMCSwitch
RExtamals L —™ + method: TFPMethod [0..'] —~s sl «Extenal»
MMCMasterLink + loc: LocationReferencingContainer [0..1] LocationReferencingContail
I
| (b
| h
MMCMessagePart |
«Extemal» :
MMCPartLink \Vi
TFPMethod
+ dtartTime: DateTime
+ duration: IntUnLoMB [0..1]
Flow PolygonObject LT <}\\ Flow Matrix
+ spati tfp004 + tfp004:Sp
«OrderedComponentGroup» «OrderedComponentGroup»
+ polygons: FlowPolygon [1.."] + vectors: FlowVector[1.."]
: I
/
I v
N
FlowPolygon Flow Status ) % FlowVector
+ pqlygonindex: IntUnLoMB + status: StatusParamet: I tlmsOﬂset:» IntUl:l..oMB 1.
+ sthtus: StatusParameters + restriction: Restrigti o i W tfp004: 2 [0..1]
+ pqlyg PolygonPoint [1.."] + datigtics: Statisti meters[0..1] it SCCERIPELS: SR -
+ i ionPolygon: tfp004:Sp [0..1] + cause: tfp00S: ode [0..1]
+ reftriction: Restrictions[0..1] s detailedcaﬁ LinkedCause [0..1]
+ stptistics: StatisticalParameters[0..1] — \
+ cquse: tfp006:CauseCode [0..1] N // // II \ \V
+ ddtailedCause: LinkedCause [0..1] ~ Va v | \\
T R / ! \ «DataStructure»
P e / | \ P 7 N / | \ TFPDataTypes::Flow VectorSection
/ | \ 3 /) \
s, 4 / | . A N/, | N + spatialOffset: IntUnLoMB
4 / ', \ /N ! \ + status StatusParameters
/ | A il N | \ A . “ - 4 : 0.1
«DptaStructure» / r \ \\ | N Sl : : . 1p004:Sp [0..1]
TFPDataTypes::PolygonPoint 7 , /| \ / sl N + sectionType: tfp007:SectionType [0..1]
7 . | N oo » 5o ¥ _ —~—|+ restriction: Restrictions[0..1]
+ spatia]Offset: IntUnLoMB / v | N’ | 2 - + statistics: StatisticalParameters[0..1]
+ timeOffset: IntUnLoMB / ~ \ A 1 il X + cause: tfp006:CauseCode [0..1]
/ 7. ! /N [ \ + detailedCause: LinkedCause [0..1]
/ s | /N _4- 5 i
/ 7 ] / N LT N, _ -7\ | «OrderedComponentGroup»
/ p 1 T I o~ \ |+ p [0..1]
/ ~ | == \ | e g = T
/s [ =27 \ I e ~ N \
/s L i \ | o™ NN \
VA Z - | / N T 2 Y |
/ ~ X | / X | N
Ll -7 V4 -V PZASEER\\| v
«DptaStructure» ( «DataStructure» «DataStructure» «DataStructure»
TFPDataTypes::LinkedCause, TFPData’ isti TFPData’ TFPDataTypes::Restrictions
+ messagelD: IntUnLoM \ + congestionProbability: IntUnTi [0..1] + LOS: tfp003:LevelOfService [0..1] + vehicleClassAssignment: tfp001:VehicleClass[0..1]
+ COID:|IntUnTi + T90relative: IntUnLoMB [0..1] + averageSpeed: IntUnTi [0..1] + vehicleCredentials: tfp002:VehicleCredentials [0..1]
+ SID: Jervicelden! ..1]| | + FlowQuality: tfp008:FlowDataQuality [0..1] + freeFlowTravelTime: IntUnLoMB [0..1] + lanes: tfp005:LaneRestriction [0..1]
+ AID: | tUnLi)(.1] + prediction: IntUnTi [0..1] + delay: Duration [0..1] + angle: IntUnTi [0..1]
A «OrderedComponentGroup» «OrderedComponentGroup» + length: IntUnLoMB [0..1]
i [0..1] E [0..1] «OrderedC p
; L fo—+

Figure 2 — TFP message structure
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7.1 TFPMessage

:2019(E)

A 'TFPMessage' component is the top container of a TFP message. It contains all information about a
particular part of the network, e.g. the traffic state for a road segment.

The traffic flow content of a TFPMessage is typically highly dynamic while the affected road stretch
defined by the Location Referencing Container (LRC) shall remain static during the life cycle of a
message. Thus, partial message management (ISO 21219-6) may be applied to update the traffic flow

states of a message frequently whereas the LRC may be repeated with a longer repetitio

Ac

TF

To
me
cal
thd
for

Th

fordingly, a TFP message can include alternatively:
One MMC only in case of a cancellation message (ISO 21219-6);

One MMC, one or several ADCs and one LRC in case of monolithic (message ma
(ISO/TS 21219-6);

Partial message management (ISO/TS 21219-6):
— One MMC only, including the multipart message directory,

One MMC and one or several ADCs,

One MMC and one LRC.

P provides three methods for the representation of‘Current and predicted traffic flow stg
y be used alternatively, i.e. just one method shall b&applied within one TFP message:

Flow-Polygon-Method: The traffic flow.sis modelled by a number of spatial
'FlowPolygonObjects' (see description of cothponent 'FlowPolygonObject', 7.8).

FlowStatus-Method: A flow status applied to the overall road stretch defined by the |

which is not a cancellation message shall contain exactly one 'FlowStatus' container.

Flow-Matrix-Method: The.road stretch is divided into sections each with a homogenous
thus building a 'FlowVector'. A 'FlowMatrix' consists of one or several FlowVectors for
temporal intervals, elg) with one FlowVector for the current flow status and anoth
prognosis in 15 mif (see description of components 'FlowMatrix', 7.11). A TFP message
method and whieliis not a cancellation message shall contain exactly one 'FlowMatrix' c

minimize thelength of TFP messages the spatial positions of the Flow-Matrix and Flo
thods are tcaded by spatial offsets to the location reference in the LRC. These offset
lculated.jn upstream direction to the end of the road stretch as defined by the location re
message (see also 8.3). The location reference in the LRC shall cover the entire road stretc
this.TFP message. The Flow-Matrix method allows also the usage of relative offsets (see 7

h interval.

nagement

tes which

temporal

LRC of the

message (see description of compernent 'FlowStatus', 7.10). A TFP message using this method and

flow state,
dedicated
br one for
using this
ntainer.

v-Polygon
5 shall be
ference of
h required
11).

e attributes of the "TFPMessage’ component are listed hereunder:

Table 2 — TFPMessage

Name | Type Multiplicity Description
Ordered Components
mmc MessageManagementContainer 1 Message Management Container
(external)
method Component TFPMethod 0.* Traffic flow data
loc LocationReferencingContainer 0.1 Location Referencing Container
(external)

©lI
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7.2 TFPMethod

Traffic conditions are modelled as traffic flow objects. TFP provides three different methods to define
such an object, for details see descriptions of components 'FlowPolygonObject’, FlowStatus' and

FlowMatrix".
The template 'TFPMethod' is the generalization of these three methods.
Name Type Multiplicity Description
startTime DateTime 1 The start of the time period for which the provided content
Tsvatid:
duration IntUnLoMB 0..1 The duration [min] of the time period for which the

provided content is valid. The period starts at 'startTime'
and ends at 'startTime'+'duration’. This attribute shall be
used by the 'PolygonFlowObject’ component anday be
used if required otherwise.

7.3 MMCSwitch

The MMC(S
part mess

7.4 Mes

The Mess
defined in
applicatio

This com
server sid
managem

with distyrbed reception specific to the transmission channel.

TFP implgmentations may use both monolithic and partial message management (see 1SO 21219
A TPEG sgrvice may contain message$iwith both MMC methods but it shall be used alternatively

a particul
monolithi

7.5 MMCMasterLink

The MMCMasterLink is’aplaceholder for the Master-Message MMC for Multi-part message managems
as defined in the MME=toolkit specification (see ISO 21219-6). It assigns the Traffic Flow and Predict

applicatio

The TPEG

message anagement information allows unambiguous interpretation over time and in appropri

scenarios

hge management.

sageManagementContainerLink

hgeManagementContainerLink is a placeholder for.the MessageManagementContainer
the MMC-toolkit specification (see ISO 21219-6).t assigns the Traffic Flow and Predict
h specific local component ID for the MMC contaifier (see Annex A).

ponent contains all and only informatiemw;related to message management. The TH
e, especially the instance generating the transmission data, has to ensure that the mess
bnt information allows unambiguous intérpretation over time and in appropriate scenar

Ar message, i.e. a dedicatéd message shall not be transmitted with an alternating parti
- MMC.

h specificlocal component ID for the MMC container (see Annex A).

server side, especially the instance generating the transmission data, has to ensure that

witch component is an abstract component, allowing the flexible ase of monolithic or mullti-

as
on

EG

hge
ios

6).
for

al/

nt,
on

Lhe
hte

with disturbed reception specific to the transmission channel.

TFP implementations may use both monolithic and partial message management (see ISO 21219-6).
A TPEG service may contain messages with both MMC methods but it shall be used alternatively for
a particular message, i.e. a dedicated message shall not be transmitted with an alternating partial/
monolithic MMC.

7.6 MMCPartLink

The MMCPartLink is a placeholder for the external Partial-Message MMC (MMCMessagePart) for multi-
part message management, as defined in the MMC-toolkit specification (see ISO 21219-6). It assigns
the Traffic Flow and Prediction application specific local component ID for the MMC container (see

Annex A).

6
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The TPEG server side, especially the instance generating the transmission data, has to ensure that the
message management information allows unambiguous interpretation over time and in appropriate
scenarios with disturbed reception specific to the transmission channel.

TFP implementations may use both monolithic and partial message management (see ISO 21219-6).
A TPEG service may contain messages with both MMC methods but it shall be used alternatively for
a particular message, i.e. a dedicated message shall not be transmitted with an alternating partial/
monolithic MMC.

7.7 LocationReferencingContainer

Th

(LRC) as described in the LRC toolkit specification defined in ISO/TS 21219-7. It assigns,the Ti

an
All

Th

values may change dynamically. Thus, the LRC may not be required in each version of the me

MN
the

Th
TF
or

e LocationReferencingContainer component is a placeholder for the LocationReferenging

I Prediction (TFP) application specific local component ID for the LRC containerc{se€ also
component IDs within the LRC container are local to the LRC toolkit.

b location of a TFP message (e.g. a road stretch) may be quite stable wherne the related t

IC Partial Update mechanism shall be used if the LRC is not present-in & TFP message. Ad
sender side shall use a new message ID if the location respectivelythé LRC is changed.

e LRC component contains all information describing the location where the situation de
P is taking place. TFP shall use only linear locations to defifi€ the road stretch affected, b
point locations.

Container
affic Flow
Annex A).

Faffic flow
5sage. The
cordingly,

scribed in
ut no area

Th
th
de
Fl

e end of the LRC location (in driving direction) defines the Spatial Reference Point.
s Reference Point offsets are used to dedicated. pdints on the road stretch, e.g. Polygon P
scription of the Flow-Polygon-Method, see 7.8), 0r'delimiters of road sections (see descript
pw-Matrix-Method, see 7.11).

Based on
pints (see
ion of the

If ]
thd
acd

It i
ref]

As
0,

loc
™

MC location referencing (ISO 17572-3) issused in the LRC, the Spatial Reference Point shall
Primary Location. As the TMC Primary Location defines only an intersection and is thu
urate the following convention shall.be applied in TFP for TMC locations (see also Figure 3

s strongly recommended that TFP services use only one-directional but no bi-direction
erences.

TFP uses linear locations’only the TMC extent defining the secondary location shall be gr
Ivhenever it is feasible' to construct an “TMC extent > 0” location reference for the TM
ation, i.e. when this primary location has a predecessor TMC location against driving direc
C location table:

On
re
is
re
co

y in the exceptional case, when for a linear (road segment) location only a “TMC extent
rence is\possible (e.g. typically for P4.0 type link roads), then a TMC extent 0 location|
ermitted under the following condition. Any first spatial offset in an TMC extent
reénce shall always be assigned a spatial resolution of type ‘tfp004:start-of-location’ (for

be always
s not very

).

h] location

bater than
C primary
tion in the

” location
reference
D location
backward

patibility reasons)

The Spatial Reference Point for TMC locations is the position on the road stretch where the last entry or

exi

tin driving direction is entering or leaving the road stretch (see Figure 3 below).
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TMC Linear Location in LRC

Secondary Primary
Location ’ Location

Road Stretch

Q) Spatial

,\(]/ Referenc
9 Point

Figure 3 — Application of TMC location referenceg\ FP

A(MC

w

7.8 FlowPolygonObject QQQ

The Flow| Polygon method describes the traffic situation @thln the network by a number| of
'FlowPolygonObjects'. Each of these objects defines a spat; 3] and temporal area with critical| or
congested| conditions, whereas the rest of the conmdered@d network is assumed to be in a free-flow

state (see [Figure 4 below). D
X
Time
T5
T4

13

T2}

T1

tp0

Figure 4 — Example of a Flow Polygon Object with 2 Flow Polygons

A particular 'FlowPolygonObject' consists of a set of nested 'FlowPolygons'. A Flow Polygon represents a
distinct traffic flow state within a spatial and temporal area surrounded by a polygon, which is defined
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by a vector of 'PolygonPoints". For reasons of efficiency, these polygon points use the following offset
information:

— spatial offsets to the end of location reference related to the message (Spatial Reference Point);

temporal offsets to the start-time defined by the 'validityPeriod' of the surrounding

'FlowPolygonObject'.

The following requirements shall be fulfilled for the construction of the FlowPolygonObjects:

Within a 'FlowPolygonObject' a traffic flow state related to a 'FlowPolygon' shall 'overwrite' in

Talple 3 defines the FlowPolygonObject component.

Its temporal/spatial area the trallic status of a Flow Polygon with a lower value of thq
'polygonindex’ (e.g. in figure above the red polygon overrides the orange one).

For that, the Flow Polygons of a Flow Polygon Object shall be ordered from /outér to
the temporal/spatial area covered by the Flow Polygon with polygonIndex Asshall be 3
of the Flow Polygon with polygonindex B, if B is smaller than A (see also,definition of d
'FlowPolygon').

Only convex Flow Polygons shall be used in TFP, i.e. very internal anglé of the surround
less than 180 degrees.

attribute

inner’, i.e.
 sub-area
omponent

ed area is

The vector of 'PolygonPoints' of a 'FlowPolygon' shall be ordered in clockwise direction starting

with Polygon Point with the minimum value of attribute 'timeOffset'.

Table 3 — FlowPolygonObject

Name Type Multiplicity Description

st4

rtTime DateTime 1 The start of the time period for which the pr
content is valid.

vided

dujration IntUnLoMB 0.1 The duration [min] of the time period for wh

the provided content is valid. The period stat
'startTime' and ends at 'startTime'+'duration
attribute shall be used by the 'PolygonFlowO
component and may be used if required othe

ch

ts at
. This
bject'
Fwise.

sp

htialResolution [tfp004: 1 Resolution of the spatial offset used in this sffructure

SpatialResolution in steps of 10/50/100/500 m or TMC-locatio
This spatial resolution value shall be used fo

components if not overridden there by the

corresponding attribute 'spatialResolutionP
Relative spatial offsets (table entries 5 and 6
shall not be used. The 'start-of-location’ spati
offset (table entry 7) shall neither be used.

spatial offsets in the embedded 'FlowPolygon'

S.
all

lygon'.

al

lygons Component 1.* Flow polygon data.

ElowPaluogn
THOWTOTY S0+

7.9 FlowPolygon

A 'FlowPolygon' includes a spatial/temporal area with a consistent traffic flow status.

Table 4 defines the FlowPolygon component.
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Table 4 — FlowPolygon

Name

Type

Multiplicity

Description

polygonIndex

IntUnLoMB

1 Unique index within related
'FlowPolygonObiject'. Used for
ordering the FlowPolygons within
the 'FlowPolygonObject'.

status

StatusParameters

1 Attributes describing the traffic flow
status within the polygon

polygonPoints

PolygonPoint

1.* Vector with polygon points

spatialResjolutionPolygon

tfp004:
SpatialResolution

0..1 Resolution of the spatial offset

used for this polygon, in steps of
10/50/100/500 m or TMC-locations.
The value of this attribute — ifpresent
— overrides for this FlowPolygon

the attribute value 'spatialResolution’
of the related 'FlowPolygonObject’
component. Relative spatial offsets
(table entries 5 and 6) shall not be used

restrictior

Restrictions

0.1 Information gnrestrictions related to the
reported traffic flow.

statistics

StatisticalParameters

0.1 Statistical information related to the
repotted flow status.

cause

tfp006:
CauseCode

0..1 Asimple cause for the reported traffic
flow status may be added by this
attribute; this parameter shall be
omitted if a detailed cause is available
by an external message (see attribute
'linked cause")

detailedCquse

LinkedCause

0..1 A detailed cause may be reported by a
linked message (e.g. a TEC-message)

7.10 FlowStatus

The 'FlowStatus' component includés-the information about the traffic flow status at a dedicated

location dgfined by the LRC and for a-distinct time interval.

A messag¢ may contain more'‘than one 'FlowStatus' component in order to provide information [for

several vehicle classes or ferseveral time intervals.

Table 5 defines the FlowStatus component.

Table 5 — FlowStatus

Name Type Multiplicity Description

startTime Patetime + The-startofthe-time pet todfor-whichthe Pt ovide
content is valid.

duration IntUnLoMB 0..1 The duration [min] of the time period for which
the provided content is valid. The period starts
at 'startTime' and ends at 'startTime'+'duration’.
This attribute shall be used by the
'PolygonFlowObject' component and
may be used if required otherwise.

status StatusParameters 1 Attributes describing the traffic flow status at the
related location.

restriction Restrictions 0..1 Information on restrictions related to the reported
traffic flow.
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Table 5 (continued)

Name Type Multiplicity Description

statistics StatisticalParameters 0..1 Statistical information related to the reported
flow status.

cause tfp006:CauseCode 0..1 A simple cause for the reported traffic flow status
may be added by this attribute; this parameter shall
be omitted if a detailed cause is available by an
external message (see attribute 'linked cause').

detailedCause LinkedCause 0..1 A detailed cause may be reported by a linked
Message (€.8.a 1 EC-Message).

7.11 FlowMatrix

Th
an

e Flow Matrix method describes the traffic situation of the considered road network using
1 spatial matrices of traffic flow states, such that the overall considered network is cove

transmitted matrix objects (see Figure 5 below):

A particular 'FlowMatrix' component covers a dedicated part of the road network, e.g,
a section of a road. It is composed of a number of 'FlowVectors®In particular a Flow M
include one Flow Vector, e.g. if no forecast data are available and only the current traffig
the network part is transmitted.

Each 'FlowVector' of a 'Flow Matrix' covers the same fiettwork part but only for a dedi
interval (e.g. the FlowVectors in Figure 5 may have ohe vector for current status and e
15/30/45/60 min prognosis). The temporal partition'is determined by temporal offsets t
of attribute 'startTime' of the related 'FlowMatrix”object.

The spatial area of a Flow Vector is divided-into 'FlowVectorSections' with consistent t
states. This spatial partition is determined by spatial offsets to the end point of the affg
stretch defined by the LRC (see also use cases below). For the Flow Matrix method relat
to the beginning of the following sec¢tion may also be used (see use case 6 below).

I temporal
red by the

a road or
atrix may
status on

ated time

zlch one for

the value

Faffic flow
cted road
ve offsets
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Time
N
T3 *
e.g =60 min
T, H
e.g =30 min
Section3, e.g. spatial-offset = 5km
< t\g
Section2, e.g. spatial-offset = 10km Q
< Section1, e.g. spatial-offset=20km ,\Q)’
T, — \Q)’
e.g =15 min “Reference
~ Section1, e.g. spatial-offset = 20km ,\q/ Pel
To H
{< O
downstream/driving-direction' QQ length
\

Figure|5 — Example of a Flow Matrix Object with 4 Flow Vectors (1 for current status, 3 for
prognosis)

Table 6 defines the FlowMatrix component.

Table\6 — FlowMatrix

Name Type Multiplicity Description

startTime DateTime 1 The start of the time period for which the provided
content is valid.

duration IntUnLoMB 0..1 The duration [min] of the time period for which

the provided content is valid. The period starts
at 'startTime' and ends at 'startTime'+'duration’.
This attribute shall be used by the
'PolygonFlowObject' component and

may be used if required otherwise.

spatialResolution™ {tfp004: 1 Resolution of the spatial offset used in this structure
SpatialResolution in steps of 10/50/100/500 m or TMC-locations.
This spatial resolution value shall be used for all
Spattal offsets I the embedded data objects If mot
overridden there by the corresponding attributes
(i.e. 'spatialResolutionVector' in component
'FlowVector' and 'spatialResolutionSection’

in data structure 'FlowVectorSection'). Relative
spatial offsets (table entries 5 and 6) shall not

be used for this attribute. The 'start-of-location’
spatial offset (table entry 7) shall neither be used
for this attribute.

Ordered Components

vectors FlowVector 1.* Flow Vector data.
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Examples and use cases:

1) UC1: Flow Matrix with one Flow Vector for current traffic and with 3 Flow Sections along the
road stretch. The value of 'timeOffset' is set to zero (=current status valid until message update or

expiry).
Location in LRC

downstream/driving-direction

2

Section 1

Section 2 ‘ Section3.
i _Flow\ectorO,
timeOffset=0
v (=startflime)

Offset sectionc3

Offset section 2

T = PP

Qffset section 1

2) | UC2: Flow Matrix with two Flow Vectors, i.e. current traffi¢.and 30 min forecast, each wjith 3 Flow
Sections along the road stretch.

Location in LRC downstream/driving-direction R

Section 1.1 Section 1.3 Section 1.3
T — T — H"ﬁ{;},v"\'/éé{ar'1';

timeOffset=30nhin
(=from startTimge+15min
to startTimg+30min)

Offset section 1-3

Offset section 1-2

pmgmmmmmmmmmm - Goms

Offset section 1-1

Section 0.1 Section 0.2 Section 0.3
s GCCCETEEEE R e e H ------------------
FlowVectorO,

timeOffset=15
(= from startTinpe
to startTime+15min)

Offset section 0-3

Offset section 0-2

Offset section 0-1

3) UC3: Flow Matrix with one Flow Vector for current traffic including a Flow Section for an entry and
a Flow Section for an exit. The 'timeOffset' value is set to 15 min (=current status valid for 15 min if
not updated before).
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Location in LRC downstream/driving-direction R

Section 4

Section 1

FlowVectorO,
timeOffset=15
(= from startTime

Offset section 4 to startTime+15min)

Offset section 3, section type = ,exit,
optional: length = L3

Offset section 2, section type = ,entry,
optional: length = L2

Offset section 1

Y | - o R

4) UC4: Flow Matrix with one Flow Vector for current traffic including two exit Flow Sections leaving
the rdad at the same position, differentiated by the 'angle' attribute{(data structure 'Restrictiops’,

see 8.p)
Location in LRC downstream/driving-directionA=
"""" i-------------S-e-c-ti-o-n--l------________""""""'--------——------L-___S_e_qt_i_o_n_g-______ |
! FlowVector0
: timeOffset=0
! (=startTime)

Offset section 3, section type = ,exit,
optional: length = L3, angle = A3

Offset section 2, section type = ,exity,
optional: length = L2, angle = A2)

Offset section 1

5) UC5: Flow Matrix with one Flow Vector for current traffic including two Flow Sections with ldne
restrictions (data structure 'Restrictions’, see 8.6); other restrictions may be used in the same way.
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downstream/driving-direction

N

Location in LRC

Section 3

Section 1 Section 4

Section 2 :

Offset section 4

:2019(E)

FlowVectorO,
timeOffset=0
(=startTime)

Offset section 2, Restriction:lanes=[1] (right:la

Offset section 3, Restriction:lanes=[2] :(,left_lan

Offset section 1

6) | UC6: Flow Matrix one Flow Vector for current traffic and with~4 Flow Sections along
stretch; the beginning of sections 1, 3 and 4 are defined by ahsolute offsets in TMC-e}
beginning of section 2 is defined by a relative metric offset to the TMC location deterr
beginning of section 3.

downstream/driving-direction

i Location in LRC (TMC) >

: : : . -~ TMC primary Ig

i ! ; ; | (Spatial Refere

: Section1 ! Section 2 1 Section3 | Section 4 ; /
T *—'.;r > | S o FlowVector0.

N

'TMC location

timeOffset=0

TMC locations
(=startTime)

Offset section 4
; i (TMC extents)

! Offset section 3 (TMC extents)

Offset-section 2
(relative, metric offset)

lY

Offsetrsection 1 (TMC extents)

7) | UC7: Flow Matrix one Flow Vector for current traffic and with 3 Flow Sections along the ro
the beginning of section 1 is defined by a ‘start-of-location’ offset (i.e. SpatialResolutior
seétto ‘start-of-location’, spatialOffset is set to a default value of 1); the beginning of sect

ne')

e’

r the road
(tents, the
hining the

cation
hce Point)

hd stretch;
Section is
ons 2 and

3.are defined in this use case by absolute metric offsets (but given a TMC location could

also have

been chosen as TMC offsets).
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Location in LRC (TMC or on-the-fly)

downstream/driving-direction

>

Section 1

Offset section 3

(Absolute metric offset)

Section 3 /

ul
Q!
é:
Q!
Q.
0!
ﬂI
A=

Spatial Reference Point

I o) oy

Offset section 2
(Absolute metric offset)

Offset section 1 (Start-of-location offset, offset value = 1)

NOTE
predecessd
defined by
(see 7.7).

7.12 Floy

A 'FlowVe
Flow Mat
'FlowVect
i.e.in desd

Table 7 dé

wVector

fines the FlowVector component.

[f the location is referenced as a TMC extent 0 location, where the primary TMC location has
r in the TMC location table, then the beginning of any Flow Vector (section/l) shall be mandato
a ‘start-of location’ offset to the beginning of the TMC-internal-road-segment of this TMC locatfion

Ctor' includes traffic flow status information for the road stretch covered by the surround
rix, but only for a dedicated time interval. The 'FlewVector' consists of a number
prSections’ which shall be ordered in the 'vectorSections' attribute in downstream direct
ending order of the related 'spatialOffset’ attributes.

Table 7 =~ FlowVector

no
Fily

ng
of
on

Name Type Multiplicity

Description

timeOffset

IntUnLoMB 1

Temporal offset [min] to the 'startTime' of
the surrounding 'FlowMatrix' object,
defining the end of the related time interval
In case of a current status the beginning of t
time interval is the 'startTime' of the related
'FlowMatrix' object. In case of a prognosis
the beginning of the time interval is the end
of the previous interval. May be zero for the
FlowVector of the current status if there ar¢
no further flow vectors with forecast data
(0 equals to 'end undefined").

vectorSect

ions FlowVectorSection 1.*

Flow section data; the 'FlowVectorSections'
objects in this attribute shall be ordered in

Ayirzina i, fioaa 3 £l 3o il 1
Crrving U CCoroT, Ot CSCC ot vy o o

highest spatial offset first (see also 7.2).

spatialRes

olutionVector |tfp004: 0..1
SpatialResolution

Resolution of the spatial offset used for
this vector, in steps of 10/50/100/500 m or

TMC-locations. The value of this attribute — if

present — overrides for this Flow Vector
the attribute 'spatialResolution’ of the
corresponding 'FlowMatrix' component.

Relative spatial offsets (table entries 5 and
6) shall not be used for this attribute. The

'start-of-location’ spatial offset (table entry 7)

shall neither be used for this attribute.

16
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This component is not used yet. It enables future backward-compatible extensions to the containing
'FlowVectorSection' data structure.

7.14 RestrictionExtensionComponent

This component is not used yet. It enables future backward-compatible extensions to the containing
'Restrictions' data structure.

7.1

Th
'St

7.1

Th
'St

8

|5 StatusExtensionComponent

s component is not used yet. It enables future backward-compatible extensions to‘the
htusParameters' data structure.

|6 StatisticsExtensionComponent

s component is not used yet. It enables future backward-compatible ‘extensions to the
htisticalParameters' data structure.

TFP Data Types

General

P data types are specific, composite attributes defined for use in this TPF applications.

! FlowVectorSection
FlowVectorSection' includes traffic flowcstatus information for a dedicated section of a roa

ble 8 defines the FlowVectorSection datatype.

Table 8 — FlowVectorSection

ontaining

ontaining

d stretch.

Name Type Multiplicity Description

htialOffset IntUnLoMB 1 Start of the section as s
offset in upstream dire
(i.e. opposite to the driv
direction, see also 8.3) {
end of the road stretch
by the location referend
message (the spatial re
point). The value shall
be greater than 0.

batial
tion
ing

o the
Hefined
e of the
lerence
ways
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Table 8 (continued)

Name

Type Multiplicity

Description

The beginning of the section

shall not exceed the beginning

of the overall location. The end of a
section is defined by the

start of the following section in
downstream (driving) direction
or by the end of the location
reference. If the section is of

type 'entry’ (see attribute

'sectionType') the offset defines
the point where the entryjoins the
road. If the section is ef type 'exit’
the offset defines the\point whete
the exit separatesfiom the road|

The units used for the offset is
signalled by the
‘spatialResolution’ attribute
of thelrelated objects
‘FléewMatrx’, ‘FlowVector’
or’FlowVectorSection’ and may
be in TMC locations or metric
units, or a default value 1 in casp
of a 'start-of-location’ spatial
resolution.

The determination of the metri¢
spatial offset is defined by the
following equation:

spatial offset (m) = spatialOffsef *
spatialResolution (m)

status

StatusParameters 1

Attributes describing the traffi
status at this section

spatialReg

olutionSection

tfp004:

SpatialRes@lution

0.1

Resolution of the spatial offset
used for this section, in steps of
10/50/100/500 m or
TMC-locations, or relative
offsets in steps of 10/100 m,

or a fixed value 1 for the
spatialOffset attribute in case
of a 'start-of-location’
spatialResolutionSection value,
The value of this attribute —

if present- overrides for this
'FlowVectorSection' the attrib-
utes 'spatialResolution’

of ttreretated-FlowMatrixcomr-
ponent and/or
'spatialResolutionVector' of the
related 'FlowVector' component.

To avoid aggregated inaccuracies,
relative offsets should be used
only exceptionally, e.g. for precise
delimiters of particular sec-

tions within a road stretch with
TMC location referencing.

18
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Name

Type

Multiplicity

Description

sectionType

tfp007:
SectionType

0.1

Type of section; shall be used if
and only if no normal road
section (entry or exit)

restriction

Restrictions

0.1

Information on restrictions
related to the reported
information

statistics

StatisticalParameters

0.1

Statistical information related to

the reported Ilow statup

capuse

tfp006:
CauseCode

0.1

A simple cause forthe Tgported
traffic flow status'may be added
by this attribute; this pgrame-
ter shall be omitted if a detailed
cause is,available by an
extermal message

(see attribute 'linked cause")

defailedCause

LinkedCause

0.1

Adetailed cause may b4
reported by a linked mgssage
(e.g.a TEC-message)

Ordered Components

exfensions

Component
SectionExtensionComponent

0.1

The extensions compongnt is not
used yet but may be usefl in future
TFP versions to add fur%her attrib-

utes to this data structufre without
losing backward-compatibility

8.3 PolygonPoint

A 'PolygonPoint’ defines a spatial/temporalpoint within a 'FlowPolygon'.

Talple 9 defines the PolygonPoint datatype.

Table 9 — PolygonPoint

Name

Type Multiplicity

Description

sphtialOffset

IntUnLoMB 1

Position of the 'PolygonPoint’ as (absolute) spatial
offset to the end of the road stretch defined by the
Location Reference of the message in upstrepm

direction.

The units used for the offset is signalled by the

‘spatialResolution’ attribute of the related olpjects
‘FlowPolygon’ or ‘FlowPolygonObject’ and njay be
in TMC locations or metric units.

The determination of the metric spatial offset is
defined by the following equation:

spatial offset (m) = spatialOffset * spatialResolution (m)

Relative spatial offsets (table entries 5 and 6) shall not
be used for this attribute.

timeOffset

IntUnLoMB 1

Temporal offset [min] to the 'startTime' of the
surrounding 'FlowPolygonObject'.

© IS0 2019 - All rights reserved
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8.4 LinkedCause

This data structure may be used if required to link to a TPEG message with more details about the cause
for this traffic status. A link to another message is uniquely specified by the combination of ServicelD,
ContentlID, ApplicationID and messagelD.

Table 10 defines the LinkedCause datatype.

Table 10 — LinkedCause

Name Type Multiplicity Description
messagell) |IntUnLoMB 1 The related message ID
CoID IntUnTi 1 Content ID of the TPEG service component related to thelinked
message
SID Serviceldentifier 0..1 The TPEG service ID related to the service of the linked messagk;

this attribute may be omitted if the linked message is in the sarhe
TPEG service like this TFP message. Note that the

originator service SID may differ from the(cartier service SID
(see ISO/TS 21219-9).

AID IntUnLi 0..1 Application ID of the TPEG service component related to the
linked message; the default value is'= 5 (TEC) so this attribute
may be omitted if the linked méssage is of this application type

8.5 StatusParameters

This data ptructure contains the parameters defining the traffic flow status on the corresponding r¢ad
section. The following requirements shall be fulfilled for the'StatusParameters:

— Atleapt one of the attributes 'LOS’, 'averageSpeed@nd 'delay’ shall be delivered;

— The 'delay’ attribute should be used if the speed on the related road section is near to zero, to avpid
inaccuyirate or infinite travel time calculatjohs;

— In casp of a blocked road this shall be indicated by a 'LOS" attribute with value no traffic flow’ (wfith
or without tendency, tfp003 values:006, 014, 030, 046).

Table 11 defines the StatusParameters datatype.

Table 11 — StatusParameters

Name Type Multiplicity Description
LOS £fp003: 0..1 The 'LOS' (Level-of-Service) attribyte
LevelOfService indicates the current traffic quality

and (optionally) its tendency.

The LOS level is dependent on the
road category: e.g. an average spee
of 40 km/h may be 'Free Traffic' on a
city road and may be

'Queuing Traffic' on a highway.

The tendency shall be the predicted
LOS level in the next time period,
which starts at startTime + duration
of this the current period.
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Table 11 (continued)
Name Type Multiplicity Description
averageSpeed inUnTi 0.1 The achievable average speed in
km/h. This value may differ from the
measured average speed on the
related road section as it should
exclude vehicle classes with
inherent speed limitations
(e.g.lorries).
freeElowTravelTime. IntUnlLeMB 01 Thetimein-seconds-ittakes to
traverse the affected rodd\degment
under free flow traffie.conditions.
de]ay Duration 0..1 Delay on the road-segment |n
seconds; as thiswalue shall|be
used only if the’average spded is
near to 0 m/sec this value dquals
the overallitravel time, i.e. the time it
takes tg traverse the road Jegment.
Ordered Components
extensions StatusExtensionComponent 0.1 The extensions componentfis not
used yet but may be used i} future
TFP versions to add furthet
attributes to this data strugture
without losing backward-
compatibility.
8.¢ Restrictions
The traffic state reported by the element containing the 'Restrictions' is restricted to vehjfcle types,
type of sections, lanes etc. as defined by this 'Restrictions' data structure.
Talple 12 defines the Restrictions datatype.
Table 12 — Restrictions
Name Type Multiplicity Description
vehicleClassAssignment |tfp001: 0..1 The purpose of the vehicle class|attribute
VehicleClass is to be able to supply traffic flow and
prediction values for particular|types of
vehicles rather than describe a particular
vehicle itself. The attribute indi¢ates that
the status conveyed in the currg¢nt TFP
object only concerns a specific type of
vehicle.
vehicleCredentials tfp002: 0..1 Where special restrictions or adcess
Yehicte€redentiats tomditionsapply foraparticutar type
of vehicle then these credentials can be
indicated by this element.
lanes tfp005: 0..1 Assignment to lanes for which the
LaneRestriction reported traffic status is valid
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Table 12 (continued)

Name

Type Multiplicity

Description

angle

IntUnTi

0.1

Angle of an entry/exit to the road stretc

in 360/255 degree steps clockwise to the
direction of the road stretch at the entry/
exit point. Only required to differentiate

between several entries/exits if more

than one exit/ entry is going in/out at the
same point on the road, so no exact angle

values are required. If an entry/exit can

h

't

be referenced unambiguously in this w4
an extra TFP message with a dedicated
location reference (e.g. DLR1 reference)
for this entry/exit should be uséd:

Y,

length

IntUnLoMB 0.1

Length affected in 10 meter,steps. This
parameter may be used fot’sections of
type 'entry’ or 'exit’ to restrict the traff
flow to parts of therelated section. In
case of an entryythelength determines
the start of thésettion, in case of an exi
determines.the end of the section.

In case/f a'section on the road stretch
this parameter shall not be used becaus
thésection length is determined by the
‘spatialOffset’ attribute of the
following section or the end of the
Location Reference.

t

—

Ordered Compaonetits

extension

RestrictionExtension 01
Component

The extensions component is not used y
but may be used in future TFP versions

add further attributes to this data strua

ture without losing backward-
compatibility.

et
Lo

8.7 StatisticalParameters

This data ptructure contains statistical parameters and quality indicators of the related correspond

status floyv parameters.

Table 13 defines the StatisticalParameters datatype.

Table 13 — StatisticalParameters

ng

N:|1me

Type Multiplicity Description

congestior}Probability

IntUnTi

0.1

The risk [%] that a congestion (LOS

level 'cf:\finnary traffic' or 'h]nr‘]znﬂ')

will occur at this road section. This
value shall be in range 0..100.

T90relative

22

IntUnLoMB

0.1

Used to determine the risk that the
travel time may exceed the expected
travel time considerably may exceed
the expected travel time
considerably. The value is delivered
in 1/10 percentages. A low value is
equal to a high probability that the
transmitted 'averageSpeed' is reliabl
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Name

Type

Multiplicity

Description

In detail, the attribute 'T90relative’

is used to determine a Travel Time
value T90 where 90 % of the measured
travel times on the affected road sec-
tion are below T90. In other words, a
driver can rely on with 90 % probabil-
ity that his travel time will not exceed
T90. The determination of T90 shall be

done by the following appredch:

— The average traveltime [Tav
at the affected réad-sectjon is
determined by
Tav = section-length [m]
averageSpeed [m/sec]

— TheT90 value is compufed by
T90 = Tav * T90relative

FlowQuality tfp008:

FlowDataQuality

0.1

Expresses the accuracy of the¢ data
source(s) used for the deternpination of
the traffic status, e.g. accure:Ie meas-
urement data will have a higher quality
level than estimations made from
video surveys.

prediction IntUnTi

0.1

This parameter may be used|to link to
a LOS prediction pattern. Th¢ service
provider is responsible for ejact defi-
nitions of these patterns.

Ordered Components

exfensions

StatisticsExtensionComponent 0.1

The extensions component i not used
yet but may be used in futurg TFP ver-
sions to add further attributgs to this
data structure without losing back-
ward-compatibility.

9 | TFP Tables

9.1 tfp001: VehieleClass

The VehicleClass table lists vehicle classes relevant to filtering congestion and travel time melssages.

Talple 14 énumerates the possible values for type tfp001:VehicleClass.

Table 14 — tfp001:VehicleClass

Code Reference-English ‘word’ Comment Example
000 unknown

001 car

002 lorry

003 light goods vehicle

004 heavy goods vehicle

005 bus

006 transport of abnormal load

007 emergency vehicle
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Table 14 (continued)
Code Reference-English ‘word’ Comment Example
008 works vehicle
009 exceptional size vehicle

010 trailer
011 military vehicle

012 motorcycle

013 taxi

014 transport of dangerous
goods

015 unmotorised vehicle

016 motorised vehicle

9.2 tfp002: VehicleCredentials

Some spe¢ial conditions may apply to vehicles with special credentials, the (VehicleCredentials taple
lists thosd credentials.

Table 15 ejnumerates the possible values for type tfp002:VehicleCredentials.

Table 15 — tfp002:VehicleCredentials

Code Reference-English ‘word’ Comment Example

000 unknown

001 high occupancy

002 disabled passenger

003 paid privileges

9.3 tfp(03: LevelOfService
The LevelDfService table lists the level.of service and its tendency.

Table 16 epumerates the possiblewalues for type tfp003:LevelOfService.

Table 16 — tfp003:LevelOfService

Code Reference<English ‘word’ Comment Example
000 unknown traffic status unknown,
Tendency: unknown or no information
001 free traffic Free flowing traffic, the traffic is not disturbed,
Tendency: unknown or no information
002 heavy traffic Heavy traffic causing minor problems in the
traffic,

Tendency: unknown or no information

003 slow traffic Slow moving traffic,
Tendency: unknown or no information

004 queuing traffic The traffic is in queues but still moves slowly,
Tendency: unknown or no information

005 stationary traffic Stationary traffic, congestion,
Tendency: unknown or no information

006 no traffic flow No traffic flow due to blockage or closure,
Tendency: unknown or no information
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Table 16 (continued)
Code Reference-English ‘word’ Comment Example
009 free traffic constant Current status: free traffic flow,
Tendency: free traffic flow
010 heavy traffic constant Current status: heavy traffic,
Tendency: heavy traffic
011 slow traffic constant Current status: slow traffic,
Tendency: slow traffic
012 queuing traffic constant Current status: queuing traffic,
Tendency: queuing traffic
013 stationary traffic constant |Current status: stationary traffic,
Tendency: stationary traffic
014 no traffic flow constant Current status: no traffic flow,
Tendency: no traffic flow
017 free traffic increasing Current status: free traffic flow,
Tendency: heavy traffic
018 heavy traffic increasing Current status: heavy traffic,
Tendency: slow traffic
019 slow traffic increasing Current status: slow traffic,
Tendency: queuing traffic
020 queuing traffic increasing |Current status: queuingtraffic,
Tendency: stationarytraffic
026 heavy traffic decreasing Current status: heayy traffic,
Tendency: free ttaffic flow
027 slow traffic decreasing Current statusrslow traffic,
Tendencygheavy traffic
028 queuing traffic decreasing |Currentstatus: queuing traffic,
Tendency: slow traffic
029 stationary traffic decreasing|Current status: stationary traffic,
Tendency: queuing traffic
030 no traffic flow decreasing |Current status: no traffic flow,
Tendency: queuing traffic
033 free traffic rapidly. Current status: free traffic flow,
increasing Tendency: slow traffic
034 heavy trafficrapidly Current status: heavy traffic,
increasihg Tendency: queuing traffic
035 slow traffic rapidly Current status: slow traffic,
inGreasing Tendency: stationary traffic
043 slow traffic rapidly Current status: slow traffic,
decreasing Tendency: free traffic flow
044 queuing traffic rapidly Current status: queuing traffic,
dCLl Cabills TUIIC‘[C[IL_)’ . }lCaV_y tl lefl\,
045 stationary traffic rapidly Current status: stationary traffic,
decreasing Tendency: slow traffic
046 no traffic flow rapidly Current status: no traffic flow,
decreasing Tendency: slow traffic
047 synchronized flow Current status: synchronized flow according to

the three-phase-traffic theory,

The client may interpret this status as ‘heavy
traffic’ if it can’t model synchronized flow.

Tendency: unknown
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Table 16 (continued)

Code Reference-English ‘word’ Comment Example

048 wide moving jam Current status: wide moving jam according to
the three-phase-traffic theory,

The client may interpret this status as
‘stationary’ if it can’t model wide moving jams.
Tendency: unknown

9.4 tfp004: SpatialResolution

Table 17 epumerates the possible values for type tfp004:SpatialResolution.

Table 17 — tfp004:SpatialResolution

Code [ Reference-English ‘word’ Comment Example

000 TMCLocations Resolution of related offset value is in TMC
locations (extents); this type shall be used
only if the LRC container is a TMC location

001 10-m-resolution resolution of related offset is in 10-Meter stéps
as absolute offsets to the spatial reference point,
offset = value*10 [m]

002 50-m-resolution resolution of related offset is in 50<Meter steps
as absolute offsets to the spatial feference point,
offset = value*50 [m]

003 100m-resolution resolution of related offsepisin 100-Meter steps
as absolute offsets to the spatial reference point,
offset = value*100 [m]

004 500m-resolution resolution of related offset is in 500-Meter steps
as absolute offsets to the spatial reference point,
offset = value*500 [m]

005 relative-10-m-resolution  |spatial offset is delivered in 10 m steps
upstream to the begin of the following
section; this value may be used only by the
spatialResolutionSection of the
'flowVectorSection' data structure;

it shall not be used by other TFP attributes;
offset = value*10 [m]

006 relative-100-m-resolttion |spatial offset is delivered in 100 m steps
upstream to the begin of the following
section; this value may be used only by the
spatialResolutionSection of the
'flowVectorSection' data structure;

it shall not be used by other TFP attributes;
offset = value*100 [m]

007 start-of-location cpafia] offsetisthe start ofthe location

as resolved on the client digital roadmap.
The associated offset value shall be

set to 1. This tfp004:spatialResolution value
may be used only by the spatialResolutionSection
of the 'flowVectorSection' data structure;

it shall not be used by other TFP attributes;
offset = 1 (default, fixed value).

9.5 tfp005:LaneRestriction
Lanes for lane restrictions are ordered from right to left counted looking in driving direction, i.e. lane 1

is the right-most driving lane, lane 8 is the left-most driving lane. This order is independent from the
country-related driving direction (left-hand or right-hand traffic).
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Table 18 enumerates the possible values for type tfp005:LaneRestriction.

Table 18 — tfp005:LaneRestriction

Code Reference-English ‘word’ Comment Example
000 unknown
001 driving lane 1 the right-most driving lane
002 driving lane 2
003 driving lane 3
004 driving lane 4 Q\
005 driving lane 5 X N\
006 driving lane 6 O: 2
007 driving lane 7 A'\u
008 driving lane 8 the left-most driving lane n'\\o
009 driving lanes 1 and 2 n'\'l’
010 driving lanes 2 and 3 0O v
011 driving lanes 3 and 4 ) \o_)v
012 driving lanes 4 and 5 ) O\ )
013 driving lanes 5 and 6 (-\<(
014 driving lanes 6 and 7 N QV
015 driving lanes 7 and 8 &\§\
016 driving lanes 1-2 and 3 %) -
N
¥
xO
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Table 18 (continued)

Code Reference-English ‘word’ Comment Example
017 driving lanes 2-3 and 4
018 driving lanes 3-4 and 5
019 driving lanes 4-5 and 6
020 driving lanes 5-6 and 7
021 driving lanes 6-7 and 8
022 driving lanes 1-2-3 and 4
023 driving lanes 2-3-4 and 5
024 driving lanes 3-4-5 and 6
025 driving lanes 4-5-6 and 7
026 driving lanes 5-6-7 and 8
027 driving lanes 1-2-3-4 and 5
028 driving lanes 2-3-4-5 and 6
029 driving lanes 3-4-5-6 and 7
030 driving lanes 4-5-6-7 and 8
031 driving lanes 1-2-3-4-5 and 6
032 driving lanes 2-3-4-5-6 and 7
033 driving lanes 3-4-5-6-7 and 8
034 driving lanes 1-2-3-4-5-6 and 7
035 driving lanes 2-3-4-5-6-7 and 8
037 all driving lanes

039 hard shoulder the hard Shoulder, may be left or right
dependent on country (right hand or
left<hand traffic)

9.6 tfp(Q06: CauseCode
A simple dause code to indicate the cause of the traffic congestion.

Table 19 epumerates the possible vadlues for type tfp006:CauseCode.

Table 19 — tfp006:CauseCode

Code Reference<English ‘word’ Comment Example

000 unknown

001 traffieicongestion In case that the capacity of that part of the
street causes this traffic state.

002 accident In case of an accident.

003 roadworks In case that road works are the reason.

004 narrow lanes In case of lanes being smaller as typical for the
given country.

005 impassability In case that in general the given part of a road
is impassable.

006 slippery road In case that a slippery road is the reason.

007 aquaplaning In case that big areas of water are on the road
surface.

008 fire In case that a traffic affecting fire is the reason.
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Table 19 (continued)
Code Reference-English ‘word’ Comment Example

009 hazardous driving In case that natural conditions require high
conditions caution by the driver. The reason is mostly

expected to appear suddenly.

010 objects on the road In case that objects impede the drive.

011 animals on roadway In case that animals are on the carriage way.

012 people on roadway In case that people are walking on the
carriage way.

013 broken down vehicles In case that broken down car lies on the
carriage way.

014 vehicle on wrong In case that cars are driving against the one way
carriageway direction of the carriage way. (not standing)
(Ghostdriver)

015 rescue and recovery work |In case that rescue and recovery work is ifi
in progress progress.

016 regulatory measure In case that regulatory measure is the)reason.

017 extreme weather conditions |In case that extreme weather cohditions are
the reason.

018 visibility reduced In case the reduced visibility needs a speed
adaptation.

019 precipitation In case that increaséd\precipitation is the
reason. This causeis'mostly combined with
time delays.

020 reckless persons In case that reckless persons are the reason.

021 overheight warning system |In case that an overheight warning system
triggered triggeris the reason for e.g. the closure.

022 traffic regulations changed |In case that changed traffic regulations and

therefore high risk of accident are the reason.

023 major event In case that a major event is the reason.

024 service not operating In case that a transport service is not operating.

025 service not useablé In case that a service is not usable although it is
operating. (e.g. overcrowded or paused)

026 slow moving vehicles In case that slow moving vehicles are the reason.

027 dangerogs,end of queue In case that a dangerous end of queue could
cause an accident.

028 risk.of fire In case that a risk of fire exists. Open fire or
glow should be extinguished.

029 time delay In case that a time delay exists.

030 police checkpoint In case that there is a spot for checking purposes

031 Tratfurnctiomng Toadside trcase thatammatfurnctiomng Toadside
equipment equipment is the reason.

032 serious accident In case of a serious accident with expected long

lasting rescue and recovery work

033 earlier accident In case of an earlier accident

034 accident reported In case of a reported accident

035 accident investigation work |In case of an accident investigation in progress

036 multi-vehicle accident In case that many cars are involved in the
accident

037 accident involving lorry In case of an accident involving a lorry.
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Table 19 (continued)
Code Reference-English ‘word’ Comment Example
038 accident traffic being In case of an accident where traffic is directed
directed around around the accident area
039 long-term road works In case that long-term road works are the
reason.
040 construction work In case that road construction work is the
reason
041 bridge maintenance work [In case that bridge maintenance work is the
reason
042 resurfacing work In case that road resurfacing work is the reason
043 major road works In case that major road works are the reason.
044 road maintenance work In case that road maintenance work is the
reason
045 road works during night In case that road works during the night are
the reason.
046 road works with single line |In case of road works where traffic is
traffic-alternate directions |alternately directed over one single lane
047 flooding In case that flooding water is reason for
impassability
048 snow on road In case that a slippery road is €aused by snow
on the road.
049 ice on road In case that a slippery roads caused by ice on
the road.
050 black ice on road In case that a slippety road is caused by black
ice on the road.
051 grass fire In case that a-grass fire is the reason.
052 forest fire In case that a forest fire is the reason.
053 overturned vehicle In casethat the vehicle lying on the road is
overturned.
054 broken down lorry [trcase that a broken down lorry lies on the
carriageway.
055 vehicle spun around In case that a vehicle spun around lies on the
carriageway.
056 vehicle on fire In case that the car lying on the road also is
burning.
057 gusty winds In case that gusty winds, especially cross
winds, are the reason.
058 strongwinds In case that strong winds, especially cross
winds, are the reason.
059 thiinderstorm In casethata strang thunderstorm affects
driving.
060 visibility reduced due to fog |In case that the visibility is reduced by fog.
061 visibility reduced due to In case that the visibility is reduced by low
low sun glare sun glare.
062 snow In case that snowfall is the reason.
063 rain In case that rain is the reason.
064 hail In case that hail is the reason.
065 sports event In case that a sports event is the reason.
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Table 19 (continued)
Code Reference-English ‘word’ Comment Example
066 traffic control signals not  |In case that traffic control signals are not
working functioning at all.
067 traffic control signals work- |In case that traffic control signals are
ing incorrectly malfunctioning.
068 closure In case that a closure is the reason.
9.7 ffpnﬂ'7- QnrﬁnnTypn
Talle 20 enumerates the possible values for type tfp007:SectionType.
Table 20 — tfp007:SectionType
Code Reference-English ‘word’ Comment Example
000 unknown
001 entry Section affected is an entry
002 exit Section affected is an exit
9.1 tfp008: FlowDataQuality
Talple 21 enumerates the possible values for type tfp008:FlowDataQuality.
Table 21 — tfp008:EFlowDataQuality
Code Reference-English ‘word’ Comment Example
000 unknown
001 very low Veryrlow quality of the delivered
infermation, Proposed to use map
database instead, if possible
002 low Low quality of the delivered
information, expected not to be
better than a historic measurements
database (e.g. in navigation map)
003 moderate Quality of the delivered information
is on a moderate level, proposed
to rely partly on the information
of this flow status and add other
data sources if possible
004 sufficient Sufficient quality of the delivered
information, proposed to rely
mainly on the information of this
flow status
005 high High quality of the delivered
information e.g. basing on accurate
measurements, proposed to
rely nearly exclusively on the
information of this flow value
006 very high Very high quality of the delivered
information e.g. based on accurate
and up-to-date measurements,
proposed to 100 % rely on the
information of this flow status
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Annex A
(normative)

Traffic Flow and Prediction, TPEG-Binary Representation

A.1 Gewerat
This anndx provides the TPEG-Binary representation derived via application of the UML to \binary
conversioh rules specified in ISO 21219-3.
A.2 Message components
A.2.1 Likt of Generic Component Ids
Name Id
TFPMessage 0
MessageManagementContainerLink 1
LocationReferencingContainer 2
FlowPolygonObject 3
FlowPolygon 4
FlowStatus 5
FlowMatrix 6
FlowVector 7
SectionExtensionConiponent 8
RestrictionExtensionComponent 9
StatusExtensionComponent 10
StatisticsExtensionComponent 11
MMCMasterMessage 12
MMEMessagePart 13
A.2.2 TFPMessage
<TFPMessage(0)>:=
<IntUnTi>(0), : Id of this component
<IntUnLoMB3S(lengthComp), : Number of bytes in component, excluding the id
andlencthComnindicator
<IntUnLoMB>(lengthAttr), : Number of bytes in attributes
ordered {
<MMCSwitch>(mmt),
n *<TFPMethod>(method),
m *<LocationReferencingContainer>(loc)[0..1]
b

A.2.3 TFPMethod

[<TFPMethod(x)>:=
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<IntUnTi>(x),

: Id of this component

<IntUnLoMB>(lengthComp),

indicator

: Number of bytes in component, excluding the id and lengthComp

<IntUnLoMB>(lengthAttr),

: Number of bytes in attributes

<D

ateTime>(startTime),

: The start of the time period for which the provided content is valid.

Bit

Array(selector),

if (bit 0 of selector is set)

<IntUnLoMB>(duration); : The duration [min] of the time period for which the provided content
is valid. The period starts at 'startTime' and ends at 'startTime'+'
duration - Thisattributestattbeused by the-Potygonfiowobject!
component and may be used if required otherwise.
A.2.4 MMCSwitch
<MMCSwitch(x)>:=
<IntUnTi>(x), : Id of this component

<I‘|tUnLoMB>(lengthComp),

indicator

: Number of bytes in component, excluding the id and lengthComp

<IntUnLoMB>(lengthAttr);

: Number of bytes in attributes

A.]

.5 MessageManagementContainerLink

<M

essageManagementContainerLink(1)<MMCSwitch()>>:=

Ex

fernal<MessageManagementContainer(1)>;

: see MessageManagementContainer]
specification

A.]

P.6 MMCMasterLink

<M

MCMasterLink(12)<MMCSwitch()>>:=

Ex

fernal<MMCMasterMessage(12)>;

: see MMCMasterMessage specification

A.]

p.7 MMCPartLink

<M

MCPartLink(13)<MMCSwitch()>>:=

Ex

fernal<MMCMessagePart(13])>;

: see MMCMessagePart specification

A.]

.8 LocationReferencingContainer

<L

bcationReferencingContainer(2)>:=

Ex

fernal<LocationReferencingContainer(2)>;

: See LocationReferencingContainer specificatiop
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A.2.9 FlowPolygonObject

<FlowPolygonObject(3)<TFPMethod(3)>>:=

<IntUnTi>(3),

: Id of this component

<IntUnLoMB>(lengthComp),

: Number of bytes in component, excluding the id

and lengthComp indicator

<IntUnLoMB>(lengthAttr),

: Number of bytes in attributes

<DateTim (_atal tTiuu:),

fanh) ISR % | b P A S ) PR |
- LIIC STdAT COT CITC CITC PCTTOT TOT VWITICIT CITC proviaeta

content is valid.

BitArray(sglector),

if (bit 0 of sglector is set)

<IntUnLgMB>(duration);

: The duration [min] of the time period for which the

provided content is valid. The period starts at
'startTime' and ends at 'startTime'+'duration’.
This attribute shall be used by the
'PolygonFlowObject' component and

may be used if required otherwise.

<tfp004:$patialResolution>

: Resolution of the spatial offset'used in this

(spatialResplution), structure in steps of 10/50/100/500 metres or
TMC-locations. This spatial resolution value
shall be used for all spatial offsets in the embedded
'FlowPolygon' compenénts if not overridden
there by the corresponding attribute
'spatialResolutienPolygon'. Relative spatial offsets
(table entries’5 and 6) shall not be used. The
'start-of-location’ spatial offset (table entry 7)
shall neither be used.

ordered {

n *<FlowPolygon>(polygons) Flow Polygon data.
b
A.2.10 FlpwPolygon
<FlowPolygon(4)>:=

<IntUnTi>(#),

: Id of this component

<IntUnLoMB>(lengthComp),

: Number of bytes in component, excluding the id and
lengthComp indicator

<IntUnLoMB>(lengthAttr),

: Number of bytes in attributes

<IntUnLoMB>(polygonlndex),

: Unique index within related 'FlowPolygonObject'. Used for
ordering the FlowPolygons within the 'FlowPolygonObject’

<StatusPafameters>(status),

: Attributes describing the traffic flow status within
the polygon

<IntUnLoMB>(n),

n *<PolygonPoint>(polygonPoints),

: Vector with polygon points

BitArray(selector),

if (bit O of selector is set)
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<tfp004:SpatialResolution>
(spatialResolutionPolygon),

: Resolution of the spatial offset used for this polygon,
in steps of 10/50/100/500 metres or TMC-locations.
The value of this attribute — if present — overrides for this
FlowPolygon the attribute value 'spatialResolution' of the
related 'FlowPolygonObject' component. Relative spatial
offsets (table entries 5 and 6) shall not be used.

if (bit 1 of selector is set)

<Restrictions>(restriction),

: Information on restrictions related to the reported
traffic flow

if (bit 2 of selector is set)

TatisticalParameters
(sthtistics),

Sdtatistical intormation related to the reported [Tow status

if (bit 3 of selector is set)

<jtfp006:CauseCode>(cause),

: A simple cause for the reported traffic flow status@ay be
added by this attribute; this parameter shall be omitted
if a detailed cause is available by an external message
(see attribute 'linked cause')

if (bit 4 of selector is set)

A

LinkedCause>(detailedCause);

: A detailed cause may be reported by alinked message
(e.g.a TEC-message).

A.2.11 FlowStatus

<FlowStatus(5)<TFPMethod(5)>>:=

<

]

ntUnTi>(5),

: Id of this component

<IJ|tUnLoMB>(1engthComp),

: Number of bytes@h component, excluding the id and

lengthComp indicator

<IntUnLoMB>(lengthAttr),

: Number of-bytes in attributes

<dateTime>(startTime),

: The staxt of the time period for which the provided content

is yalid.

B

—

fArray(selector),

if (it O of selector is set)

<IntUnLoMB>(duration);

: The duration [min] of the time period for which the provided

content is valid. The period starts at 'startTime' and ends

at 'startTime'+'duration’. This attribute shall be used by the
'PolygonFlowObject' component and may be used if required
otherwise.

<StatusParameters>(statis),

: Attributes describing the traffic flow status at the related

location

if (it 1 of selectopis'set)

<JRestrictions>(restriction),

: Information on restrictions related to the reported traffic flow

if (bit 2 of seleetor is set)

<StatisticalParameters>
(sthtistics),

: Statistical information related to the reported flow status

if (PIT 3 of Selector 15 Set)
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<tfp006:CauseCode>(cause),

: A simple cause for the reported traffic flow status may be
added by this attribute; this parameter shall be omitted
if a detailed cause is available by an external message
(see attribute 'linked cause')

if (bit 4 of selector is set)

<LinkedCause>(detailedCause); : A detailed cause may be reported by a linked message
(e.g. a TEC-message)
A.2.12 FlowMatrix

<FlowMatr{x(6)<TFPMethod(6)>>:=

<lntUnTi>(|6), : Id of this component

<IntUnLoMB>(lengthComp), : Number of bytes in component, excluding the id
and lengthComp indicator

<IntUnLoMB>(lengthAttr), : Number of bytes in attributes

<DateTimg>(startTime), : The start of the time period for which the provided
content is valid.

BitArray(sglector),

if (bit O of splector is set)

<IntUnLqg

MB>(duration);

: The duration [min] of the time period forwhich
the provided content is valid. The period-starts
at 'startTime' and ends at 'startTime'duration’.
This attribute shall be used by the
'PolygonFlowObject' componeént'and may be
used if required otherwise,

<tfp004:SpatialResolution>

: Resolution of the spatialiéffset used in this structure

(spatialResplution), in steps of 10/50/100/500 metres or TMC-locations.
This spatial resolution value shall be used for all spatial
offsets in the embedded data objects if not overridden
there by the cekresponding attributes
(i.e. 'spatialResolutionVector' in component
'FlowVegtor' and 'spatialResolutionSection' in
datastruycture 'FlowVectorSection'). Relative spatial
offsets (table entries 5 and 6) shall not be used for
this-attribute. The 'start-of-location’ spatial offset
(table entry 7) shall neither be used for this attribute.

ordered {

n *<FlowYector>(vectors) : Flow Vector data

b

A.2.13 FlpwVector

<FlowVectdr(7)>:=

<IntUnTi>(7), : Id of this component

<IntUnLoMB>(lengthComp), : Number of bytes in component, excluding the id and

lengthComp indicator

<IntUnLoMB>(lengthAttr), : Number of bytes in attributes

36

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=f4fb49a1bb22f31766d94142e5639760

IS0 21219-18:2019(E)

<IntUnLoMB>(timeOffset),

: Temporal offset [min] to the 'startTime' of the surrounding

'FlowMatrix' object, defining the end of the related time
interval. In case of a current status the begin of the time
interval is the 'startTime' of the related 'FlowMatrix' object.
In case of a prognosis the begin of the time interval is the
end of the previous interval. May be zero for the FlowVector
of the current status if there are no further flow vectors with
forecast data (0 equals to 'end undefined').

<IntUnLoMB>(n),

n *<FlowVectorSection> : Flow section data; the 'FlowVectorSections' objects in this

(vectorSections), attribute shall be ordered in driving direction, i.e. the section
WIth the highest spatial OIfset st (See also 7.2J.

BiffArray(selector),

if (bit 0 of selector is set)

qtfp004:SpatialResolution>
(sgatialResolutionVector);

: Resolution of the spatial offset used for this vector, in Steps

0f 10/50/100/500 metres or TMC-locations. The yalue of this
attribute — if present- overrides for this Flow Vector the
attribute 'spatialResolution’ of the corresponding
'FlowMatrix' component. Relative spatial offsets

(table entries 5 and 6) shall not be used-for this attribute.
The 'start-of-location’ spatial offset (table entry 7)

shall neither be used for this attribuite-

A.2.14 SectionExtensionComponent

Thjs component is not used yet. It enables future backward-compatible extensions to the ¢ontaining
'FlpwVectorSection' data structure.
<SgctionExtensionComponent(8)>:=
<IntUnTi>(8), :1d of this.component
<l‘|tUnLOMB>(lengthComp), : Number of bytes in component, excluding the id and
lengthComp indicator
<IntUnLoMB>(lengthAttr); “Number of bytes in attributes
A.2.15 RestrictionExtensionComponent
Thjs component is not used(yet. It enables future backward-compatible extensions to the ¢ontaining

'Restrictions' data structute)

<RpstrictionExtensionCemponent(9)>:=

<

o

ntUnTi>(9),

: Id of this component

JltUnLoMB>(1engthComp),

o

<

: Number of bytes in component, excluding the id and
lengthComp indicator

<IhtUnLoMB>(lengthAttr);

: Number of bytes in attributes

A.2.16 StatusExtensionComponent

This component is not used yet. It enables future backward-compatible extensions to the containing

'StatusParameters' data structure.

<StatusExtensionComponent(10)>:=

<IntUnTi>(10),

: Id of this component

<IntUnLoMB>(lengthComp),

: Number of bytes in component, excluding the id and
lengthComp indicator

<IntUnLoMB>(lengthAttr);

: Number of bytes in attributes
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A.2.17 StatisticsExtensionComponent

This component is not used yet. It enables future backward-compatible extensions to the containing
'StatisticalParameters' data structure.

<StatisticsExtensionComponent(11)>:=

<IntUnTi>(11), : id of this component

<IntUnLoMB>(lengthComp), :number of bytes in component, excluding the id and
lengthComp indicator

<IntUnLoMB>(lengthAttr); : number of bytes in attributes

A.3 TFP data types

TFP data fypes are specific, composite attributes defined for use in this TPF applications. When used
inside a TIFP component, their length is added to the attribute Length ‘lengthAttr} ofl the enclosjng
componerft.

A.3.1 FlpwVectorSection

<FlowVectdrSection>:=

<IntUnLoMB>(spatialOffset), : Start of the section as spatial offsét/in upstream direction
(i.e. opposite to the driving direction, see also 8.3) to the
end of the road stretch defined/by the Location Reference
of the message. The end of aSection is defined by the start
of the following section in'downstream (driving) direction.
If the section is of typeZentry’ (see attribute 'sectionType')
the offset defines the\point where the entry joins the road.
If the section is ofltype 'exit’ the offset defines the point
where the exitSeparates from the road.

The units used for the offset is signalled by the
‘spatialRésplution’ attribute of the related objects
‘FlowMatrx’, ‘FlowVector’ or ‘FlowVectorSection’
andumay be in TMC locations or metric units, or
a'default value 1 in case of a 'start-of-location’
spatial resolution.

The determination of the metric spatial offset is defined by the following
equation:

spatial offset (m) = spatialOffset * spatialResolution (m)

<StatusParameters>(status), : Attributes describing the traffic status at this section

BitArray(sdlector),
if (bit O of splector is set)
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<tfp004:SpatialResolution>
(spatialResolutionSection),

: Resolution of the spatial offset used for this section, in steps
0of 10/50/100/500 metres, or TMC-locations, or relative
offsets in steps of 10/100 metres, or a fixed value 1
for the spatialOffset attribute in case of a 'start-of-location".
spatialResolutionSection value. The value of this
attribute — if present — overrides for this
'FlowVectorSection' the attributes 'spatialResolution’
of the related 'FlowMatrix' component and/or
'spatialResolutionVector' of the related
'FlowVector' component.

To avoid aggregated inaccuracies, relative offsets should be

riln“l"n v\'\] (-‘ FBEeEs dalizaitarc (-‘

wsed-only-exceptionathe-g—forprecise-delimiters
particular sections within a road stretch with TMC location
referencing.

if (bit 1 of selector is set)

A

tfp007:SectionType>(sectionType),

: Type of section; shall be used if and only if no normal road
section (entry or exit)

if (bit 2 of selector is set)

4Restrictions>(restriction),

: Information on restrictions related tothe reported
information

if (bit 3 of selector is set)

A

StatisticalParameters>(statistics),

: Statistical information related to the reported flow status

if (it 4 of selector is set)

A

tfp006:CauseCode>(cause),

: A simple cause for thé reported traffic flow status may be
added by this attribute; this parameter shall be omitted
if a detailed cause is'available by an external message
(see attribute linked cause')

if (it 5 of selector is set)

A

LinkedCause>(detailedCause),

: A detailed cause may be reported by a linked message
(e.g.@TFEC-message)

if (bit 6 of selector is set)

<SectionExtensionComponent>
(exqtensions);

. The extensions component is not used yet but may be used
in future TFP versions to add further attributes to this data
structure without losing backward-compatibility

A.3.2 PolygonPoint

<PplygonPoint>:=

<IntUnLoMB>(spatial Offset),

: Position of the 'PolygonPoint’ as (absolute) spatial offset to the end
of the road stretch defined by the Location Reference of the message
in upstream direction.

The units used for the offset is signalled by the ‘spatialResolution’
attribute of the related objects ‘FlowPolygon’ or ‘FlowPolygonObject’
and may be in TMC locations or metric units.

The determination of the metric spatial offset is defined by
the following equation:

spatial offset (m) = spatialOffset * spatialResolution (m)

Relative spatial offsets (table entries 5 and 6) shall not be used for this attribute.

<IntUnLoMB>(timeOffset);

: Temporal offset [min] to the 'startTime' of the surrounding
'FlowPolygonObject'.

A.3.3 LinkedCause

<LinkedCause>:=

<IntUnLoMB>(messagelD), : The related message ID

<IntUnTi>(COID), : Content ID of the TPEG service component related to the linked
message
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BitArray(selector),
if (bit O of selector is set)

<Serviceldentifier>(SID), : The TPEG service ID related to the service of the linked message;
this attribute may be omitted if the linked message is in the same
TPEG service like this TFP message

if (bit 1 of selector is set)

<IntUnLi>(AID); : Application ID of the TPEG service component related to the linked
message; the default value is = 5 (TEC) so this attribute may be
omitted if the linked message is of this application type

A.3.4 StatusParameters

<StatusParpmeters>:=

BitArray(sdlector),
if (bit O of splector is set)

<tfp003:levelOfService>(LOS), : The 'LOS' (Level-of-Service) attribute indicatesthe
current traffic quality and (optionally) itstenidency.

The LOS level is dependent on the road(category;
e.g. an average speed of 40km/h may-be 'Free Traffic'
on a city road and may be 'Queuing Traffic' on a highway.

The tendency shall be the predicted LOS level in the next time peri
od, which starts at startTime duration of this the current periodq

if (bit 1 of splector is set)

<IntUnTip(averageSpeed), : The achievable avérage speed in km/h. This value may
differ from the measured average speed on the related
road section as(itShould exclude vehicle classes with
inherent speed’limitations (e.g. lorries).

if (bit 2 of sglector is set)

<IntUnLgMB>(freeFlowTravelTime), : Thetime in seconds it takes to traverse the affected
road-segment under free flow traffic conditions.

if (bit 3 of sglector is set)

<Duratioh>(delay), : Delay on the road segment in seconds; as this value
shall be used only if the average speed is near to

0 m/sec this value equals the overall travel time,
i.e. the time it takes to traverse the road segment.

if (bit 4 of splector is set)

<StatusExtensionComponent>(exténsions); : The extensions component is not used yet but
may be used in future TFP versions to add further
attributes to this data structure without losing
backward-compatibility.

A.3.5 Restrictions

<Restrictiohs=:=

BitArray(sefectory,
if (bit 0 of selector is set)

<tfp001:VehicleClass> : The purpose of the vehicle class attribute is to be
(vehicleClassAssignment), able to supply traffic flow and prediction values for
particular types of vehicles rather than describe
a particular vehicle itself. The attribute indicates that
the status conveyed in the current TFP object only
concerns a specific type of vehicle.

if (bit 1 of selector is set)

<tfp002:VehicleCredentials> : Where special restrictions or access conditions apply
(vehicleCredentials), for a particular type of vehicle then these credentials
can be indicated by this element.
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if (bit 2 of selector is set)

<tfp005:LaneRestriction>(lanes),

: Assignment to lanes for which the reported traffic

status is valid

if (bit 3 of selector is set)

<IntUnTi>(angle),

: Angle of an entry/exit to the road stretch in 360/255

degree steps clockwise to the direction of the road
stretch at the entry/exit point. Only required

to differentiate between several entries/exits

if more than one exit/entry is going in/out at the
same point on the road, so no exact angle values are
required

If an entry/exit can't be referenced unambiguously in thiq
extra TFP message with a dedicated location referénce (g
reference) for this entry/exit should be used.

way, an
g. DLR1

if (bit 4 of selector is set)

IntUnLoMB>(length),

A

: Length affected in 10 meter steps. This parameter

may be used for sections of type 'entry’ or 'exit’ to
restrict the traffic flow to parts of the ‘felated section.
In case of an entry, the length determines the start

of the section, in case of an exit it determines the end

of the section.

In case of a section on thewoad stretch this parameter sh
used cause the sectiofilength is determined by the 'spati
tribute of the following section or the end of the Location

1l not be
10ffset" at-
Reference.

if (bit 5 of selector is set)

RestrictionExtensionComponent>
(extensions);

A

: The extensions component is not used yet but
may be used in future TFP versions to add further
attributes to this data structure without losing
backward-compatibility.

A.3.6 StatisticalParameters

<StatisticalParameters>:=

BifArray(selector),

—

if (bit O of selector is set)

IntUnTi>(congestionProbability),

A

: The risk [%] that a congestion (LOS level
'stationary traffic' or 'blocked") will occur at this
road section. This value shall be in range 0..100.

if (bit 1 of selector is set)

IntUnLoMB>(T90relative),

A

: Used to determine the risk that the travel time

The value is delivered in 1/10 percentages.
Alow value is equal to a high probability that
the transmitted 'averageSpeed' is reliable.

may exceed the expected travel time considerably.

In detail, the attribute 'T90relative' is used to deternjine a

Travel Time value T90 where 90% of the measured tfavel times
on the affected road section are below T90Q In other words, a

following approach:
mined by:

The T90 value is computed by:
T90 = Tav * T90relative

driver can rely on with 90% probability that his travel time will
not exceed T90. The determination of T90 shall be done by the

The average travel time Tav at the affected road section is deter-

Tav = section-length [m] / averageSpeed [m/sec]
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if (bit 2 of selector is set)

<tfp008:FlowDataQuality>(FlowQuality), : Expresses the accuracy of the data source(s) used
for the determination of the traffic status,

e.g. accurate measurement data will have

a higher quality level than estimations made
from video surveys.

if (bit 3 of selector is set)

<IntUnTi>(prediction), : This parameter may be used to link to a LOS
prediction pattern. The service provider is
responsible for exact definitions of these patterns.

if (bit 4 of sflector 15 5et)

<Statisti¢gsExtensionComponent> : The extensions component is not used yet but
(extensiong); may be used in future TFP versions to add further
attributes to this data structure without losing
backward-compatibility.
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Annex B
(normative)

Traffic Flow and Prediction, TPEG-ML Representation

B.1

Thjs annex provides the tpegML representation derived via application of the UML to XML g

ru

B.

B.’

Gemerat
s specified in ISO/TS 21219-4.

2 Message Components

2.1 TFP Message

onversion

<X

Y

makOccurs="unbounded" />

s:element name="TFPMessage" type="TFPMessage"/>
<xs:complexType name="TFPMessage">
<xs:complexContent>
<xs:extension base="tsf:ApplicationRootMéssageML">
<xs:sequence>
<xs:element name="mmt" type="MMCSwitch"/>

<xs:element name="method" Atwype="TFPMethod" minOccurs="0"

<xs:element name="log/"
pe="1rc:LocationReferencingContainer" minOccurs="0"/>

</xs:sequence>
</xs:extension>
</xs:complexContent>

</xs:complexType>

B.’

.2 TFP Method

<¥]

ty|

s : complexType."name="TFPMethod">
<xsysequence>
<xs:choice minOccurs="1" maxOccurs="1">

<xs:element name="optionFlowPolygonObject"
pe="FlowPolygonObject" minOccurs="1" maxOccurs="1"/>

mi

mi

<xs:element name="optionFlowStatus" type="FlowStatus"
nOccurs="1" maxOccurs="1"/>

<xs:element name="optionFlowMatrix" type="FlowMatrix"
nOccurs="1" maxOccurs="1"/>

</xs:choice>
</xs:sequence>

</xs:complexType>
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B.2.3 FlowPolygonObject

<xs:complexType name="FlowPolygonObject">
<xs:sequence>
<xs:element name="startTime" type="tdt:DateTime"/>

<xs:element name="duration" type="tdt:IntUnLoMB"
minOccurs="0"/>

<xs:element name="spatialResolution"
type="tfp004 SpatialResolution"/>

<xs:element name="polygons" type="FlowPolygon"
maxOccurg="unbounded" />

</k¥s:sequence>

B.2.4 FlpwPolygon

<xs:comp}lexType name="FlowPolygon">

<x§:sequence>
<xs:element name="polygonIndex" type="tdt:IntUnLoMB"/>
<xs:element name="status" type="StatusParameters"/>

<xs:element name="polygonPoints" type="PolygonPoint™
maxOccurp="unbounded" />

<xs:element name="spatialResolutionPolygon"
type="tfp004 SpatialResolution” minOccurs="0"/>

<xs:element name="restriction" type="Restrictions"
minOccurg="0"/>

<xs:element name="statistics" type="StatisticalParameters"
minOccur="0"/>

<xs:element name="cause" type="tfpl06 CauseCode"
minOccurg="0"/>

<xs:element name="detailedCause" type="LinkedCause"
minOccurg="0"/>

</k¥s:sequence>

</xs:gtomplexType>

B.2.5 FlpwStatus

<xs:complexType name="FlowStatus">
<x§:sequenceX
<xs:elément name="startTime" type="tdt:DateTime"/>

<Xskwelement name="duration" type="tdt:IntUnLoMB"
minOccurg="0"/>

<xs:element name="status" type="StatusParameters"/>

<xs:element name="restriction" type="Restrictions"
minOccurs="0"/>

<xs:element name="statistics" type="StatisticalParameters"
minOccurs="0"/>

<xs:element name="cause" type="tfp006 CauseCode"
minOccurs="0"/>

<xs:element name="detailedCause" type="LinkedCause"
minOccurs="0"/>

</xs:sequence>

</xs:complexType>
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mi

<xs:complexType name="FlowMatrix">
<xs:sequence>
<xs:element name="startTime" type="tdt:DateTime"/>

<xs:element name="duration" type="tdt:IntUnLoMB"
nOccurs="0"/>

<xs:element name="spatialResolution"

type="tfp004 SpatialResolution"/>

ma|

<xs:element name="vectors" type="FlowVector"
xOccurs="unbounded" />

</xs:sequence>

</xs:complexType>

B.’

p.7 FlowVector

<X

ma

ty|

</

s :complexType name="FlowVector">
Xs:sequence>
xs:element name="timeOffset" type="tdt:IntUnLoMB" />

xs:element name="vectorSections" type="FlowVectorSeetion"
xOccurs="unbounded" />

xs:element name="spatialResolutionVector"
pe="tfp004 SpatialResolution” minOccurs="0" />

/xs:sequence>

xs:complexType>

B.’

.8 SectionExtensionComponent

s:complexType name="SectionExtensionComponent">

xs:complexType>

.9 StatusExtensionComponent

<X

</

s:complexType namex'StatusExtensionComponent>

s :complexTypep

B.’

.10 RestrictionExtensionComponent

<X

</

s : complexType name="RestrictionExtensionComponent">

sl complexType>

B.2.11 StatisticsExtensionComponent

<x

s:complexType name="StatisticsExtensionComponent">

</xs:complexType>
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B.2.12 MMCSwitch

<xs:complexType name="MMCSwitch">
<xs:sequence>
<xs:choice minOccurs="1" maxOccurs="1">

<xs:element name="optionMessageManagementContainerLink"
type="mmc:MessageManagementContainer" minOccurs="1" maxOccurs="1"/>

<xs:element name="optionMMCMasterLink"
type="mmc:MMCMasterMessage" minOccurs="1" maxOccurs="1"/>

<xs:element name="optionMMCPartLink" type="mmc:MMCMessagePart"
minOccurg="1" maxOccurs="1"/>

</ks:choice>

</xs:fequence>

</xs:complexType>

B.3 Data Types

B.3.1 FlpwVectorSection

<xs:complexType name="FlowVectorSection">
<xs:s¢quence>
<xp:element name="spatialOffset" type="tdt:IntUnLeMB"/>
<xp:element name="status" type="StatusParameters"/>

<xp:element name="spatialResolutionSection"
type="tfp004 SpatialResolution” minOccurs="0"/X

<xfp:element name="sectionType" type="g£fp007 SectionType"
minOccurg="0"/>

<x$p:element name="restriction" tyge="Restrictions" minOccurs="0"/>

<xp:element name="statistics" type="StatisticalParameters"
minOccurg="0"/>

<x$:element name="cause" (type="tfp006 CauseCode" minOccurs="0"/>

<xp:element name="detailedCause" type="LinkedCause"
minOccurg="0"/>

<xfp:element namez"extensions" type="SectionExtensionComponent"
minOccurg="0"/>

</xs:pequence>

</xs:complexType&>

B.3.2 PglygonPoint

<xs:complexType name="PolygonPoint">
<xs:sequence>
<xs:element name="spatialOffset" type="tdt:IntUnLoMB"/>
<xs:element name="timeOffset" type="tdt:IntUnLoMB"/>

</xs:sequence>

</xs:complexType>
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