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Foreword

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

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
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Introduction

0.1 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 (visually and/or audibly
in the user’s language) and by agent systems. Originally, a byte-oriented data stream format, which can be
carried on almost any dlgltal bearer with an approprlate adaptatlon layer was developed Hierarchically
structurgd-tF : s ation from

One year later, in December 1998, the B/TPEG group produced its first EBU specifications.Two dgcuments
were relpased. Part 2 (TPEG-SSF, which became ISO/TS 18234-2) described the syntax, semantics and
framing ptructure which was used for all TPEG applications. Meanwhile, Part 4 (TPEG-RTM, whiclh became

Subsequgntly, in March 1999, CEN/TC 278, in conjunction with ISO/TC 204, established a group comprising
memberg of the former EBU B/TPEG and this working group continued development work. Further parts
were developed to make the initial set of four parts, enabling the implementation of a consistent service.
Part 3 (TPEG-SNI, ISO/TS 18234-3) described the service and networkdnformation application uded by all
service implementations to ensure appropriate referencing from one‘service source to another.

Part 1 (TPEG-INV, ISO/TS 18234-1) completed the series by describing the other parts and their reldtionship.
[t also cqntained the application IDs used within the other paits. Additionally, Part 5, the public fransport
informatjion application (TPEG-PTI, ISO/TS 18234-5), was, developed. The so-called TPEG-LOC| location
referencing method, which enabled both map-based TPEG-decoders and non-map-based ones tp deliver
either map-based location referencing or human readable text information, was issued as ISO/TS|[18234-6
to be us¢d in association with the other applications’ of parts of the ISO 18234 series to providg location
referencing.

The ISO 18234 series has become known as FREG Generation 1.

0.2 TPHG Generation 2

When the Traveller Information Services Association (TISA), derived from former forums, was inapgurated
in December 2007, TPEG develgpiment was taken over by TISA and continued in the TPEG applications
working [group.

It was abpout this time thatthe (then) new Unified Modelling Language (UML) was seen as havipg major
advantages for the development of new TPEG applications in communities who would not necessdrily have
the binarty physical format skills required to extend the original TPEG TS work. It was also realized that the
XML format for TPEG described within the ISO 24530 series (now superseded) had a greater sighificance
than prgviously—foreseen, especially in the content-generation segment, and that keeping two|physical
formats $ynchyonized, in different standards series, would be rather difficult.

A 1T IC A 4 L + +1 pa | 1 4 £ TD
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subsequently become known as TPEG Generation 2.

based-'This has

A nFal + £ +loaot 1d
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TPEG2 is embodied in the ISO 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, SO 21219-3 and ISO 21219-4 and the conversion to two current
physical formats: binary (see Annex A) and XML (see Annex B); 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 that forms the annex for each physical format.

TPEG2 has a three-container conceptual structure: message management (ISO 21219-6), application (several
parts) and location referencing (ISO 21219-7). This structure has flexible capability and can accommodate

© IS0 2025 - All rights reserved
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many differing use cases that have been proposed within the TTI sector and more broadly 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 is potentially incomplete, as it is possible that new TPEG2 parts
will be introduced after publication of this document.

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

— Spejitalapplications:TPEGZ-SNI (1S021219-9), TPEG2-CAI (IS0 21219-10), TPEG2-LTE (1SO/ TS 2] 219-24).

— Location referencing: TPEG2-OLR (ISO/TS 21219-22), TPEG2-GLR (ISO 21219-21 - this ddcument),
TPEG2-TLR (ISO 17572-2), TPEG2-DLR (ISO 17572-3).

— Applications: TPEG2-PKI (ISO 21219-14), TPEG2-TEC (ISO 21219-15), TPEGZ-FPI (ISO 2]219-16),
TPEG2-TFP (ISO 21219-18), TPEG2-WEA (ISO 21219-19), TPEG2-RMR (I1SO/TS 21219-23), THEG2-EMI
(1S0[21219-25), TPEG2-VLI (ISO/TS 21219-26).

TPEG2 hps been developed to be broadly (but not totally) backward conipatible with TPEG1 to|assist in
transitiops from earlier implementations, while not hindering the TPEG2+innovative approach and being
able to gupport many new features, such as dealing with applicatiens’with both long-term, unfhanging
content gdnd highly dynamic content, such as parking information.

This doctiment is based on the TISA specification technical/editerial version reference:

SP22005] 2.1_002

© IS0 2025 - All rights reserved
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Intelligent transport systems — Traffic and travel information

(TTI) via transport protocol experts group, generation 2
(TPEG2) —

Part 21:

Geographic location reterencing (TPEG-GLR)

1 Scope

This docjument establishes a method of using geographic location referencing (GLR) that can be
relevant| TPEG applications. The GLR type, defined in this document, is used\for defining ge
location feferences (points, polylines and geographical areas). The GLR method is intended to be d
methods|that can be transported inside a TPEG-Location Referencing Container (TPEG-LRC) for th
applicatipns providing information for primarily geographical locations (e.g-weather).

The GLR specification is deliberately kept basic and compact, so that it’can also be employed advant
in non-navigation devices, for simple TPEG services such as weatherinformation, safety alerts, etc
the GLR |ocation referencing method is intended to be complementary to map-related location re
methods| where the focus is on the referencing of anthropogeniec'artefacts such as roads and highw

For this ffeason, the scope of GLR is limited to geographiclocations on the Earth’s surface.

2 Normative references

used by
ographic
ne of the
bse TPEG

ageously

As such,
erencing
ays.

The following documents are referred to in thé-text in such a way that some or all of their content copnstitutes

requirenpents of this document. For dated-references, only the edition cited applies. For undated re
the latest edition of the referenced document (including any amendments) applies.

[SO 2121P-1, Intelligent transport systems — Traffic and travel information (TTI) via transport protoc
group, generation 2 (TPEG2) — Part1: Introduction, numbering and versions (TPEG2-INV)

ISO 2121P-9, Intelligent transport systems — Traffic and travel information (TTI) via transport protoc
group, ganeration 2 (TPEG2)— Part 9: Service and network information (TPEG2-SNI)

ISO 21219-14, Intelligent transport systems — Traffic and travel information (TTI) via transport
experts giroup, genexdtion 2 (TPEGZ2) — Part 14: Parking information (TPEGZ2-PKI)

[SO 21219-165intelligent transport systems — Traffic and travel information (TTI) via transport
experts groupygeneration 2 (TPEG2) — Part 16: Fuel price information and availability (TPEG2-FPI)

ferences,

[ experts

bl experts

protocol

protocol

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

© IS0 2025 - All rights reserved
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point of interest
specific point location that someone may find useful or interesting

EXAMPLE1 A pointon the Earth representing the location of the Eiffel Tower, in Paris, France.

EXAMPLE 2  The location of a weather station on top of Mount Washington in New Hampshire, VT, USA.

EXAMPLE 3  The location of a fuel station.

4 Abbreviated terms

For the
ISO 2121

PUTPOSEs of this doCUment, the abbreviated terms in SO 21219-1, 150 2121979, 150
O0-16 shall apply.

5 Toofkit specific constraints

5.1 Ve

rsion number signalling

1219-14,

Version pumbering is used to track the separate versions of an application"through its development and

deploym
The vers

Table1s

5.2 Ex

Future t
without
skip unk

6 GLR

bnt. The differences between these versions could have an impact 6mclient devices.
on numbering principle is defined in ISO 21219-1.

hows the current version numbers for signalling GLR vegsions within the SNI application.

Table 1 — Current version numbers.for signalling of GLR

Major version number

Minor version number

tendibility

osing backward compatibility: This means that a TPEG2-GLR decoder shall be able to d
hown components.

toolkit structure

6.1 General

The GLR
inserted
the parti

in an LRG1nside a TPEG message, when this type of location reference is relevant and su
cular"FPEG application.

polkit extensions may insert new;components or may replace existing components by new ones

ptect and

toolkit proyvides a component for simple geographic location references. This component can be

table for

Figure 1

ed in the

shews the structure of Geographicl.ocationReference in the GLR toolkit. Other classes u

toolkit are shown in Figure 2, Figure 3, Figure 4 and Figure 5. The GLR location reference offers several
variants of geographic location references. However, each instance shall contain only a single type of the
provided various types of geographic location references.

The binary format and XML format of the TPEG2-SNI application for use in transmission shall be in
accordance with Annexes A and B, respectively.

© IS0 2025 - All rights reserved
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class CircleSector /

«DataStructure»
CircleSector

+ sectorStartAngle: IntUnTi
+ sectorEndAngle: IntUnTi

h [a Pal ' DAYl g
rgulc o — GIITUITOTLLUIL

class Coordinate /

«DataStructure»
Coordinate

+ Longitude: IntSi24
+ Latitude: IntSi24

Figure 3 — Coordinate

class HierarchicalAreaName /

«DataStructure»
HierarchicalAreaName

+ language€dde: typ001:LanguageCode
+ areaName! ShortString
+ detailAreaName: ShortString [1..%]

Figure 4 — HierarchicalAreaName

class Polygon/

«DataStructure»
Polygon

+ polygonPoints: Coordinate [3..*]

Figure 5 — Polygon

In a GLR location reference, coordinates are specified in the WGS84 geodetic system, unless explicitly
signalled otherwise at service level or service component level (see also 8.8).

© IS0 2025 - All rights reserved
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The GLR toolkit contains two versions of bounding areas, and point, line and area location references.

Subclauses 6.2 - 6.6 explain each of these variants of geographic location references in more detail.

6.2 Geographic bounding box location reference

A geographic bounding box location reference defines a rectangular area to indicate, for example, a search
area or encompassing area of a collection of features, e.g. fuel stations or other points of interest (POls).
Figure 6 shows a bounding box, with its defining north-west (NW) and south-east (SE) corners. For example,
this bounding box location reference delineates the locations of a collection of fuel stations in Manhattan,

NY, USA.
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Figure|6 — Example of a geogr@%c bounding box indicating a delineating search area for

fuel stations

Geographic bounding b0§ﬁ atlon references may indicate the altitude above mean sea level (M§

area, and may have an @ name as descriptor.

6.3 Gelograp oundlng circle or sector of circle location reference

mslunsvﬂﬂ T e

h set of

L) of the

A geogrdphi %unding circle location reference is very similar in nature to the geographic bounding box
location réfgrence. The main difference is the definition of the encompassing area: in this case it is a circle

rather thanma rectangle. T'his circle 1s defined by a centre point and a radius (see Figure /).

© IS0 2025 - All rights reserved
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nciay
nter

g

S

Figure 7 — Example of a geographic boun?\i\% circle location reference

rea name as descriptor.

and may

When gepgraphic bounding is to be limited to o ﬁ@% sector of a circle with a defined radius, this is ppecified

through

clockwisg direction) respectively. Both thes\
Figure 8]. N

two azimuth angles. These angles ify the angular start and angular end of the s

ector (in

gles are measured with respect to the geographic north (see
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6.4 Gelographic point location reference

Higure 8 — Definition of a sector of a circle;with sectorStartAngle and sectorEndAngle

A geograpphic point location reference refevences the location of a point-type feature, e.g. a weathef station,
a theatr¢, or one of the individual fuel stations in Figure 6 and Figure 7. If the location is appfoximate,

e.g. the location of a highway intersection, the location reference can indicate this through an
"isFuzzyPoint" (see Figure 1).

Furthermore, for geographic-lecation references of features close to roads, the road name of the

httribute

adjacent

road may optionally be dndicated, and optionally the direction one travels on that road, leadipg to the
primary [entry point ofthat feature. Geographic point location references may also optionally indicate the

altitude above MSL ofthe area, and optionally contain a point feature name as descriptor.

6.5 Gelographic line location reference

A geogrdphic line location reference references the location of a line-type feature, e.g. a squall li

he or the

San Andreas Fault Iine in California, USA. If the location is approximate (e.g. the Iocation of a squall
location reference can indicate this through an attribute "isFuzzyLine" (see Figure 1).

line), the

Geographic line location references may also indicate the altitude above MSL of the area, and may have a line

feature name as descriptor.
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SOURCE | Reference [3], reproduced with the permission of the authors.

Figure 9 — Tornado watch location indication

6.6 Gelographic area location reference

A geogrdphic area location reference references the location of an area-type feature, e.g. the locgtion of a
forest finje, or a tornado warning. If the location is approximate, such as the location of a foresf fire, the
location [reference can indicate this through an attribute "isFuzzyArea" (see Figure 1). Geographic area
location Jeferences may also optionally indicate the‘altitude above MSL of the area.

Furthermore, geographic area location references may include an area feature name as descriptgr, or one
or more fhierarchical area names as desetiptor. Hierarchical area names are used in situations guch as a
weather feport for a tornado watch, for.example (see Figure 9).

For the fornado watch example shown in Figure 9, the hierarchical name descriptor is composdd of two
states (USA), Louisiana and MissisSippi, and for each of these two states, the following parishes/counties,
indicatinjg the parts of that state for which the tornado watch is issued:

—  Lopisiana Ascension, East Baton Rouge, East Feliciana, Iberville, Livingston, Pointe Cpupee, St.
Helena, St. Tammany, Tangipahoa, Washington, West Baton Rouge, West Fgliciana

— Miksissippi Adams, Amite, Claiborne, Clarke, Copiah Covington, Forrest Franklin, Hinds, Jasper,
Jefferson, Jefferson Davis, Jones, Lamar, Lauderdale, Lawrence, Lincoln, Madison,
Marion, Newto, Pearl River, Pike, Rankin Scott, Simpson, Smith, Walthall] Warren,
Wilkinson

In the geographic area location reference for this example tornado watch, these composite locations can be
encoded with two Hierarchical AreaName data structures, one for each state.

Geographic area location references may also be indicated as polygonal shapes. These polygonal shapes may
even have holes in them, e.g. to indicate an applicable area, but at the same time to exclude some part of this
area. Figure 10 shows an example of an area with a “hole” in it. This area with a hole is constructed with an
outer, exterior polygon, and an interior polygon representing the hole (i.e. the part of the area that is “cut-out”).

© IS0 2025 - All rights reserved
8


https://standardsiso.com/api/?name=a40fb7a4f2a5e3cdece0306ef208c6c2

IS0 21219-21:2025(en)

ncian T
nter

i q{u\‘ﬁ}‘“‘i': fivoifield Place
PR e

—,

s

= 7
Chinatoan /
) !

oy
/ Grand
55 Street

—,
= - Newore

4
vS‘m!qe_Ai'“

7 Cruises = G

&

\ 8 siaten
L selond Fecry
S Whigholt !

7 GLR toolkit components \\}\

71 G hicLocationRef Z
egographicLocationReference RS

GLR is the top-level toolkit component for simple
contain dnly one single type of the various types o

Table 2 defines the GeographicLocationRefergﬁéQcomponent.
QS)

Ck\ : :
Table 2 eographicLocationReference

raphic location references. This component shall
graphic location reference provided.

Name ‘\Q\ Type Multiplic- Description
M ity
geograplhlicBoundingBox OV GeographicBoundingBox 0.1 BoundingBox-fype
% geographic lodation
O)\ reference.
geograph icBoundingSQEQ)v GeographicBoundingCircleSector 0.1 Bounding ared
?\ geographic lodation
Q reference as s¢ctor of
é a circle or comlplete
A ?‘ circle.
geograph i@i\ntReference GeographicPointReference 0..1 Point-type gedgraphic
Tocation reference.
geographicLineReference GeographicLineReference 0.1 Line-type geographic
location reference.
geographicAreaReference GeographicAreaReference 0.1 Area-type geographic
location reference.
geographicAreaWithHolesReference |GeographicAreaWithHolesReference 0.1 Area-type geographic
location reference.

© IS0 2025 - All rights reserved
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8 GLR Datatypes

8.1 GeographicAreaReference

GeographicAreReference denotes a geographic area specified as a polygon. A GeographicAreaReference shall
include at most one of the attributes "areaFeatureName" and "hierarchicalAreaFeatureName", but not both.

Table 3 defines the GeographicAreaReference datatype.

Table 3 — GeographicAreaReference

Name Tvpe Multiplic- Description
ity
polygonHoints Coordinate 3.* A sequence of points formingaclosed, sim-
ple (i.e. non-self-intersecting).contgur of a
geographic polygon.

The polygon contourisformed by llne seg-
ments connecting-theSuccessive pgints, and
finally the polygen.contour is closefl by the
line segment copnecting the last pdint to
the first point.
The resulting area polygon shall be
non-self-intersecting.
A €ounter-clockwise order of the cqordi-
hates in a (exterior) polygon is recdmmend-
ed.
It is recommended to limit the numpber of
points of the polygon to 32 or less.

isFuzzyAfea Boolean 1 If set, the "isFuzzyArea" attribute indicates
that the polygon shape represents 4 fuzzy
area, i.e. the polygon shape is an approx-
imate description of the location of|the
referenced feature.

altitudeMSL IntSiLoMB 0..1 Average elevation of location in mefres
above/below MSL.
areaFeatpireName LocalisedShortString 0.* Feature name of the area reference|in the

local languages of interest.

hierarchicalAreaFeatureName |HierarchicalAreaName 0.* Attribute to express area name(s) gs hier-
archical feature name. Several hierprchical
area names are allowed to expressp region
of a number of countries, or a number of
states, for example.

Each such hierarchical area name structure
indicates the local language of intefest.

Multiple hierarchical area names iy} a single
local language may be supplied.

8.2 GeographicAreaWithHolesReference

GeographicAreaWithHolesReference denotes a geographic area with holes specified as an exterior polygon
and interior polygons representing the holes. A GeographicAreaWithHolesReference shall include at most
one of the attributes "areaFeatureName" and "hierarchicalAreaFeatureName", but not both.

Table 4 defines the GeographicAreaWithHolesReference datatype.

© IS0 2025 - All rights reserved
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Table 4 — GeographicAreaWithHolesReference

Name

Type

Multiplic-
ity

Description

exteriorPolygon

Polygon

1

Exterior polygon of the geographic
The recommended order of the coo
is counter-clockwise for this exteri
gon.

area.
rdinates
or poly-

interiorP

olygons Polygon

Interior polygon of the geographic area, in-
dicating a hole in the area. The recommend-

ed order of the coordinates is clock
the interior polygon. Interior polyg

wise for
ons (if

TITOTE UITAlT OTE PIESEITL) SiTai ot
or touch another.

ersect

isFuzzyA

rea Boolean

If set, the "isFuzzyArea" attribute i
that the polygon shape repreSents

area, i.e. the polygon shape is an ap|
imate description of the location of}
referenced featune,

hdicates

fuzzy
prox-
the

altitudeM

SL IntSiLoMB

Average elevatipn'of location in me
above/below\MSL.

[res

areaFeat

ireName

LocalisedShortString

Featurewrame of the area reference
local languages of interest.

in the

hierarchi

calAreaFeatureName

HierarchicalAreaName

Attribute to express area name(s) g
archical feature name. Several hier
area names are allowed to express
of a number of countries, or a numbk
states, for example.

Each such hierarchical area name s
indicates the local language of inte
Multiple hierarchical area names iy
local language may be supplied.

s hier-
hrchical
[ region
er of

tructure
est.
a single

8.3 Ge

Geograpl
always 4
collectio

ographicBoundingBox

Table 5 defines the GeographicBoundingBox datatype.

nicBoundingBox denotes a geographic area specified as a bounding box. A bounding bo
n approximate geometric «description completely including the actual location of an 2
n of point locations intended to be referenced.

Table 5 — GeographicBoundingBox

X area is
rea or a

Name

Type

Multiplic-
ity

Description

northWe

EtCorner Coordinate

1

Coordinate of the north west corner of the boun
enclosing the area.

ding box

southEas

o o 1. -
LUUILIICT LOUOUIUIII4dLc

N

yal 3 - £l +1 - £l 1
LCOUIUITIALT Ul LIIC SUULIT €450 CUTTICT Ul UIC DOUUII

enclosing the area.

ling box

altitudeMSL

IntSiLoMB

0.1

Average elevation of location in metres above/below

MSL.

areaFeatureName

LocalisedShortString

(optional) Feature name of the area in the local languag-

es of interest.

8.4 GeographicBoundingCircleSector

GeographicBoundingCircleSelector denotes a geographic bounding area specified as a complete circle
or a sector of a circle. A bounding circle (or sector of a circle) area is always an approximate geometric
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description, completely including the actual location of an area location or a collection of point locations
intended to be referenced.

Table 6 defines the GeographicBoundingCircleSector datatype.

Table 6 — GeographicBoundingCircleSector

Name Type Multiplic- Description
ity

centrePoint Coordinate 1 Coordinate of centre point of the bounding circle enclos-
ing the area.

radius DistanceMetres 1 Radius of the bounding circle enclosing the area.

circleSecfor CircleSector 0.1 Optional attribute to limit the bounding area'tofonly a
sector of the complete circle.
If this attribute is not present, the bounding arefa shall
be taken as the complete circle.

altitudeMSL IntSiLoMB 0.1 Average elevation of location in metres above/below
MSL.

areaFeatireName LocalisedShortString 0.* (optional) Feature name ofthe area in the local Janguag-
es of interest.

8.5 GeographicLineReference

GeographicLineReference denotes a geographic line specified as apolyline.

Table 7 defines the GeographicLineReference datatype.

Table 7 — GeographicLineReference
Name Type Multiplics Description
ity

linePointp Coordinate 2% A sequence of points forming a line.
The polyline shape is formed by line segments cponnect-
ing the successive points from the first point to the last
point.
The resulting polyline shall be non-self-intersedting.
It is recommended to limit the number of pointq of the
polyline to 32 or fewer.

isFuzzyL|ne Boolean 1 If set, the "isFuzzyLine" attribute indicates that|the
polyline shape represents a fuzzy line, i.e. the polyline is
an approximate description of the location of the refer-
enced feature.

altitudeMSL IntSiLoMB 0..1 Average elevation of location in metres above/blelow
MSL.

lineFeatyreName LocalisedShortString 0.* (optional) Feature name of the referenced line Ipcation
in the local languages of interest.

8.6 GeographicPointReference

GeographicPointReference denotes a point-type geographic location reference.

Table 8 defines the GeographicPointReference datatype.

© IS0 2025 - All rights reserved
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Table 8 — GeographicPointReference

Name

Type

Multiplic-
ity

Description

point

Coordinate

1

(centre) Coordinate of the point location

reference.

isFuzzyPoint

Boolean

If set, the "isFuzzyPoint" attribute indi-
cates that the supplied WGS-84 coordinate
represents an approximate location only.

altitudeMSL

IntSiLoMB

Elevation of location in metres above/

below MSL.

(fontiaona 1 Enf\+ He-Raiae I\F'l—lf\n e
tH Tt

ferenced

pointFeapareName

1 Anf\lirnrlclﬁnvi—cf-v;ng

o to Tyt oo IO Ot It

tepHenatt
point location in the local langliag
interest.

es of

adjacentRoadDescriptor

LocalisedShortString

(optional, if it exists) Nameldnd /o
number of the road adjacent to th
tion in the local langwages of intel

I road
b Joca-
est.

adjacentRoadSideTravelDirection

IntUnTi

0.1

(optional) Approximate direction
for the closest side of the adjacent
(if it exists}at'which the point loc
located

The adjacentRoadSideTravelDired
an azimuth angle. It is measured
Wwise from geographic north, and
pressed in units of 360°/256°.

of travel
road
htion is

tion is
lock-

P X~

8.7 CircleSector

CircleSelpctor denotes a data structure to specify the relevant sector of the circle.

Table 9 defines the CircleSector datatype.

Table 9 — CircleSector

Name Type Multiplic- Description
ity
sectorStqrtAngle IntUnTi 1 Azimuth angle to start of circle sector of interest
The sectorStartAngle is measured clockwise from geo-
graphic north, expressed in units of 360°/256°.
sectorEnflAngle IntUnTi 1 Azimuth angle to end of circle sector of interest.
The sectorEndAngle is measured clockwise from|geo-
graphic north, expressed in units of 360°/256°.
8.8 Coprdinate
Coordindte denotes a data structure spec1fy1ng geographlc coordlnates Coordlnates are spec1f1ed by fefaultin
the WGS-84-geede y 2 : viee-compen nt level.

Table 10 defines the Coordinate datatype.
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Table 10 — Coordinate

Name

Type

Multiplic-
ity

Description

Longitude

IntSi24

1

Longitude in standard 24 bit accuracy stores coordinates
in order of magnitude of 10 micro degrees resolution (five

decimals).

Longitude-in-degrees (longitude in unit degrees) is en-
coded as follows:

longitude = int(sign(longitude-in-degrees)*0,5
+(longitude-in-degrees * 024 ) /360)

Latitude

IntSi24

Latitude in standard 24 bit accuracy stores cogrdinates
in order of magnitude of 10 micro degrees resplu

decimals).

Latitude-in-degrees (latitude in unit degrees) is ¢

as follows:

latitude = int(sign(latitudesin-degrees) *0
+(latitude-in-degrees * 924 )/360)

Lion (five

ncoded

vl

8.9 HiprarchicalAreaName

HierarchficalAreaName denotes a data structure to specify an area asa collection of smaller areas

s part of

alarger grea. Typical usage would be to specify a province or state-as'the larger administrative areg, and the
countiesjas the smaller administrative areas.
The supplied languageCode indicates the relevant local“language for both the areaNamg¢ as the
detailed AreaNames supplied.
In certaif applications (e.g. weather alerts) affected areas may be specified as such hierarchical argas.
Table 11 |defines the HierarchicalAreaName datatype.
Table- 11— HierarchicalAreaName
Npme Type Multiplic- Description
ity
languagelCode typ001:LanguageCode 1 Specifies the local language used for the named making
up the hierarchical area name.
areaNamje ShortString 1 Overall feature name of the area reference.
detailArgaName ShortString 1.* One or more detailed area name(s) of the area yefer-
ence.
8.10 Pollygon
A sequerjce-of points forming a closed, simple (i.e. non-self-intersecting) exterior or interior conftour of a

geographic polygon. The polygon contour 1s formed by line segments connecting the successive points, and

finally the polygon contour is closed by the line segment connecting the last point to the first point.

The resulting area polygon shall be non-self-intersecting.

Table 12 defines the Polygon datatype.
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Table 12 — Polygon

Name Type Multiplic- Description
ity
polygonPoints Coordinate 3.x A sequence of points forming a closed, simple (i.e.

the first point.

non-self-intersecting) contour of a geographic polygon.

The polygon contour is formed by line segments connect-
ing the successive points, and finally the polygon contour
is closed by the line segment connecting the last point to

The resulting area polygon shall be non-self-intersecting.
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Annex A
(normative)

TPEG application, TPEG-binary representation

A.1 Message components

A.1.1 List of generic component IDs

Table A.1l lists the generic component IDs.

Table A.1 — List of generic component IDs

Name Id

GeographicLocationReference X (this ID is assigned in thé TPEG loca-
tion referencing container)

A.1.2 (eographicLocationReference

Table A.4 shows the binary representation of the GeographicLocationReference structure.

Table A.2 — Binary representation of GeographicLocationReference structure

<GeographicLocationReference(x)>:=

<IntUnT}>(x), ID of this component

<IntUnLpMB>(lengthComp), Number of bytes in component, exdluding
the ID and lengthComp indicator

<IntUnLpMB>(lengthAttr), Number of bytes in attributes

BitArray(selector),

if (bit O of selector is set)

<GeographicBoundingBox>(geographicBoundingBox), BoundingBox-type geographic locaftion
reference.

if (bit 1 of selector is set)

<GeographicBoundingCircleSector>(geographicBoundingSector), |Bounding area geographic location|refer-
ence as sector of a circle or complefe circle.

if (bit 2 of selector is Set)

<GeogiaphicPointReference>(geographicPointReference), Point-type geographic location refdrence.
if (bit 3 of selector is set)

<GeogiaphicLineReference>(geographicLineReference), Line-type geographic location refefence.
if (bit 4 of selector is set)

<GeographicAreaReference>(geographicAreaReference), Area-type geographic location reference.
if (bit 5 of selector is set)

<GeographicAreaWithHolesReference>(geographicAreaWith- Area-type geographic location reference.
HolesReference);

© IS0 2025 - All rights reserved
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A.2 GLR Datatypes

A.2.1 GeographicAreaReference

Table A.3 shows the binary representation of the GeographicAreaReference structure.

Table A.3 — Binary representation of GeographicAreaReference structure

<GeographicAreaReference>:=

<IntUnLoMB>(n),

(3<n<*)

n *<Coordinate>(polygonPoints),

A sequence of points forming a closed, simple (i.e.

TION-SEelf IMTersecting ) contour of a geographic

polygon.
The polygon contour is formed by liné Segments
connecting the successive points,-and finally the

polygon contour is closed by the line segnjent con-
necting the last point to the(fifst point.
The resulting area polygonshall be non-s¢lf inter-
secting.
A counter-clockwise ofder of the coordingtes in a
(exterior) polygon'is recommended.

It is recommended to limit the number of points of
the polygono 32 or less.

*<Hierav|chicalAreaName>(hierarchicalAreaFeatureName)

BitArray(selector),
if (bit O of selector is set)
<Boolepn>(isFuzzyArea), If'set, the "isFuzzyArea" attribute indicatgs that
the polygon shape represents a fuzzy areg, i.e. the
polygon shape is an approximate descriptjion of
the location of the referenced feature.
if (bit 1 of selector is set)
<IntSilJoMB>(altitudeMSL), Average elevation of location in metres abjove/
below MSL.
if (bit 2 of selector is set)
{
<IntUnLoMB>(n),
n *<LodalisedShortString>(aredFeatureName), Feature name of the area reference in theflocal
languages of interest.
}
if (bit 3 of selector is set)
{
<IntUnL.oMB> (1,
n Attribute to express area name(s) as hiergrchical

feature name. Several hierarchical area names
are allowed to express e.g. a region of a nymber of

countries, or a number of states.

Each such hierarchical area name structure
indicates the local language of interest. Multiple
hierarchical area names in a single local language
may be supplied.

%

A.2.2 GeographicAreaWithHolesReference

Table A.4 shows the binary representation of the GeographicAreaWithHolesReference structure.
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Table A.4 — Binary representation of GeographicAreaWithHolesReference structure

<GeographicAreaWithHolesReference>:=

<Polygon>(exteriorPolygon),

Exterior polygon of the geographic area. The recommend-
ed order of the coordinates is counter-clockwise for this
exterior polygon.

<IntUnLoMB>(n),

n *<Polygon>(interiorPolygons),

Interior polygon of the geographic area, indicating a hole
in the area. The recommended order of the coordinates
is clockwise for the interior polygon. Interior polygons
(if more than one present) shall not intersect or touch
another.

BitArray(selector),
if (bit O of selector is set)
<Boolepn>(isFuzzyArea), If set, the "isFuzzyArea" attribute indicates that the
polygon shape represents a fuzzy area, i.e. the polygon
shape is an approximate description’of the locatign of the
referenced feature.
if (bit 1 of selector is set)
<IntSijoMB>(altitudeMSL), Average elevation of location in metres above/bejow MSL.
if (bit 2 of selector is set)
{
<IntUnLoMB>(n),
n *<LodalisedShortString>(areaFeatureName), Feature name'of the area reference in the local lapguages
of interest)
}
if (bit 3 of selector is set)
{
<IntUnLoMB>(n),
n Attribute to express area name(s) as hierarchicallfeature
*<Hierarghical AreaName>(hierarchical AreaFeatureName) |name. Several hierarchical area names are allowdd to
express e.g. a region of a number of countries, or # number
of states.
Each such hierarchical area name structure indicptes
the local language of interest. Multiple hierarchicpl area
names in a single local language may be supplied
b
A.2.3 (GeographicBoundingBox
Table A.§ shows the binary representation of the GeographicBoundingBox structure.

Table A.5 — Binary representation

of GeographicBoundingBox structure

<GeographicBoundingBox>:=

<Coordinate>(northWestCorner),

Coordinate of the north west corner of the bounding box enclos-
ing the area.

<Coordinate>(southEastCorner),

Coordinate of the south east corner of the bounding box enclosing
the area.

BitArray(selector),

if (bit 0 of selector is set)

<IntSiLoMB>(altitudeMSL),

Average elevation of location in metres above/below MSL.

if (bit 1 of selector is set)

{
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Table A.5 (continued)

<IntUnLoMB>(n),

n
*<LocalisedShortString>(areaFeatureName)

(optional) Feature name of the area in the local languages
interest.

of

I

A.2.4 GeographicBoundingCircleSector

Table A.6 shows the binary representation of the GeographicBoundingCircleSector structure.

Table A6 — Rinnry rnprncnnfnl‘inn of Cnngraphirnnnndina(‘irrlncnr‘fnr structure
(=4

<GeographicBoundingCircleSector>:=

<Coordi‘1ate>(centrePoint),

Coordinate of centre point of the bounding circle enclosin
area.

g the

<Distan¢eMetres>(radius),

Radius of the bounding circle enclosing thé area.

BitArray(selector),

if (bit O of selector is set)

<CircleSSector>(circleSector),

Optional attribute to limit bounding area to only a sector]
complete circle.
If this attribute is not preseént, the bounding area shall bg
the complete circle.

of the

taken as

if (bit 1 of selector is set)

<IntSilJoMB>(altitudeMSL),

Average elevation.ef location in metres above/below MSL.

if (bit 2 of selector is set)

{

<IntUnLoMB>(n),

n
*<LocalisedShortString>(areaFeatureName)

interest.

(optional) Feature name of the area in the local languagef of

I

A.2.5 (eographicLineReference

Table A.7 shows the binary representation of the GeographicLineReference structure.

Table A.7 — Binary representation of GeographicLineReference structure

<GeographicLineReferences7=

<IntUnLpMB>(n),

{2<n<*)

n *<Coorndinate>(}inePoints),

A sequence of points forming a line.

The polyline shape is formed by line segments connecting
successive points from the first point to the last point.
The resulting polyline shall he non-self-intersecting

the

It is recommended to limit the number of points of the polyline to

32 or fewer.

BitArray(selector),

if (bit O of selector is set)

<Boolean>(isFuzzyLine),

If set, the "isFuzzyLine" attribute indicates that the polyline shape

represents a fuzzy line, i.e. the polyline is an approximate
tion of the location of the referenced feature.

descrip-

if (bit 1 of selector is set)

<IntSiLoMB>(altitudeMSL),

Average elevation of location in metres above/below MSL.

if (bit 2 of selector is set)
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Table A.7 (continued)
{
<IntUnLoMB>(n),
n (optional) Feature name of the referenced line location in the local
*<LocalisedShortString>(lineFeatureName) languages of interest.
b

A.2.6 GeographicPointReference

Table A.8 shows the binary representation of the GeographicPointReference structure.

Table A.8 — Binary representation of GeographicPointReference structure

<GeographicPointReference>:=

<Coordi‘1ate>(point),

(centre) Coordinate of the point locatioh. referenc

BitArray(selector),

if (bit O of selector is set)

<Boolepn>(isFuzzyPoint),

supplied WGS-84 coordinate represents an appro
location only.

If set, the "isFuzzyPoint" attribute indicates that the

kKimate

if (bit 1 of selector is set)

<IntSilJoMB>(altitudeMSL),

Elevation of lo¢ation in metres above/below MSL),

if (bit 2 of selector is set)

location is located.

It is measured clockwise from geographic north,

{
<IntUnLoMB>(n),
n *<LodalisedShortString>(pointFeatureName), (eptional) Feature name of the referenced point lgcation in
the local languages of interest.
}
if (bit 3 of selector is set)
{
<IntUnLoMB>(n),
n (optional, if it exists) Name and/or road number of the
*<LocalisedShortString>(adjacentRoadDescriptor), road adjacent to the location in the local languagefs of
interest.
}
if (bit 4 of selector is set)
<IntUn[l'i>(adjacentRoadSideTravelDirection); (optional) Approximate direction of travel for the|closest
side of the adjacent road (if it exists) at which the point

The adjacentRoadSideTravelDirection is an azimufth angle.

nd ex-

pressed as 360°/256°.

A.2.7 CircleSector

Table A.9 shows the binary representation of the CircleSector structure.
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Table A.9 — Binary representation of CircleSector structure

<CircleSector>:=

<IntUnTi>(sectorStartAngle), |Azimuth angle to start of circle sector of interest.
The sectorStartAngle is measured clockwise from geographic north, expressed in

units of 360°/256°.

<IntUnTi>(sectorEndAngle); Azimuth angle to end of circle sector of interest.
The sectorEndAngle is measured clockwise from geographic north, expressed in

units of 360°/256°.

A.2.8 Coordinate

Table A.1|

0 shows the binary representation of the Coordinate structure.

Table A.10 — Binary representation of Coordinate structure

<Coordinate>:=

<IntSi24{>(Longitude),

Longitude in standard 24 bit accuracy stores coordinates in order of magnitude
micro degrees resolution (five decimals).

Longitude-in-degrees (longitude in unit degrees) is encoded ds follows:
longitude = int(sign(longitude-in<degrees)*0,5
+(longitude-in-degrees 1224 )/360)

f10

<IntSi24}>(Latitude);

Latitude in standard 24 bit accuracy stores coordinates in order of magnitude of
degrees resolution (five decimals).

Latitude-in-degrees (latitude in unit degrees) is encoded as follows:
latitude = int (sign(latitude-in-degrees) *0,5
+(latitude-in-degrees * 024 )/360)

10 micro

A.2.9 K
Table A.]|

[ierarchicalAreaName

1 shows the binary representation efithe Hierarchical AreaName structure.

Table A.11 — Binary representation of HierarchicalAreaName structure

<Hierarc

hicalAreaName>:=

<typ001

LanguageCode>(languageCode), Specifies the local language used for the names making up t

archical area name.

ne hier-

<ShortSt

ring>(areaName}), Overall feature name of the area reference.

<IntUnL

bMB>(n),

n *<Shor

tString>(detailAreaName); One or more detailed area name(s) of the area reference.

A.2.10 K

olygon

Table A.1

2 shows the hinqry rpprpcpnquinn of the Pn]ygnn structure
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Table A.12 — Binary representation of Polygon structure

<Polygon>:=
<IntUnLoMB>(n), {3<n<*}
n A sequence of points forming a closed, simple (i.e. non-self-intersecting) con-

*<Coordinate>(polygonPoints);

tour of a geographic polygon.

The polygon contour is formed by line segments connecting the successive
points, and finally the polygon contour is closed by the line segment connecting
the last point to the first point.

The resulting area polygon shall be non-self-intersecting.

© IS0 2025 - All rights reserved
22



https://standardsiso.com/api/?name=a40fb7a4f2a5e3cdece0306ef208c6c2

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Abbreviated terms 
	5 Toolkit specific constraints 
	5.1 Version number signalling 
	5.2 Extendibility 

	6 GLR toolkit structure 
	6.1 General 
	6.2 Geographic bounding box location reference 
	6.3 Geographic bounding circle or sector of circle location reference 
	6.4 Geographic point location reference 
	6.5 Geographic line location reference 
	6.6 Geographic area location reference 

	7 GLR toolkit components 
	7.1 GeographicLocationReference 

	8 GLR Datatypes 
	8.1 GeographicAreaReference 
	8.2 GeographicAreaWithHolesReference 
	8.3 GeographicBoundingBox 
	8.4 GeographicBoundingCircleSector 
	8.5 GeographicLineReference 
	8.6 GeographicPointReference 
	8.7 CircleSector 
	8.8 Coordinate 
	8.9 HierarchicalAreaName 
	8.10 Polygon 

	Annex A (normative)  TPEG application, TPEG-binary representation 
	Annex B (normative)  TPEG application, tpegML representation 
	Bibliography 

