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Lane Carriageway management modeling

* Current DATEX Il v3.x Location Referencing allows to manage LOGICAL
information on lane whith some limits

e Situation publication support the description of lanes needing multiple
record to specify several lane management configuration evolving along

the carriageway.

* Precise lane status information is generated in specific road
management use cases such as:
* in Dynamic Lane Management DLM through Lane Control System LCS VMS
* |n Hardshoulder Management systems in combination or not with DLM
* in Roadwork Management with specific fixed or even dynamBA‘gE%ﬂtings
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Lane Carriageway Management modeling

e Goals

* Optimise information management with location details coding exact lane
management information (logical lane description)

* Reuse of current Location Referencing model in ISO 16157-2
* Reuse of Traffic Regulation as being developed in TS 16157-11

* Applications

e Optimised and accurate information description for DLM, HM and Roadworks
Zones.

e Support to deliver in vehicle information such as C ITS services.

* Further road/carriageway features description associated to road along
carriageway, supporting development in CCAM field, to be analysed and

developed. DATE)("
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Lane Management in DATEX Il v 3.x

class Networ LocationReference
/

+ o+ + + o+ o+ o+ o+

«D2Class»
SupplementaryPositionalDescription::SupplementaryPositionalDescription

«D2Attribute»
directionPurpose: DirectionPurposeEnum [0..1]
geographicDescriptor: GeographicCharacteristicEnum [0..1]
infrastructureDescriptor: InfrastructureDescriptorEnum [0..1]
lengthAffected: MetresAsFloat [0..1]
locationDescription: MultilingualString [0..1]
locationPrecision: MetresAsNonNegativelnteger [0..1]
positionOnCarriageway: RelativePositionOnCarriagewayEnum [0..1]
sequentialRampNumber: NonNegativelnteger [0..1]

«D2Class»
Location

«D2Class»

«D2Relation» NetworkLocation

«D2Class»
Pointlocation —~

LocationReference

«D2Class»
LinearLocation

Location is associated to any
Situation Record / Measurement
Sites, VM, Devices

Point and Linear Location
Referencing

Optional Supplementary
Positional Description
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Lane Management in DATEX Il :
Supplementary Positional Description

class SupplementaryPositionalDescription
/

«D2Class»
SupplementaryPositionalDescription

«D2Attribute»
directionPurpose: DirectionPurposeEnum [0..1]
geographicDescriptor: GeographicCharacteristicEnum [0..1]
infrastructureDescriptor: InfrastructureDescriptorEnum [0..1]
lengthAffected: MetresAsFloat [0..1]
locationDescription: MultilingualString [0..1]
locationPrecision: MetresAsNonNegativelnteger [0..1]
positionOnCarriageway: RelativePositionOnCarriagewayEnum [0..1]
sequentialRampNumber: NonNegativelnteger [0..1]

+ o+ A+ o+ o+ o+ o+

«D2Relation» «D2Relation» «D2Relation»

0..*

e *
«D2Class»
«D2Class»
Roadl nformation NamEdArea
Carriageway
«D2Class»

«D2Attribute» NamedArea::NamedArea

o dDestination: String [0..1 «D2Attribute»
T ol + carriageway: CarriagewayEnum
+ roadName: String [0..1]

- + originalNumberOfLanes: Integer [0..1] AN
+ roadNumber: String [0..1] + areaName: MultilingualString

+  country: CountryCode [0..1]

+ namedAreaType: NamedAreaTypeEnum [0..1] e

«D2Relation»

*
«D2Class»
Lane

«D2Attribute»
+ laneNumber: Integer [0..1]
+ laneUsage: LaneEnum [0..1]

SPD allows to manage Carriageway and Lanes
details for any carriageway:
* It's a «logical» information
e Original Number of lanes
* Lane number: O=hardshoulder + 1,2,n
* Lane usage: specific lane usage if
needed:

* Being related to the location any lane numbering
variation along the road in a single event needs
to introduce several SituationRecords to manage
sections with same carriageway and lane details

* No detail about lane transition zones is possible

DATEX |
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Lane Management use cases: DLM & HM

BRERE R E

G e 1L T T u..ﬂ%

* Dynamic Lane Management (DLM)
* Supported by Lane Control System VMS

* Per lane restrictions applies are advised/granted
by the VMS signals.

* Under monitoring systems and enforcement
when applicable . -

 Tunnel Management Applications — - A

* Hardshoulder management (HM)
* It can be combined with DLM o Ty

& X A8

* Hardshoulder running is set by specific - 2l T
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Dynamic Lane Management EY
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Lane Management Concepts

Hard Shoulder Road Zone

* Segments bounded by

e * Bologna Arcoveggio

_—

* Bologna S.Lazzaro

Segment Management

Segment 1N e Section and Lanes
e Any 500m-800m based on

Section Management road morphOIOgy
L M ¢ Lane Section ® LCS and VMS alternated On
ane vianagemen

Lane Control Signs

for each Section + optional VMS th e roa d

LCS composite VMS
1 generic pictogram sign

|
1 lane traffic light sign DATEX I I

6t Forum Webinar series

21st April 2021




Dynamic Lane Management

* Lane Sections management via
Lane Control systems

Section n+1 Mol (o) (o) [mo) Speed Sign Section

* Per Lane Restrictions:
* Lane Speed Limit
* Lane allowed vehicle: heavy good

[ sectonn | on & fane
— No heavy good

overtaking section

* VMS Information describing
hardshoulder running / not
running:

* 3 lanes avaliable
* 4 lanes available

DATEX I
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Accident: speed, lane status management

» Speed management

* Accident zone protection
 Lanes deviated
e Lanes closed

e LCS + VMS information

DATEX I
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Lane Management use cases: roadworks

* General roadwork management along roads implies lane management
Depending on road configuration and number of lanes, several options

* closed

» deviated

* reduced width

* alternated one way traffic

* Number of lanes lead to several option of lane configuration
 Specific rules apply to grant level of services to different road types

DATEX I
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Roadwork management

e Roadwork Zone

e Sections with
homogenous
management status

* allowed speed /
regulations

* number of lanes

* Lane status
e open
* closed
» deviated

DATEX I
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Roadwork layout and traffic regulations
lane closures and deviations

TESTATE DI RIDUZIONE E DI SCAMBIO 48m variabile

TESTATA DI RIDUZIONE PER CANTIERE TESTATA DI RIDUZIONE PER CANTIERE TESTATA DI RIDUZIONE PER CANTIERE
INFERIORE A 2 GIORNI TRA 2E 7 GIORNI SUPERIORE A 7 GIORNI

| 36m | som | i2am | 12 m 120m |

120m | 20m | 120m |
o® |
QEE oné o ol

0O 8 1 0 0 9

TESTATA DI SCAMBIO PER CANTIERE TESTATA DI SCAMBIO PER CANTIERE TESTATA DI SCAMBIO PER CANTIERE =
INFERIORE A 2 GIORNI TRA 2 E 7 GIORNI SUPERIORE A 7 GIORNI
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Closures and deviatons combination in
complex interconnections

DEVIAZIONE PARZIALE IN ZONA DI SVINCOLO CON PRERESTRINGIMENTO
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Lane Carriageway Model concept

class PayloadPublication /_./'

wD2Classn

* Both for roadworks and DLM/HM zones the Lane Management LaneanagementTabiepublcation
Model supports a «natural» description of the road ‘ALONG
THE ROAD’ as it is seen developing on subsequent sections, e.g.
by a vehicle moving along.

* Optimising the lane status information management based on o

PayloadPublication

the assumption of a structured location referencing per
segment / sections / lanes.
* (Indexed Sections remind arrays in Traffic Flow TFP TPEG messages)

* Describes the carriageway and lanes and their status setting as
by road signs, VMS, LCS by:

* Lane Management Table Publication: Static definition possible for LaneManagementPublcation
predefined zone for DLM / HM with further publication for dynamic
Information

* Lane Management Publication : Dynamic definition and setting for
not predefined DLM/HM Zones DATE)( 1
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EL R ERETInE)]
Table 1/2

. II;/Iodel enhanced location description
Y
* Road, Carriageway and Lane
* Lane Transition description

* Split road inbound / outbound /
interconnecting carriageways

* Morphology & Location
* Zone & Segments

 Sections & Lanes
* |ndex referenced

. OPtionaI location, derived by Segment +
offset

* Linked Segments
* Linked Lanes

21st April 2021

class LaneManagementTahle

Paryload Pubii

®D2Classs
LaneManagementTablePublication |

ey should bre kept

uD2Class»
iacationReference

«DiRelstiorn | +|

-

b
-
4 wﬁ(elatl-:m
8

«D2Relations

reference oation is
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use of predefined bootion
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lane 1..nireguiar ransttable lones

v

rD2versioned|dentifishies
LaneManagementTable

+

wD2Attributes
anedianagementTableidentification: String

&D2RelMin
.

T

1

«[¥Relationn

-
il

sDzversonedidentfiables

wD2Attributen

referenceld: String
referenceflame: Wu ftilinguia

1

«D2ZR3lgtiens

#D2Versionedidentifiables
Segment

wD2Attribuies

1

4D 2Relgtions

4k

aD2Classe
Section

a«D3ARelations

1 *

uD2Classy

#D2Classk

. Internationalidentifier
+informationiiznage]

«D2Relations
ountryCode
nationalidentifier: String

AD2Classs
LinkedSegment

«DZAttnhytes
segmentfeference: VersionedReference




Lane management Table 2/2

class LaneManagem

* Per segment/section/lanes
prep— * Features
* Devices
* VMS, Sensors, LCS

* Features group

_ * convenient to apply to several
Segments, Sections, Lanes with
similar features

* Static Features

* Road characteristics in general,
besides traffic regulation: road
8ass level, support to ISAD level,

DD..

encelndex: NonNegativelnteger

edReference [0..1]

DATEX I
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Lane Management Publication (dynamic)

Validity

Features group reusable
 Static Table reference Setting

== e * Dynamic Lane and Carriageway
LaneManagementSettingDescription . — 2 description for Roadworks

LaneManagementSetting
* DLM/HM Table reference

DynamicLaneCarragewayDescriptio
* on the fly configuration, e.g. roadworks

DATEX I
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class SegmentLaneManagement

Lane Management Hipmsss

LaneManagementPublication

Setting description =4

«D2Class» ApplicableFeatureGroup
LaneManagementSettingDesaiption

«D2Attributes
«D2Relation» g,=|+ featureGroupReferencelndex: NonNegativelnteger

 Single applied Features

v v
«D2Classy «D2Class»
LaneManagementSetting SegmentSetting

* Reusable Feature Group

+ dimZoneReference: VersionedReferance [0..1] «D2Relationp_* dmlsegmentReference: VersionedReference

+ dmiTable: VersionedReference featureGroupReference: NonNegativelnteger [0..1]

b refe re n ( e hardshoulderRunning: Boolean [0..1] P
nominalNumberOfLanes: NonNegativelnteger [0..1] generic Feature forsingle fectures
Feat singl it

which are not managed as Feature

1 1
Group

e Dynamic Status i T

«D2Class»
Validity «D2Class» «D2Class»

[ J O e n SectionSetting 3 Feature
«D2Attributes

+ overrunning: Boolean [0..1] «D2Attributen «D2Attributen
+ effectiveTransitableNumberOfLanes: NenNegatieinteger [0..1] «D2Relation 0..* description: MultilingualString [0..1]

+  validityStatus: ValidityStatusEnum *
[ ) O S e + featureGroupReference: NonNegativelnteger [0..1] + externalReference: String [0..1]
+ index: NenNegativeinteger + featureReference: Reference [0..1]
+

featureVersionedReference: VersionedR derarge [0..1]

* Left/Right Deviated 3

o

* Splitted / Merged Linked E

+fromLane
E «D2Attributer
L «D2Attribute» 0.*% «D2Relation» featureGroupReference: NonNegat ielnteger [0..1]
a n e S laneindexNumber: NonNegativelnteger index: NonNegativelnteger

laneUsage: LaneEnum laneStatus: LaneSettingStatusEnum [0..1]
sectionindexNumber: NonMegativeirt eger s laneUsage: LaneEnum [0..1]
segmentReference: VersionedReference minWidth: MetresAsFloat [0..1]
transitability: LaneSettingSt 0.% «D2Relation» reducedWidth: Boolean

«D2Relagion»

elation»
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&«D2Classn

«D2Clasgn LaneManagementSettingDescription infi L i =

[ ] : xDzAttrbites
C LaneManagementPublication ¥ n7Re N o cr..;'nrrhug:_» At
[ ] [ ] : g
«D2Class» 3 "
DynamiclaneCarrlagewayDescription wD2Cas

"::ncl]a;'- uD2Aktributes
«D2Relations +  dynamic derhanagem ent: Boolean

PoylomdPublicertion

ApplicableFeatureGroup

SO IR AR
aD2A ten
+  featureGroupRefere

A
|+ owerrunn:
val ;

Location Referencing to
assess the morphology

enohled

Features s : ¥ T -' y .. e Ve edRefene [0..1]

wDZRelations

L.~ -
" \ _~WL2Relations
. «D2Classs repRelations
4 DynamictaneSection e b ‘\
ev I c e S «D2Ciasm I 1 ap2Att

ti feat

oo

Dynamic information as per [
DLM zone management

#D2Classs |‘ ' nD2Class»
DynamicLaneStatus Device
v
wDEClassn
Dynamiclinked Lane

lanerum
5

tus: Lane

”

0.+ whZRelations

reducedWidth.
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Sample DLM Zone

<?xml version="1.8" encoding="UTF-8"?>
2 <!-- edited with XMLSpy v20828 rel. 2 spl (x64) (http: by Fabrizio Pacletti (AUTOSTRADE PER L'ITALIA SPA) -->
3 <d2:payload xmlns:com="http://datex2.eu/schema/3/common http://datex2.eu/schema/3/laneManagement” wmlns:tro="http://datex2.eu/schema/3/trafficRegulation” xmlns:loc="htt
datex2.eu/schema/3/locationReferencing” wxmlns:d2="http://datex2.eu/schema/3/d2Payload” wxmlns:xsi="http://www.w3.o0rg/2001/XMLSchema-instance” xsi:schemalocation="http://datex2.eu/
schema/3/d2Payload DATEXII_3 D2Payload.xsd” xsi:type="dlm:DynamiclaneTablePublication” lang="en-US" modelBaseVersion="3">
4 <com:publicationTime>28@6-85-84T18:13:51.@</com:publicationTime>
5 <com:publicationCreator>[...|</com:publicationCreator>
9 <dlm:dynamicLaneManagementTable wxmlns:loc="http://datex2.eu/schema/3/locationReferencing” 1d="DMLO1-701-51" version="1">
10 <dlm:dynamicLaneManagementTableIdentification>DLM-ZONE-DEMO-1</d1lm: dynamiclaneManagementTableIdentification>
11 <dlm:informationManagers [ . .]</dlm:1 rmationManager:>
15 <dlm:zone id="DLM-DEMO-Z1" version="1">
16 <dlm:referenceld:>DMLOLDE1ZO1</dlm: referenceld:
17 <dlm:referenceName:>
k) <com:values>
19 <com:value lang="en">My DLM Zone Demo 1</com:value>
20 - </com:values:
21 o </dlm:referenceName:>
22 <dlm:dynamicHardshoulderManagement>true</dlm: dynamicHardshoulderManagements
23 <dlm:dynamicLaneManagement>false</dIm:dynamicLaneManagement>
24 :: <dlm:applicableFeatureGroup featureGroupReferenceIndex="1"» < bleFeatur
48 <dlm: applicableFeatureGroup featureGroupReferenceIndex="2">[_._|< cableFeatureGroup>
56 <dlm:applicableFeatureGroup featureGroupReferencelndex="3">[...] leFeatureGroups
65 <dlm:applicableFeatureGroup featureGroupReferenceIndex="20">[...|<, ableFeatureGroup>
a8 <dlm:segment id="DLM-DEMO-Z1_SEG1" wersion="1">
89 <dlm:carriageway>mainCarriageway</dlm:carriageway>
ag <dlm:direction>aligned</dlm:direction>
a1 <dlm:lenght:3000</dlm:lenght>
a2 <dlm:featureGroupReference>28</dlm: featureGroupReference:
a3 <dlm:locationReference xsi:type="loc:5ingleRoadlinearLocation™>
a4 <loc:alertCLinear xmlns:loc="http://datex2.eu/schema/3/locationReferencing” xsi:type="loc:AlertCMethod4Linear">[. . ]</loc:alertllinears
119 </dlm: locationReference>
120 <dlm:section index="1">[_. .|«
146 <dlm:section index="2"»[...]
172 <dlm:section index="3">[_..]<
233 </dlm:segment>
234 S <dlm:segment id="DLM-DEMO-Z1_SEG2" version="1">
235 <dlm:carriageway>mainCarriageway</dlm:carriageway>
236 <dlm:direction>opposite</dim:direction>
237 <dlm:lenght:>3800</dlm:lenght>
238 <dlm:featureGroupReference>28</dlm: featureGroupReference>
239 <dlm:locationReference xsi:type="loc:SingleRoadlinearLocation">[...|</dlm:locationReferences>
266 ¢<dlm:section index="1"»[...]
319 <dlm:section index="2">[...] s
345 <dlm:section index="3">[_..|</dlm:s
371 - </dlm:segment>
372 ( <dlm: locationReference xsi:type="loc:SingleRoadLinearLocation"s[.. . |</dlm:locationReferences
399 - </dlm:zane>
4a8 o </dlm:dynamiclaneManagementTables
481 -</d2:payload>
482 |
21st April 2021 e
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<?xml version="1.8" encoding="UTF-8"2>
<!-- edited with XMLSpy v2828 rel. 2 spl (x64) (http w.altova.com) by Fabrizio Pacletti (AUTOSTRADE PER L'ITALIA SPA) -->
<d2ipayload xmlns:com="http://datex2.eu/schema/3/common” xmlns:dlm="http://datex2.eu/schema/3/laneManagement” xmlns:tro="http://datex2.eu/schema/3/trafficRegulation”
datex2.eu/schema/3/locationReferencing” xmlns:d2="http://datex2.eu/schema/3/d2Payload” xmlns:xsi="http:// www.w3.0rg/2001/XML5chema-instance” xsi:schemalocation="http
schema/3/d2Payload DATEXII_3_D2Payload.xsd" xsi:type="dlm:LaneManagementPublication” lang="en-US" modelBaseVersion="3">
<com:publicationTime>28@6-85-84T18:13:51.8</com:publicationTime>
<com:publicationCreator>[...|</com:publicationCreator>
<dlm:laneManagementSettingDescription xsi:type="dlm:LaneManagementSetting”>
<dlm:informationManagers[...|</dlm:informationManagers
<dlm:applicableFeatureGroup featureGroupReferenceIndex="1">[_..]</dlm:applicableFeatureGroup>
<dlm:applicableFeatureGroup featureGroupReferencelndex="2">
<dlm:feature>
<dlm:trafficRegulations
<tro:typeOfRegulation xsi:type="tro:SpeedLimit">
<tro:minValue>9@</tro:minValues
</tro:typeCfRegulation>
</dlm:trafficRegulation>
</dlm:feature>
<dlm:features
<dlm:trafficRegulations
<tro:typeOfRegulation xsi:type="tro:SpeedLimit">
<tro:maxValue>118</tro:maxValue>
</tro:typeCfRegulation>
</dlm:trafficRegulation>
</dlm:feature>
</dlm:applicableFeatureGroup>
<dlm:applicableFeatureGroup featureGroupReferenceIndex="3">[...|</dlm:applicableFeatureGroup>
<dlm:dlmZoneReference id="111" version="1" xsi:type="com:VersionedReference"></dlm:dlmZoneReferences
<dlm:dmlTable id="DMLTABLEDEMO@1" version="1" xsi:type="com:VersionedReference"”></dlm:dmlTable>
<dIm:validitys [ ..|</dlm:validity>
<dlm:segmentSetting>

(S

]

Sample DLM
Zone dynamic
setting

<dlm:dmlSegmentReference id="DLM-DEMO-Z1 SEG1" version="1" xsi:type="com:VersionedReference"></dlm:dmlSegmentReferences
<dlm:sectionSetting index="1"»
<dlm:effectiveTransitableNumberOflanes:>2</dlm: effectiveTransitableNumberOfLanas>
<dlm:laneSetting index="1" xsi:type="dlm:LaneSetting">
«<dlm:lanestatusrclosed</dlm: laneStatus:>
«<dlm:laneUsagerhardshoulder</dlm: laneUsage>
<dlm:featureGroupReference>3</dlm: featureGroupReference>
<dlm:reducedWidth>false</dlm: reducedwWidth>
</dlm:laneSetting>
<dlm:laneSetting index="2" xsi:type="dlm:LaneSetting">
<dlm:laneStatus>opend/dlm: laneStatus>
<dlm:lanelUsage>slowVehiclelane</d1lm: laneUsage>
<dlm:featureGroupReference>2</dlm: featureGroupReference>
<dlm:reducedWidth>false</dlm:reducedwWidths
</dlm:laneSetting>
<dlm:laneSetting index="3" xsi:type="dlm:LaneSetting">
<dlm:laneStatus>open</dlm: laneStatus>
«<dlm:laneUsagerovertakinglane</dlm: laneUsage>
<dlm:featureGroupReference>1</dlm: featureGroupReference>
<d1lm:reducedWidth>false</dim: reducedwidths
</dlm:lanesSetting>
</dlm:sectionSettings
<dlm:sectionSetting index="2"»
<dlm:effectiveTransitableNumberOflanes:>2</dlm: effectiveTransitableNumberOfLanas>
<dlm:laneSetting index="1" xsi:type="dlm:LaneSetting">
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o (D Bee v awn QOB (hH. EETELT
ﬂ [I ﬂ [I & 1 <?xml version="1.8" encoding="UTF-8"?>
3 2 <d2:payload xmlns:com="http://datex2.eu/schema/3/common” xmlns:dlm="http://datex2.eu/schema/3/laneManagement” xml
datex2.eu/schema/3/locationReferencing” wmlns:d2="http://datex2.eu/schema/3/d2Payload” xmlns:xsi="http://www.w3.0
ﬂ H Eﬂ H - schema/3/d2Payload DATEXII_3_D2Payload.xsd" xsi:type="dlm:LaneManagementPublication” lang="en-Us" modelBaseVersio
¥ 3 Sel-- sample of road works in a 3 lane motorway + hardshouder with lane 3 daviated and then closed and reduced
a . 4 the location description refers to predefined location, otherwise location reference definition is to be
—~ & 5 F-->
M ﬂ |] ﬂ H e é_ 6 <com:publicationTime>28086-85-84T18:13:51.08</com: publicationTime>
a n a e m e n l o I Y 7 = <com:publicationCreators
8 <com:country>co</com: country>
ﬂ [I ﬂ [I =] <com:nationalIldentifierrnationalldentifier@</com:natiocnalldentifier>
o f f [ 1e r </com:publicationCreator>
11 <dlm:laneManagementSettingDescription xsi:type="dlm:DynamicLaneCarriagewayDescription™s
Y 12 : <dlm:informationManager:>
° ﬂ [I on [I 3 13 <com:country>it</com: country>
O L“ L 14 <com:nationalldentifier>IT4@83</com:nationalldentifiers
Ve r a I n g a n e 15 - </dlm:informationManager:>
ﬂ [I 9" I _ |18 <dlm:applicableFeatureGroup featureGroupReferenceIndex="1"»[. .. |</dln cableFeatureGro
e I [ 25 <dlm:applicableFeatureGroup featureGroupReferenceIndex="2">[__.|</dln licableFeatureG
° 34 <dlm:applicableFeatureGroup featureGroupReferencelndex="3">[...]</dlm: cableFeatureGroups
C Ose _ 43 <dlm:applicableFeatureGroup featureGroupReferencelndex="4">[...|</dlm cableFeatureGroup>
ﬂ [I a ﬂ [I = 52 <dlm:applicableFeatureGroup featureGroupReferencelndex="18">
{9 3 53 <dlm:features
,:@ 54 <dlm:trafficRegulation:
b ﬂ H N ﬂ H 55 <tro:type0fRegulation xmlns:tro="http://datex2.eu/schema/3/trafficRegulation” xsi:type="tro:Acces
S e e d re d u Ct I O n a n d }; 56 <troaccessRestrictionTypernoEntry</tro:accessRestrictionTypes
57 - </tro:type0fRegulation>
C\ [ N 58 - </dlm:trafficRegulation>
b ﬂ H ﬂ H 59 F </dlm:feature>
d ev I a te d C I O S e d Y 60 F </dlm:applicableFeatureGroup>
3 _ 61 <dlm:dynamicHardshoulderManagement>false</dlm:dynamicHardshoulderManagement>
I I 62 <dlm:validity>[...]</dlm:validity>
ﬂ H [ I 68 = <dlm:dynamicLaneSegments>
a n e =3 69 <dlm:carriageway>mainCarriageway</dlm: carriageway>
3 78 <dlm:direction>aligned</dlm:direction>
ﬂ [I Q ﬂ [I D | 71 <dlm:locationReference xsi:type="loc:LocationByReference”»<loc:predefinedLocationReference id="L0OC1"
</dlm:locationReference>
— 72 2 <dlm:dynamicLaneSection index="1">
<] 73 <dlm:lenght>5@8</dlm: lenght>
ﬂ [I ﬂ [I 3 74 <dlm:numberofLanes>3</dlm:numberofLanes>
O 0 L 75 <dlm:offset»@</dlm:offset>
76 <dlm:featureGroupReferencer1</dlm: featureGroupReferences
ﬂ H ﬂ H o 77 = <dlm:dynamiclaneStatus index="1">
ED 78 <dlm:laneNumber>@</dlm: laneNumber>
79 <dlm:lanestatusrclosed</dlm: laneStatuss
Q D — File] <dlm:laneUsagerhardshoulder</dlm: laneUsage>
ﬂ H ﬂ H _ 81 <dlm:reducedWidth>false</dlm: reducedwWidth>
8] 82 <dlm:dynamicallyManaged>false</dlm:dynamicallyManaged:>
3 83 o </dlm:dynamicLaneStatus>
ﬂ H O ﬂ H O 84 <dlm:dynamicLaneStatus index="2">[...]</dlm:dynamicLaneStatus>
I 98 <dlm:dynamicLaneStatus index="3">[...|</dlm:dynamiclLanestatus>
- 96 <dlm:dynamiclLaneStatus index="4">[...|</dlm:dynamiclaneStatuss>
B a2 </dlm:dynamicLaneSection>
ﬂ H ﬂ H 3 a3 <dlm:dynamicLaneSection index="2">[...|</dlm:dynamiclanesection>
\ . . . . o
o O — [
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Conclusions

 Roadworks management layout description has similar requirements and
characteristics as for Dynamic Lane / Hardshoulder Management

* A compact unified modeling to manage Lane & Carriageway configuration has
been designed to describe static configuration and dynamic lane managed
setting.

 Compact and optimised to derive C ITS DENM Roadwork and IVS messages

* Model to be published as proposed starting model and assessed against other
possible usages
* Describing road features / devices along the carriageway/ segment / sections

* Could be used to support delivery of features such as ISAD / ODD levels in CAV / ADAS
application
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