ETS| TS 103 410-7 V2.1.1 (2024-08)

y B
=2

= R
TECHNICAL SPECIFICATION

SmartM2M:
Extension to SAREF;
Part 7: Automotive Domain



2 ETSI TS 103 410-7 V2.1.1 (2024-08)

Reference
RTS/SmartM2M-103410-7v211

Keywords
loT, oneM2M, ontology, SAREF, semantic,
transport

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from the
ETSI Search & Browse Standards application.

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format on ETSI deliver.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fitness for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2024.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3 ETSI TS 103 410-7 V2.1.1 (2024-08)

Contents

INntellectual Property RIGNES. ... ..ot b e s e e e nneenenre s 11
FOTBIVOTT. .. ..ttt h bbbt e e et h e Rt e h e R e R e R e e e e et e R e e b e nb e b e s e n e e e e esenbeene e 11
Modal VErDS EMINOIOQY.......ccueeieiiiiiecti ettt et e e s te s teete s beeae e besaeesesreensentesteensensesreenrenneens 12
1 o010 13
2 REFEIEINCES ...t h bt h e et bt b e e et e h e bt e bt e bt s e e et e e e e e e st b n e 13
21 NOIMELIVE FEFEIBINCES .....eeneeeereeeie ettt ettt e et st e et s ae s e et e te st e st e sbesaeeseeneeneeneeneeseeseeseeeneeneeeeneeses 13
2.2 INfOrMELIVE FEFEIENCES. ... ettt ettt et et s eeebe s et eae e e e neeseeseeeaeeneeneeeeneees 13
3 Definition of terms, symbols and abbreviations............ccccveeeii e 14
31 1= 1T TP 14
3.2 Y 2] SRS 14
3.3 ADBDIEVIBLIONS ..ot r et r e e et R R R e e R r e Rt R e n e rennene s 15
4 SAREF4AUTO 0ontology and SEMANTICS..........eiuiriiriiieieeeiesesiesre et sne e s e 15
4.1 TpLuge o (§eiiTo g Tr="aTo MoV = AT Y SRS 15
4.2 YN Y O LTSS 16
421 GENETBI OVEIVIBIW ...ttt ettt e sttt e et e st e e e e seesbeseeetees e e e emeese e beseeeeeeneensessesaesaeeneeneensenss 16
5 General additioNST0 SAREF COFE.......cccciiiiiiieiirieisieist sttt enes 17
5.0 OVEIVIBIW ..ottt ettt e et E e e e Rt R e R e R e e e Rt AR et e R R e e e Rt e R et e R e e e et e R e e e st e R e ne et e e e e r et nrenre e 17
51 Confidence Value and ConfidenCe LEVEL ...........cco ittt 18
510 OVEBIVIBI ..ttt ettt e bt he et s bt e bt e b e bt eh e e s e e s e b SE e e b e e he ek e 2 e et e b e oh e eb e e Rt ehe e e et e besbenbesneennennennas 18
5.2 General PUrPOSE Property Cal@QOMES. ... cuuiiieieeieeieseeseeseesteeteestesseesseesteesseessessesseesseesseenseenseensessssssesssesssees 19
5.2.0 (@ o PSR 19
521 Property category s4auto:Bo0LleanProperty ... 19
522 Property category s4auto:DeCimalP ropPerty ..ottt 19
523 Property category s4auto: IndeXedProPerty ... 19
524 Property category s4auto: INtegerProperty ... 19
5.2.5 Property category s4auto: STringProperty .t e s 19
53 GENEral PUIMPOSE PIOPEITIES . ...cvieeieite ettt bbbt bbbt bbb e bt eb e b 19
530 (@ o PSR 19
531 Property s4auto:ACCELEration i e 20
532 Property s4auto:CartesianAngularAcceleration ... 20
5.33 Property s4auto:CartesianAngularVeLloCity o 20
534 Property S4auto i LENETN ..o e 21
535 Property s4auto:0rientation . e 21
5.3.6 Property s4auto:CartesSianANGLe. . e 21
537 Property s4auto:iWESBAANELE ... e s 21
53.7.0 [0 1T oo o SRR 21
5371 Property value s4auto:Wgs84AngleValue_wgS8ANOrth ... 21
5.3.7.2 Property value s4auto:Wgs84AngleValue WES8AEAST .ccoiviiiciiii i 21
53.7.3 Property value s4auto:Wgs84AngleValue_wgS84SOUTH ...t 21
5374 Property value s4auto:Wgs84AngleValue WES8AWEST ....ccoiriieierinieseeee e 21
5.3.8 Property S4auto i POSITioN i e 21
539 Property s4auto:GEOPOSITION it 22
5.3.10 Property S4auUto:iSNaPe ..o e e s 22
5311 Property SAauto Ve LoCaity i e naes 22
54 Addendum to saref : ProcedureEX@CULION ... e 22
6 APPlication Of SAREF PELLEINS. .......cccoiiiiiiiiieriesiese et se e sr e e e nn e enes 22
6.0 L0 Y OSSR 22
6.1 Speciaizations of saref :hasIdentifier .. e 23
6.1.0 OVEBIVIBI ..ttt e bkt h et e et e h e b e he e h e e ae e s e bt SH e e E e e heeh e e e et e b e Sh e eb e e Rt eheeae et e besbenbesneennennennas 23
6.1.1 [dentifier s4auto:hasStatIioNID ... 23
6.1.2 [dentifier SAQUETO thaSUUTID.......cii ittt sttt e bbbt bt it e s e et e b sr e b saeebe e e e e s 23
6.2 (070 (0] 1o [0 |V OSSR 23

ETSI



6.2.0
6.2.1
6.2.1.0
6.21.1
6.2.1.2
6.2.1.3
6.2.1.3.0
6.2.1.31
6.2.1.3.2
6.2.1.3.3
6.2.1.34
6.2.1.3.5
6.2.1.3.6
6.2.1.3.7
6.2.1.3.8
6.2.2
6.2.2.0
6.2.2.1
6.2.2.1.0
62211
6.2.2.1.2
6.2.2.1.3
6.22.14
6.2.2.1.5
6.2.2.1.6
6.2.2.1.7
6.2.2.1.8
6.2.2.1.9
6.2.2.1.10
6.2.2.1.11
6.2.2.1.12
6.2.2.1.13
6.2.2.1.14
6.2.2.1.15
6.2.2.1.16
6.2.2.1.17
6.2.2.1.18
6.2.2.1.19
6.2.2.1.20
6.2.2.121
6.2.2.1.22
6.2.2.1.23
6.2.2.1.24
6.2.3
6.2.3.0
6.23.1
6.2.3.1.0
6.23.11
6.2.3.1.2
6.2.3.1.3
6.3

6.3.0
6.3.1
6.3.2
6.3.2.0
6.3.2.1
6.3.2.1.0
63211
6.3.2.1.2
6.3.2.1.3

4 ETSI TS 103 410-7 V2.1.1 (2024-08)

(@ o SO RS 23
ROA0S 8N0 ROBO SEOIMENLS.......c.eieiiiitereeieite ettt ettt b et b e bbbt sn et b et nb e b 23
L@ oV S RRRSRSN 23
Feature Kind s4auto: Inters@Ction e e 24
Feature Kind SAauUto i RO ..ottt s e et st e s eesaesnesse e e eneees 24
Feature Kind s4auto: ROAASEEMENT .....cocieiie et raesnaenreens 24
(= 1T oo o PSS 24
Feature kind s4auto:RoadSegment_NOPasSSING ...t 25
Feature kind s4auto:RoadSegment _noPassingForTrucks ... 25
Feature kind s4auto: RoadSegment_nonUrban-NoStructural SeparationToOppositeLanes............. 25
Feature kind s4auto: RoadSegment_nonUrban-WithStructural SeparationToOppositeL anes.......... 25
Feature kind s4auto:RoadSegment_passToLeft ... 25
Feature kind s4auto:RoadSegment_pasSTORIGhT ..o 25
Feature kind s4auto:RoadSegment_urban-NoStructural SeparationToOppositeLanes.................... 25
Feature kind s4auto:RoadSegment_urban-WithStructural SeparationToOppositeLanes................. 25
201 TP RSP UR PR PR 25
OVEIVIBW ...ttt et e ettt sttt et e s e se e e e se e et e eaeemeemee e emteseeeEeeaeaaeemeensensensansenseseeseesneeneeneenseseans 25
FEAtUre KiNd SAQUTO t LaN@.. oottt bbbt e et e bt sae b e e 26

[ 1T oo o PR 26
Property s4auto:DrivinglaneStatus ... 26
Property s4auto:Lan@Width ..o 26
Property s4auto:SpeedLimit .. 27
Feature kind s4auto:Lane_acCeleration. ... s 27
Feature Kind S4auto:Lan@ _DUS ..ottt et ne s 27
Feature Kind s4auto:Lane_CYCLELANE ....cccveecieeieece ettt et ne s 27
Feature kind s4auto:Lane_deceleration. ... e 27
Feature kind s4auto:Lane_dedicatedVehicle. ... 27
Feature Kind s4auto: Lane_emerZENCY ......cccceiircerireesiereeteste sttt sbeseese b e sbeseesesnesreneas 27
Feature Kind s4auto:Lan@_hot ..ot 27
Feature Kind S4auto:Lan@ _NOV ......ccvcuiiiicie ettt e ne s 27
Feature kind s4auto:Lane_leftHandTurNing ... 28
Feature Kind s4auto:Lane_median........ciiiiiiiineneeene e 28
Feature kind s4auto:Lane_minimumRiSKMaNOGUVIE ........ccoiiiiiicii e 28
Feature kKind s4auto:Lane_parking ... 28
Feature kind s4auto:Lane_pedestrian ... e 28
Feature kind s4auto:Lane_reversible ... 28
Feature kind s4auto:Lane_rightHandTurning. ... 28
Feature Kind s4auto:Lane_STriping .. 28
Feature Kind s4auto:Lane_TaXi ..ottt ae e 28
Feature kind s4auto:Lane_through ... 28
Feature kind s4auto:Lane_trackedVehicle ... 29
Feature Kind s4auto:Lane_traffic .. 29
Feature Kind SAauto: Lan@_VEeIr e .. ...ttt sttt et b e s ebe e 29

HEID SNOUIAEIS ...ttt e et r e r e r e r e 29
OVEIVIBIW ...ttt ettt r e Rt e Rt e e e Rt e e e e R AR e e Rt e R e e e s s e st e Rt e e s e r e e n e e renn e e e 29
Feature Kind s4auto :HardShOULAED .......ccoiiiiiiiie e 29

[ 1T oo o PR 29
Property s4auto:HardShoulderStatus ..o e e 30
Feature kind s4auto: INnerhardShOULAEr..... ..o 30
Feature kind s4auto:0uterhardShOoULAEr ... e 30
AULOMOTIVE ENTITIES. ...ttt bbbt b et b bbb e s e bt e b e ens 30
OVEIVIBIV ..ottt e et r et b et E e e R e Rt e R e e eR e AR e e e R e e R e e e Rt e R e st e Rt ne e e er e nre e erenre e erenrennerenn 30
Feature kKind s4auto: AUtOMOTAVEENTLITY coiioi i e 31
Properties of AULOMOLIVE ENLITIES.........oociiieiieee ettt 31
OVEIVIBW ...ttt et e ettt sttt et e s e se e e e se e et e eaeemeemee e emteseeeEeeaeaaeemeensensensansenseseeseesneeneeneenseseans 31
[0S o o OO RRRTRSR 31
OVEIVIBIW ...ttt e st E et e et R e et Rt Rt R e R bR e et r e et r e r e 31
Property SAaUto i AdArESS. ..ot sbe et e b 32
Property s4auto:CartesianPoSition ... 33
Property s4auto:DeltaReferencePoSition ... 33

ETSI



6.3.2.14
6.3.2.2
6.3.2.2.0
6.3.2.2.1
6.3.2.2.2
6.3.2.2.3
6.3.2.24
6.3.2.3
6.3.2.3.0
6.3.23.1
6.3.2.3.2
6.3.2.3.3
6.3.234
6.3.24
6.3.24.0
6.3.24.1
6.3.2.4.2
6.3.24.3
6.3.24.4
6.3.25
6.3.25.0
6.3.25.1
6.3.2.5.2
6.3.25.3
6.3.2.6
6.3.2.6.0
6.3.2.6.1
6.3.2.7
6.3.2.7.0
6.3.2.7.1
6.3.2.7.2
6.3.2.7.3
6.3.3
6.3.3.0
6.3.3.1
6.3.3.2
6.3.3.3
6.34
6.3.4.0
6.34.1
6.34.1.0
6.3.4.1.1
6.34.1.2
6.3.4.1.3
6.34.14
6.3.4.1.5
6.3.4.1.6
6.3.4.1.7
6.34.1.8
6.3.4.1.9
6.3.4.1.10
6.34.1.11
6.3.4.1.12
6.3.4.1.13
6.3.4.1.14
6.3.4.1.15
6.3.4.2
6.3.4.2.0
6.34.2.1
6.3.4.2.2

5 ETSI TS 103 410-7 V2.1.1 (2024-08)

Property s4auto:PolarPositionWithZ......... e 34
[RT07= 0 B o0 0] Fo0 |2l =07 1 o o SRS 35
OVEIVIBIW ...ttt e e e bRt R et R Rt e R e R bR e et r e et nr e r e 35
Property s4auto:RoadTopologyPOSition ..o 36
Property s4auto:Lan@PoOSition .. e 36
Property s4auto:LongitudinallanePoSition. ... 37
Property s4auto:MapReferencePOSIition ... 37

S 7= U SSS 37
OVEIVIBIV ...ttt e et e et et R et e Rt e bR bR e et r e et r e r e 37
Property s4auto:CirCUlarShape. . e e e e 37
Property s4auto:ELLipticalSnape ... e 38
Property s4auto:PolygonalShape ... 39
Property s4auto:ReCtanguUlarShape ... e 40
V= [ w11 722 o OO ST S T USSP PPRT P 42
OVEIVIBIV ...ttt h e bt b h b h b b s e b e b e e bt b e bt b et e bt eb e st eb et e ees 42
Property s4auto:VeLoCity3d ..o e 42
Property s4auto:VelocityCartesSian . ..o 42
Property s4auto:VelocityPolarWithZ. ... 43
Property s4auto:zANgULarVeloCity i 44
L= "o ] 0o F TP PSPPSR PPTOTSRURPTRTON 44
OVEIVIBIV ...ttt h e bt b h b h b b s e b e b e e bt b e bt b et e bt eb e st eb et e ees 44
Property s4autoiHEAdING ..o e 45
Property s4auto:Heading CartesianANgLle ... e 45
Property s4auto:Heading WESBAANGLE ...t e e 45
SEALTONAIY SINCE ...tttk s bt b et h bt e s bt e e b bt s et e bt s es e bt s e e eb e b e e ebenn e e ens 45
OVEIVIBIV ...ttt ettt b e bbbt b2 st b b s bt e e e b e b bt b et e st e b et st e b e b e 45
Property s4auto:StationarySince ... 46

F el [ = (o USSP S TSP 47
OVEIVIBIV ...ttt ettt h e bbb b st bt e s b e b e e b e b e bt b et e bt e b et e b et e 47
Property s4auto:Acceleration3d ... 48
Property s4auto:AccelerationCartesian ... 438
Property s4auto:AccelerationPolarWithZ ... 49
AULOMOLIVEOD ECL. ...t bbbt bbb bbb 49
OVEIVIBIW ...ttt b et bt h b e s bt E e bt 442 e e bt e e e eb £ b e s e b e e Rt e e bbb eh e bt b e seeb et et eb e st e e ens 49
Feature kind s4auto:AutomotiveObject_bulkMaterial ... 50
Feature kind s4auto:AutomotiveObject _multipleObjects .o, 50
Feature kind s4auto:AutomotiveObject_singleObject ..., 50
THAFFIC PartiCIPANT ...ttt bbbt bbbt bbb b 50
OVEIVIBIW ...ttt bt b e a bt e h bt et h 4 E e s e e bt 48 e e eb £ b e s eb e Rt e e bbb es e e bt b e s e eb et et ebenn e e ens 50
Feature kind s4auto: TrafficParticipant ... 51
D=, 111 (o IO P ST PRR 51
Feature kind s4auto: TrafficParticipant_agricultural ..., 51
Feature kind s4auto: TrafficParticipant_animal ... 51
Feature kind s4auto: TrafficParticipant_bus........ s 51
Feature kind s4auto: TrafficParticipant_cyclist...enees 51
Feature kind s4auto: TrafficParticipant_heavyTrucK ... 51
Feature kind s4auto: TrafficParticipant_lightTruck ..., 51
Feature kind s4auto: TrafficParticipant_lightVruVehicle ..., 51
Feature kind s4auto: TrafficParticipant_moped ... 51
Feature kind s4auto: TrafficParticipant_motorcycle ... 52
Feature kind s4auto: TrafficParticipant_passengerCar..... e 52
Feature kind s4auto: TrafficParticipant_pedestrian ..., 52
Feature kind s4auto: TrafficParticipant_roadSideUnit. ..., 52
Feature kind s4auto: TrafficParticipant_specialVehicle.......iiiiiniiiiiinne, 52
Feature kind s4auto: TrafficParticipant_trailer.......s 52
Feature kind s4auto: TrafficParticipant_tram ... 52
Safe Distances and COlISIONS ........c.ccuiireiri e nn e 52
OVEIVIBIW ...ttt e st E et e et R e et Rt Rt R e R bR e et r e et r e r e 52
Property s4auto:COLLiSIoN i e e e nre e 53
Property s4auto:SateDistanCe. e 53

ETSI



6.3.4.2.3
6.3.5
6.3.5.0
6.3.5.1
6.3.5.1.0
6.351.1
6.3.5.1.2
6.3.5.1.3
6.3514
6.3.5.1.5
6.3.5.1.6
6.3.5.1.7
6.3.5.1.8
6.3.5.1.9
6.3.5.1.10
6.3.5.1.11
6.3.5.1.12
6.3.5.1.13
6.3.5.1.14
6.3.5.1.15
6.3.5.1.16
6.3.5.1.17
6.3.5.1.18
6.3.5.1.19
6.3.5.1.20
6.351.21
6.3.5.1.22
6.3.5.1.23
6.3.5.1.24
6.3.5.1.25
6.3.5.1.26
6.3.5.1.27
6.3.5.1.28
6.3.5.1.29
6.3.5.1.30
6.3.5.1.31
6.3.5.1.32
6.3.5.1.33
6.3.5.1.34
6.3.5.1.35
6.3.5.1.36
6.3.5.1.37
6.3.5.1.38
6.3.5.1.39
6.3.5.1.40
6.3.5.1.41
6.3.5.2
6.3.5.2.0
6.3.5.2.1
6.3.5.2.2
6.3.5.2.3
6.3.5.24
6.3.5.2.5
6.3.5.2.6
6.3.5.2.7
6.3.5.2.8
6.3.5.2.9
6.3.5.2.10
6.3.5211
6.3.5.2.12

6 ETSI TS 103 410-7 V2.1.1 (2024-08)

Property s4auto:TrajectoryInterceptionProbability ..., 54
RV 2= 0 = TP PSP 55
OVEIVIBIW ..ottt e et r e Rt e Rt e e e Rt s e e e e R e AR e e Rt e R e e e st s st e Rt e e s e r e nr e e r e nn e e nns 55
Feature Kind s4auto: VENICLe ..ottt et e e e e 56
DEFINITTION. ...ttt 56
Feature kind s4auto:ArticulatedBusVehicle. ... 56
Feature kind s4auto:ArticulatedRoadTrainVehicle. ... 56
Feature kind s4auto:BusSemiTrailerVehicle .. 56
Feature kind s4auto:BuSTrailerVenicCle. .. e 56
Feature Kind s4auto:BUSVENICLe ..ot 56
Feature kind s4auto:CaravanVenicle ... e 56
Feature kind s4auto:CommercialVehicleVehicle ... 56
Feature kind s4auto:CompositeRoadTrainVehicle ... 56
Feature kind s4auto:ConvertibleSaloonVehicle ... 57
Feature kind s4auto:ConvertibleVehicle ... 57
Feature Kind s4auto: CoUPEVENICLE ..o 57
Feature kind s4auto:DoubleRoadTrainVehicCle. ... 57
Feature kind s4auto: ForwardControlPassengerCarVehicle........incinieneens 57
Feature kind s4auto:GeneralPurposeSemiTrailerVehicle ... 57
Feature kind s4auto:GeneralPurposeTrailerVehicle......iiccne e 57
Feature kind s4auto:InterurbanCoachVehicle. ... 57
Feature kind s4auto:LongDistanceCoachVehicle ... 57
Feature kind s4auto:MinibusVehicle ... e 57
Feature Kind s4auto:MopedVenicle ... 58
Feature kind s4auto:MotorCyCcleVehicCle. e 58
Feature kind s4auto:MultipurposePassengerCarVehicle. ... ienieneenesceenn, 58
Feature kind s4auto:PassengerCarVenicle ... 58
Feature kind s4auto:PassengerRoadTrainVehicle ... 58
Feature kind s4auto:PullmanSaloonVehicle ... 58
Feature kind s4auto:RoOadTrainVeniCle .. 58
Feature kKind s4auto:SaloonVehicle ... e 58
Feature kind s4auto:SemiTrailerTowingVehicleVehicle ... 58
Feature kind s4auto:SemiTrailerVehicle .. e 58
Feature kind s4auto:SpecialBUusVehicCle. . . 59
Feature kind s4auto:SpecialCommercialVehicleVehicle ..., 59
Feature kind s4auto:SpecialPassengerCarVenicle. ... 59
Feature kind s4auto:SpecialRoadTrainVehicle ... 59
Feature kind s4auto:SpecialSemiTrailerVehicle ... 59
Feature kind s4auto:SpecialTrailerVehicle .. 59
Feature kind s4auto:SpecialVehicleVehicle ... 59
Feature kind s4auto: StationWagonVehicle ... 59
Feature kKind s4auto:TrailerVehicle ... e 59
Feature kind s4auto:TrailingTowingVehicleVehicle.....iiiiiceseece e 59
Feature kind s4auto: TrolleyBusVehicCle. ... 60
Feature kind s4auto: TruckStationWagonVehicle ... 60
Feature kind s4auto:UrbanBusVeNicCLle ... e 60
StAtiC VENICIE PrOPEITIES. .....cuiiieceereeet ettt s bbb 60
L@ oV ST SRSN 60
Property s4auto :HeLightLonCart. ... 62
Property s4auto:POSCENTMASS ...oiiiiiiiiiiiiie sttt st e e saae e sbeenareean 62
Property s4auto:iPOSFIrONTAX .ocuiiiiiiiie e st sreesareean 62
Property s4auto :POSLONCANT ..ot e e e s 62
Property s4auto:PoSitionOfPLLllars . e e 62
Property s4auto:TurnNingRAAIUS ... e e 63
Property s4auto:VehicleHeight. ... 63
Property s4auto:VehicleIdentification ... 63
Property s4auto:VehicleLength ... 63
Property s4auto:VehicleLengthWithTrailler. .. 63
Property s4auto:VehicleLengthWithoutTrailer ... 64
Property s4auto:VehicleMass ... e e 64

ETSI



6.3.5.2.13
6.3.5.2.14
6.3.5.3
6.3.5.3.0
6.3.53.1
6.3.5.3.2
6.3.5.3.3
6.3.534
6.3.5.35
6.3.5.3.6
6.3.5.3.7
6.3.5.3.8
6.3.5.39
6.3.5.3.10
6.3.5.3.11
6.3.5.3.12
6.3.5.3.13
6.3.5.3.14
6.3.5.3.15
6.3.5.3.16
6.3.5.3.17
6.3.5.3.18
6.3.5.3.19
6.3.5.3.20
6.3.53.21
6.3.54
6.3.54.0
6.3.54.1
6.3.6
6.3.6.0
6.3.6.1
6.3.6.1.0
6.3.6.1.1
6.3.6.1.2
6.3.6.1.3
6.3.6.1.4
6.3.6.1.5
6.3.7
6.3.7.0
6.3.7.1
6.3.7.1.0
6.3.7.1.1
6.3.7.1.2
6.3.7.1.3
6.3.7.14
6.3.7.1.5
6.3.7.1.6
6.3.7.1.7
6.3.7.1.8
6.3.7.1.9
6.3.7.1.10
6.3.7.1.11
6.3.7.1.12
6.3.7.1.13
6.3.7.1.14
6.3.7.1.15
6.3.7.1.16
6.3.7.1.17
6.3.7.1.18
6.3.7.1.19

Feature kind s4au
Feature kind s4au
Feature kind s4au
Feature kind s4au
Feature kind s4au
Feature kind s4au
Feature kind s4au
Feature kind s4au
Feature kind s4au
Feature kind s4au
Feature kind s4au
Feature kind s4au

7 ETSI TS 103 410-7 V2.1.1 (2024-08)

Property s4auto:VehicleWidth ... e 64
Property s4auto:WheelBaseVehiCle .. e 64
DynamiC VehiCle PrOPEItiES........co ittt b e eb e 64
OVEIVIBIW ...ttt e st E et e et R e et Rt Rt R e R bR e et r e et r e r e 64
Property s4auto:CUPVATUPE ... s st saae e sbeesareeans 70
Property s4auto:DriveDireCtion ... 70
Property s4auto:EmbarkationSTatus . 70
Property s4auto:EXTeriorLights e e 71
Property s4auto:ExteriorLights_daytimeRunningLightsOn ... 71
Property s4auto:ExteriorLights fogLightOn ... 71
Property s4auto:ExteriorLights_highBeamHeadlightsOn........ccooiiiiiiniiiniininns 71
Property s4auto:ExteriorLights_leftTurnSignalon ... 71
Property s4auto:ExteriorLights_lowBeamHeadlightsOn.......coiiiiiiininniiiinienns 71
Property s4auto:ExteriorLights_parkingLightsOn ..., 72
Property s4auto:ExteriorLights_reverseLightOn..........ee 72
Property s4auto:ExteriorLights _rightTurnSignalOon ..., 72
Property s4auto:ItineraryPath. ... 72
Property s4auto :NumberOfOCCUPANTS ...coiiiiiiic e 72
Property s4auto:StabilityLossProbability ..o e 72
Property s4auto:SteeringWheelANGLe. ... 73
Property s4auto:TUurNingDir@CTioN .o e e 73
Property s4auto:VehicleAcceleration ... e 74
Property s4auto:VehicleAutomationLlevel ... 74
Property s4auto:VehiCleROLE ... e e e 75
Property s4auto i YaWRA T ..o e e nre e 78
VENICIE ENVITONIMENT ...ttt bbbt b b 78
L@ oV ST SRSN 78
Property s4auto:VehicleEnvironment. ... .. 79

LI = = PSPPSR P TSP 80
OVEIVIBIW ...ttt r e Rt e Rt s e e Rt s e e e R e AR e e e Rt e R e e e s e e st n Rt e et e n e r e e e renn e nns 80
Feature Kind SAauto: Trailer .o ettt sttt r et eesee st 81
DEFINITTION. ...ttt 81
Property s4auto:Trailer_frontOVerhang ...t e 81
Property s4auto:Trailer hitChANGle ... e 81
Property s4auto:Trailer_hitchPointOffset. ..o 8l
Property s4auto:Trailer_rearOVerhang ... e sae s e saae e 81
Property s4auto:Trailer_trailerWidth ... 81
DANGEIOUS GOOUS.......c.eviteeeie sttt sttt sttt sttt et b e e et b e s b et eb e s e et s bt s e et e b e e b et eb e eb e st eb e s e et ebe s b et eb et ne s 82
OVEIVIBI ...ttt ettt et e sttt et e et e s e e e e e se e ebeeaeeseemee e emeeseeebeeaeeaeeneenseneeneenseneeseeseesneeneeneenseseens 82
Feature Kind s4auto:DangeroUSGOOUS ......c.cccuiueiiirieieie ettt sttt 83
DEFINITTION. ...ttt 83
Property s4auto:hasDangerousGOOdSCOMPANY .......cciveieiiieeeieririeeeseeesieeesieessieeesaeessrsessseee e 83
Property s4auto:hasDangerousGoodsEmergencyActionCode .......coiiiiiiiiniienniennieenns 84
Property s4auto:hasDangerousGOOdSPhONE ... 84
Property s4auto:hasDangerousGOOdSUNNUMDED .......cccceiiiiie et 84
Property s4auto:ElevatedTemperature ... e 84
Property s4auto:TunnelsReStricted. ..o 84
Property s4auto:LimitedQUanTity ..o e e 84

to:DangerousGoods_corrosiveSubstances ... 84
t0:DangerousGoods eXpPloSivesSL ... 84
t0:DangerousGoods_eXPloSiVeS2......iiiiiniin i 85
t0:DangerousGoods _eXploSiVesS3 ... 85
t0:DangerousGoods eXPloSiVESa .....ciiiiiiiieieeie e 85
t0:DangerousGoods_eXpPloSiVesS. ... 85
t0:DangerousGoods eXPloSIiVESH ....coiiiiiiiieiieeieeie e 85
to:DangerousGoods_flammableGases .......ccccriiiiiieeniinniiennieesnee e 85
to:DangerousGoods_flammableLiquids........cooiiiiiiiiiiiiinniininenninen, 85
to:DangerousGoods_flammableSolids ......ccciiiiiiiiiiiiiniieneee e 85
to:DangerousGoods_infectiousSubstances .......iicininnnnen, 85
to:DangerousGoods_miscellaneousDangerousSubstances.............. 85

ETSI



6.3.7.1.20
6.3.7.1.21
6.3.7.1.22
6.3.7.1.23
6.3.7.1.24

6.3.7.1.25
6.3.7.1.26
6.3.7.1.27
6.3.8
6.3.8.0
6.3.8.1
6.3.8.1.0
6.3.8.1.1
6.3.8.1.2
6.3.8.1.3
6.3.8.14
6.3.8.2
6.3.8.2.0
6.3.8.2.1
6.3.8.2.2
6.3.8.2.3
6.3.8.3
6.3.84
6.3.8.4.0
6.3.84.1
6.3.8.4.2
6.3.8.4.3
6.3.84.4
6.3.8.4.5
6.3.8.5
6.3.8.5.0
6.3.8.5.1
6.3.8.5.2
6.3.8.5.3
6.3.8.54
6.3.8.5.5
6.3.8.5.6
6.3.8.5.7
6.3.8.6
6.3.8.7
6.3.8.8
6.3.9
6.3.9.0
6.39.1
6.3.9.1.0
6.3.9.1.1
6.3.9.1.2
6.3.9.1.3
6.3.9.14
6.3.9.1.5
6.3.9.1.6
6.3.9.1.7
6.3.9.1.8
6.3.9.1.9
6.3.9.1.10
6.3.9.1.11
6.3.9.1.12
6.3.9.1.13
6.3.9.1.14

8 ETSI TS 103 410-7 V2.1.1 (2024-08)

Feature kind s4auto:DangerousGoods_nonFlammableGases .......rerereereneeeneneenens 86
Feature kind s4auto:DangerousGoods_organicPeroXides.......ienienieeseseeeenns 86
Feature kind s4auto:DangerousGoods_oxidizingSubstances ..., 86
Feature kind s4auto:DangerousGoods_radioactiveMaterial ..., 86
Feature kind
SAauto: DangerousGoods_substancesEmittingFH ammableGasesUponContactWithWater ............... 86
Feature kind s4auto: DangerousGoods_substancesLiableT oSpontaneousCombustion.................... 86
Feature kind s4auto:DangerousGoods_tTOXICGASES ...ccoiiiireeriiriei e 86
Feature kind s4auto:DangerousGoods_toxicSubstances ......iiciievievceeveece e 86
= 0o o S TSN 86
OVEIVIBIV ...ttt ettt e sttt ae et e st e s e se e e e seeebe e et eaeemee e emteseeebeaseeaeeneensensensenseneeseeseesneeneeneenseseens 86
Feature Kind S4auto i PLatoon ...ttt et ee e e 91
(= 1T oo o PSS 91
Property s4auto:PLatoonMaXSize ..o 91
Property s4auto:PLlatoonLength. .. 91
Property s4auto:PLatoonSize . ..o 91
Property s4auto:PlatoonState. ... 91
Property s4auto:P1latoonAutomationLleVvel. ... 92
[ 1T oo o PR 92
Property value s4auto:PlatoonAutomationLeVvelA ... 92
Property value s4auto:PlatoonAutomationLeVvelB ... 92
Property value s4auto:PlatoonAutomationLevelC ... 92
Property s4auto:PLlatoonPoOSition . ... 92
Property s4auto:PLatoonROLE.. ... .o 93
DEFINITTION. ...ttt 93
Property Value S4auto i FOLLOWE ......cciieieceeesiee et esteete st e e e e st et e e e e entessaesnaesneesneenneeneenes 93
Property Value SAQUt0 i LEAUET .. ..ottt s b e s eb e s 93
Property value s4auto:ReadyFOrLEAdINg. ....ccooiiiiiirieirierieeste et 93
Property Value S4auto: Tralling ..ot sae e aeene s 93
Property value s4auto: UnknownPL1atoonROLE ... 93
Property s4auto:PlatoonVehicleState . 93
DEFINITTION. ...ttt 93
Property value s4auto:PlatoonVehicleStateDisengaging....c.coviviiiiiiniesecce e, 93
Property value s4auto:PlatoonVehicleStateEngaging ... 93
Property value s4auto:PlatoonVehicleStateForming........iinininieieee 94
Property value s4auto:PlatoonVehicleStatePlatooning ..., 94
Property value s4auto:PlatoonVehicleStateSearching .......iiiiiiiieiene 94
Property value s4auto:PlatoonVehicleStateStandalone ......iiienievecce e, 94
Property value s4auto:PlatoonVehicleStateUnknown.......coiiiiiiiiciie v 94
Procedure Execution s4auto:PLlatoonBreakup........cineneee e 94
Procedure Execution s4auto:PLatoonJoin ... 94
Procedure Execution s4auto:PLlatoonLeave.... ... e e 94
VUINEIaDIE ROBH USEIS ...ttt b et b et b et b et b b 9
OVEIVIBW ...ttt ettt sttt s ae et e st e s e se e b e se e ebe e et eaeemee e emeeseeeEeeaeeaeeneemseneeneenseneeseeseesneeneeneenseseens %!
Feature kind s4auto:VulnerableROadUSEr ...ttt 95
DEFINITTION. ...ttt et 95
Property s4auto:VruDeVICEUSAEE ...ccociiieiiieierie sttt et 95
Property s4auto:VrUENVIPONMENT ..occvii ittt st s nane e 97
Property s4auto:VruSpecificExteriorLights ... 98
Property s4auto:VruSpecificExteriorLights_armLight ... 98
Property s4auto:VruSpecificExteriorLights_backFlashLight......cccooiniiniiininns 98
Property s4auto:VruSpecificExteriorLights_helmetLight ... 98
Property s4auto:VruSpecificExteriorLights_leglLight....ccooiiiiiiiiiiiniines 98
Property s4auto:VruSpecificExteriorLights_wheellLight ..o, 98
Property s4auto:VruMovementControl. ... 99
Property s4auto:VrUSLIzZeClass ettt b e nnae s 100
Feature kind s4auto:VulnerableRoadUser_Animal ........oiiiniininiinsssseeseeseenieens 100
Feature kind s4auto:VulnerableRoadUser BicyClist ... 101
Feature kind s4auto:VulnerableRoadUser_Motorcyclist .. 102
Feature kind s4auto:VulnerableRoadUser_Pedestrian ... 102

ETSI



6.3.10
6.3.10.0
6.3.10.1
6.3.10.2
6.3.10.3
6.3.10.3.0
6.3.10.3.1
6.3.10.3.2
6.3.10.3.3
6.3.10.34
6.3.10.3.5
6.3.10.4
6.3.10.5
6.3.10.6
6.3.10.6.0
6.3.10.6.1
6.3.10.6.2
6.3.10.6.3
6.3.10.6.4
6.3.10.6.5
6.3.10.6.6
6.3.10.6.7
6.3.10.6.8
6.3.11
6.3.11.0
6.3.11.1
6.3.11.1.0
6.3.11.1.1
6.3.11.1.2
6.3.11.1.3
6.3.11.14
6.3.11.2
6.3.11.2.0
6.3.11.2.1
6.3.11.2.2
6.3.11.2.3
6.3.11.24
6.3.11.2.5
6.3.11.2.6
6.3.11.2.7
6.3.12
6.3.12.0
6.3.12.1
6.3.12.2
6.3.12.3
6.3.12.4
6.3.12.5
6.3.12.6
6.3.12.7
6.3.12.8
6.3.12.9
6.3.12.9.1
6.3.12.9.2
6.3.12.9.3
6.3.12.9.4
6.3.12.9.5
6.3.12.9.6
6.3.12.9.7
6.3.12.9.8
6.3.12.9.9

9 ETSI TS 103 410-7 V2.1.1 (2024-08)

VUINErahl @ ROBA USEr ClIUSLEN'S..... .ottt ettt ae et e e st e tenteseesaeeneeneeneeneas 103
L@ oV RS 103
Feature Kind s4auto: VRUCLUSTED ..ottt st e s 104
Procedure Execution s4auto: CLlUuSterBreakup. ... s 104
Class s4auto:ClusterBreakUPREASON ..o iie e see sttt sae e e e e sneenreens 105

(1= 1T oo o PR 105
HAauto: ClusterBreakupReason_clusteringPurposeCompleted...........ooevirereinenenenenecese e 105
HAauto: ClusterBreakupReason_enteringL owRiskAreaBasedONMaps.........cccovvereeeneneesesienene 105
HAauto: ClusterBreakupReason_joiniNgANOtNErCIUSLES ........c.coiieirirereee e 105
HAauto: ClusterBreakupReason_|eaderM ovedOutOf ClusterBoundingBoX ..........cccccveveevieeieecnene 105
sdauto: ClusterBreakupReason_receptionOf ComContaiNiNgCIUSLES .......vvevvevveie v 105
Procedure Execution s4auto:CLUSTERTOLN oo e s 105
Procedure EXecution s4auto:CLUSTErLEAVE ......coi i 105
Class s4aut0: CLUSTErLEAVEREASON c.uiiuiieieieieie ettt sttt et s sae e e e eeseenee e 105
DEFINITION. ...ttt sttt et r e e re e 105
sd4auto:ClusterLeaveReason_cancelledIOoin. .. 106
HAauto: ClusterL eaveReason_clusterDisbhandedByLeader ...........cocvereirinieienineiseseeeese e 106
sd4auto:ClusterLeaveReason_clusterlLeaderLosSt ... 106
sdauto:ClusterLeaveReason_TailedJOoin ... 106
HAauto: ClusterL eaveReason_joiNiNGANONErCIUSES ..........ccveieiieere e 106
HAauto: ClusterL eaveReason_outOf ClusterBoundingBoOX..........ccccvevverieecieeiesiesee e 106
HAauto: ClusterL eaveReason_outOf Cluster SpeedRaNgEe........cccvvvveeeeieeseeseeseeseese e 106
sdauto:ClusterLeaveReason_safetyCondition ..., 106

L i 10 TS 00 =SSR 106
OVEIVIBIW ..ottt et r et r et E e s e e Rt s R et e R e s R et e Rt nR e e e R e s e e e er e nr e e enenrennenennennenenn 106
Feature Kind s4auto: ParkKinNGSPOT ..ottt ettt 110

DEFINITTION. ...ttt e et r e r e e e 110
Property s4auto:ParkingSpotState 110
Feature kind s4auto:ElectricChargingParkingSpot. ... 110
Feature kind s4auto:RegularParkingSPot .. 111
Feature kind s4auto:SpecialPermitParkingSpot ... 111
Property s4auto:VehicleParkingState . 111
DEFINMITION. ...ttt et e r e e 111
Property value s4auto:VehicleParkingStateAtDropOffSpot....iiiicciicinienieniens 111
Property value s4auto:VehicleParkingStateAtPickUpSpot ... 111
Property value s4auto:VehicleParkingStateCharging ... 111
Property value s4auto:VehicleParkingStateDrivingToParkingSpot ......ccoviiennns 111
Property value s4auto:VehicleParkingStateDrivingToPickUpSpot ....cccccovviieiiieninns 111
Property value s4auto:VehicleParkingStateParked.........ininineneeeee e, 111
Property value s4auto:VehicleParkingStateParking....... e 111

AULOMOLIVE DEVICES ...ttt ettt sttt ettt ee st be s ettt e st e st e s eese e beseeebesaeeneeneeneeneeseesseeneenseneents 112
L@ oV S 112
Device Kind s4auto : AUTOMOTIVEDEVICE ..cc.ovuiiiiiiiiie sttt 114
Device Kind s4auto:MoODITeUNIT ..o e 114
Device Kind s4auto:0NBoardUNIt ...t e e 114
Deviceclass s4auto:RoadSideEqUIPMENT ..o e s 114
Device class s4auto:ROAdSIAEACTUATON .o 114
Deviceclass s4auto: TrafficLightController e s 114
Device Class S4auto: ROAAS1IAESENSOr ..ot e see s 114
Device Class s4auto:ROAASIAEUNIL .ooeii i 115
NS 01 o ST PP TP 115

Sensor category S4auto: ACOUSTICSENSO i 115
Sensor category s4auto: INduCtionLOOPSENSOI. ... 115
Sensor category s4auto: ItsAggregationSensOor .. 115
Sensor category S4auto: LidarSENSOD ...ttt 115
Sensor category s4auto:LocalAggregationSensor ... 115
Sensor category s4auto:MoONOVIAEOSENSON ..ot e 115
Sensor category s4auto:NightvisionSeNSOr .. 115
Sensor category S4auto:PMASENSON ..o 115
Sensor category S4auto:RAAANSENSON ......cciiiiiiiiieieee e 115

ETSI



10 ETSI TS 103 410-7 V2.1.1 (2024-08)

6.3.12.9.10 Sensor category s4auto:SphericalCameraSensSor ... e 115
6.3.12.9.11 Sensor category s4auto: StereoViSiOoNSENSOI et 115
6.3.12.9.12 Sensor category s4auto:ULTrasoniCSENSOr . 116
6.3.12.9.13 Sensor category S4auto i UWDSENSON ..o e 116
6.3.13 Traffic EVENT ODSEIVELIONS. ... .cotiiiieieeieeee sttt ettt et et b et se e et et b sbe st e e e neenras 116
6.3.13.0 OVEIVIBIV ...ttt ettt b ke e ekt he ke e e e e be £ h e e b e e h e eh e e Rt e a e e e e eE e b e eb e eh e e ae e s e e e e e e b e sbeebesaeese e s et nes 116
6.3.13.1 S4auto: TrafficEventObSerVation ..o e 117
6.3.13.1.0 (D= 1] oL o] o OSSO P PRSPPI 117
6.3.13.1.1 Property s4auto:affectsTrafficDireCtion. . 117
6.3.13.1.2 Class s4auto: TrafficDir@Ction . e et 117
6.3.13.1.3 Property saref:hasRESULT ..o s 118
6.3.13.14 Class s4auto: TraffiCEVENTCAUSE oot e e e e 118
Annex A (informative): (O =T o < o TR o] Y TR 137
[ T (PO P PSP 138

ETSI



11 ETSI TS 103 410-7 V2.1.1 (2024-08)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential 1PRs, if any, are publicly available for ETSI membersand non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, |PRs notified to
ETS inrespect of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the
ETSI Web server (https.//ipr.etsi.org/).

Pursuant to the ETSI Directives including the ETSI IPR Policy, no investigation regarding the essentiality of IPRs,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which areindicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not congtitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM2M ™ |ogo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Smart Machine-to-Machine
communications (SmartM2M).

The present document is part 7 of amulti-part deliverable covering SmartM2M; Extension to SAREF, asidentified
below:

Part 1:  "Energy Domain”;

Part 2: "Environment Domain";

Part 3:  "Building Domain”;

Part 4: "Smart Cities Domain";

Part5:  "Industry and Manufacturing Domains’;
Part 6:  "Smart Agriculture and Food Chain Domain";
Part 7: " Automotive Domain";

Part8:  "eHealth/Ageing-well Domain®;

Part9:  "Wearables Domain";

Part 10: “Water Domain®;

Part 11:  "Lift domain";

Part 12:  "Smart Grid domain";

Part 13: "Maritime Domain".
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Modal verbs terminology

In the present document "shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to beinterpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document presents SAREF4AUTO, an extension of SAREF for the Automotive Domain.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI TS 103 264: "SmartM2M; Smart Applications; Reference Ontology and oneM2M
Mapping".

2] ETSI TS 103 548: "SmartM2M; SAREF reference ontology patterns'.

[3] ETSI TS 103 673: "SmartM2M; SAREF Development Framework and Workflow, Streamlining

the Development of SAREF and its Extensions".

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI TS 103 410-7 (V1.1.1) (07-2020): "SmartM2M; Extension to SAREF; Part 7: Automotive
Domain".

[1.2] ETSI TR 103 781 (V1.1.1) (09-2023): "SmartM2M; Study for SAREF ontology patterns and
usage guidelines’.

[1.3] ETSI TR 103508 (V1.1.1) (10-2019): "SmartM2M; SAREF extension investigation;
Requirements for Automotive'.

[i.4] SENSORIS: "Sensor Interface Specification”.

[i.5] EN 16157-2:2019: "Intelligent transport systems - DATEX |l data exchange specifications for
traffic management and information - Part 2: Location referencing”, produced by CEN.

[i.6] "The DATEX |l Parking Publications Extension”.

[1.7] OGC 11-052r4: "OGC GeoSPARQL - A Geographic Query Language for RDF Data".
Version 1.0.
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https://repo.datex2.eu/sites/default/files/ParkingPublications_v1.0a.pdf
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ETSI TS 102 894-2: "Intelligent Transport Systems (ITS); Users and applications requirements,
Part 2: Applications and facilities layer common data dictionary".

SAE J3016™: "Taxonomy and Definitions for Terms Related to On-Road Motor Vehicle
Automated Driving Systems”.

[i.10] I SO/IEC 11578:1996: "Information technology -- Open Systems Interconnection -- Remote
Procedure Call (RPC)".

[i.112] Recommendation ITU-T X.667: "Information technology - Procedures for the operation of object
identifier registration authorities: Generation of universally unique identifiers and their usein
object identifiers’".

[1.12] I SO/IEC 9834-8:2014: "Information technology -- Procedures for the operation of object identifier
registration authorities -- Part 8: Generation of universally unique identifiers (UUIDs) and their
usein object identifiers'.

[1.13] European Agreement (Applicable as from 1 January 2011): "Concerning the International Carriage
of Dangerous Goods by Road".

[i.14] United Nations: "Recommendations on the Transport of Dangerous Goods - Model Regulations”,
Twelfth revised edition.

[i.15] ISO 3779 (2011-07): "Road vehicles - Vehicle identification number (VIN) Content and
structure”.

[i.16] ETSI TS 103 301: "Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set of
Applications; Facilities layer protocols and communication requirements for infrastructure
services; Release 2".

[i.17] UNECE/TRANS/WP.29/78/Rev.4: " Consolidated Resolution on the Construction of Vehicles
(R.E.3)".

[i.18] ETSI TS 103 300-2 "Intelligent Transport Systems (ITS); Vulnerable Road Users (VRU)
awareness, Part 2: Functional Architecture and Requirements definition; Release 2".

[i.19] SO 8855: "Road vehicles -- Vehicle dynamics and road-holding ability -- Vocabulary”.

[i.20] I SO 3833: "Road vehicles -- Types -- Terms and definitions’.

[i.21] ISO/TS 19091:2019: "Intelligent transport systems -- Cooperative ITS -- Using V2| and 12V
communications for applications related to signalized intersections’.

[1.22] IETF RFC 3966: "The tel URI for Telephone Numbers'.

[i.23] ENSEMBLE Project deliverable D2.3: "V 2 Platooning use cases, scenario definition and
Platooning Levels".

3 Definition of terms, symbols and abbreviations
3.1 Terms

For the purposes of the present document, the terms given in ETSI TS 103 673 [3] and the following apply:

ontology: formal specification of a conceptualization, used to explicit capture the semantics of a certain reality

3.2

Void.

Symbols
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3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

ABS Anti-lock Braking System

AEB Autonomous Emergency Braking
ASD Aftermarket Safety Device

AVP Automated Valet Parking

CDD Common Data Dictionary

DATEX Data Exchange

DP Datatype Property

ESP Electronic Stability Program

GUID Globally Unique Identifier

IRI Internationalized Resource I dentifier
ITS Intelligent Transport Systems

OoP Object Property

OWL-DL Ontology Web Language - Description Logics
PTW Powered Two Wheelers

RPC Remote Procedure Call

SAE Society of Automotive Engineers
SAREF Smart Applications REFerence ontology
SAREF4AUTO SAREF extension for Automotive
SOSA Sensor Observation Sampling Actuator
SSN Semantic Sensor Network

STF Specialists Task Force

TC Technical Committee

TR Technical Report

TS Technical Specification

UuID Universally Unique Identifier

V2v Vehicleto Vehicle

V2X Vehicleto Anything

VAM VRU Awareness Messages

VDS Vehicle Descriptor Section

VMS Variable Message Systems

VRU Vulnerable Road Users

Wa3C World Wide Web Consortium
WGS84 World Geodetic System 1984

WMI World Manufacturer Identifier

4 SAREF4AUTO ontology and semantics

4.1 Introduction and overview

The present document is a technical specification of SAREFAAUTO, an OWL-DL ontology that extends SAREF [1] for
the Automotive domain.

The present document is a major revision of SAREF4AAUTO ontology extension, developed in the context of the
STF 653, using updated reference ontology patterns specified in ETSI TS 103 548 [2] to solve the harmonization needs
identified in ETSI TR 103 781 [i.2], with updated development framework and tools defined in ETSI TS 103 673 [3].

ETSI TS103410-7 (V1.1.1) [i.1] has been developed in the context of the STF 566, an ETSI specialists task force that
was established with the goal to extend SAREF for the domains of Automotive, eHealth/Ageing-well, Wearables and
Water (see https.//portal .etsi.org/STF/STFS/STF-HomePages/STF566).

The intention of SAREF4AUTO isto connect SAREF with existing ontologies (such as W3C SSN, W3C SOSA,
GeoSPARQL [i.7], etc.) and important standardization initiatives and ontologies in the Automotive domain, as
mentioned in the associated SAREF4AUTO requirements document ETSI TR 103 508 [i.3], including:

. ETSI TCITSfor V2V communications[i.8].
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e  The SENSORIS data model [i.4] for exchanging data between vehicles and cloud services.

. The DATEX Il standard [i.5] for information exchange between traffic management centres, traffic
information centres and service providers.

e  TheDATEX Il Parking Publications [i.6] for specifying information about parking sites and individual
parking vehicles.

To show the potential of SAREF4AUTO, the present document focuses on adapting the common data dictionary ETSI

TS 102 894-2[i.8] of ETSI TCITS, and extend it with "platooning”, and "Automated Valet Parking (AVP)" adapted
from SAREF4AAUTO V1.1

Asal the SAREF ontologies, SAREF4AUTO is a dynamic semantic model that is meant to evolve over time.
Therefore, the stakeholders in the Automotive domain are invited to use, validate and provide feedback on
SAREF4AUTO, collaborating with the SAREF ontology experts to improve and evolve SAREF4AUTO in an iterative
and interactive manner, so that changes and additions can be incorporated in future releases of the present document.

The prefixes and namespaces used in SAREF4AUTO and in the present document are listed in Table 1.

Table 1: Prefixes and namespaces used within the SAREF4AUTO ontology

Prefix Namespace
s4auto https://saref.etsi.org/saref4auto/
s4syst https://saref.etsi.org/saref4syst/
saref https://saref.etsi.org/core/
dcterms http://purl.org/dc/terms/
owl http://www.w3.0rq/2002/07/owl#
om http://www.ontology-of-units-of-measure.org/resource/om-2/
time http://www.w3.0rg/2006/time#
rdf http://www.w3.0rq/1999/02/22-rdf-syntax-ns#
rdfs http://www.w3.0rq/2000/01/rdf-schema#
skos http://www.w3.0rq/2004/02/skos/core#
xsd http://www.w3.0rg/2001/XMLSchema#
geo http://www.opengis.net/ont/geospargl#

4.2 SAREF4AUTO

421 General Overview

An overview of the SAREFAAUTO ontology is provided in Figure 1. For all the entities described in the present
document, it isindicated whether they are defined in the SAREF4AUTO extension or elsewhere by the prefix included
before their identifier, i.e. if the element is defined in SAREF4AUTO, the prefix iss4aut o, whileif the element is
reused from another ontology, it isindicated by a prefix according to Table 1. Colour codes also help to distinguish the

provenance of entities.
Diagrams are to be interpreted using the Chowlk notation [3], clause 9.7.2.
NOTE: Figurelaimsat showing agloba overview of the main classes of SAREF4AUTO and their mutual

relations. More details on the different parts of Figure 1 are provided in clause 5 and clause 6 of the
present document.
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saref:FeatureKind saref:FeatureKind saref:FeatureKind
‘ sdauto:Road —saref:consistsOf— sdauto:RoadSegment ——saref:consistsOf | sdauto:Lane

sdsyst:connectsSystem 2 E
= saref:FeatureKind

sdsyst:connected Through |

sdauto:HardShoulder

sarcf:FeaturcKind

‘ sdauto:Intersection

sarcf:FeaturcKind

T . |sdauto:Position, s4auto:Shape, sdauto:Heading,
sdauto:AutomotiveEntity - saref:hasProperty > p = .
I : | LIop ’!S‘laulu:\"clocuyﬂ. sdauto: Acceleration. etc.

skos:broader |

sdauto: TrafficParticipant B
' ' ) 'sdauto:VehicleEnvironment

skos:broader | Vehicl i—sarci‘:hns!"roperty—)iMauto:Vchicchcng;_lg, sdauto: VehicleMass. ete.
| sdauto:Vehicle —saref:consistsOf: 'sdauto:NumerOfOccupants, sdauto:DriveDirection, ete.
skos:broad | ! '
shon ;EE sdauto:Trailer + sdauto:DangerousGoods

, .
| L carefconsi ]
| —saref: s
_| sdauto:Platoon | sarcficonsistsOf

sdauto: VulnerableRoadUser |<—

sdauto: VRUCluster :—sare [:consistsOf—

——  sdauto:ParkineSpot

saref:DeviceKind

——— sdauto:AutomotiveDevice

saref:ProcedureExecution

i sdauto: PlatoonJoin, sd4auto:PlatoonLcave, s4auto:PlatoonBreakup,

sdauto:Clusteroin, s4auto:ClusterLeave, s4auto:ClusterBreakup

sarcf:Observation

L sd4auto: TrafficEventObservation

L I ; J
(some) sdauto:affectsTrafficDirection  (all) sarcf:hasResult

sdauto: TrafficDirection sd4auto: TrafficEventCause

Figure 1: SAREF4AUTO overview

5 General additions to SAREF Core

5.0 Overview
The present clause describes general additions to SAREF Core, not specific to the automotive domain.

These additions could be incorporated in future versions of SAREF Core.
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Confidence Value and Confidence Level

Figure 2 describes how a confidence value with a confidence level can be attached to a saref:PropertyVvalue.

Asashortcut, a confidence level can be directly attached to saref:0Observation or saref:PropertyValue.

saref:PropertyValue

saref:hasValue exactly 1
saref:isMeasuredIn max 1

sdauto:hasConfidenceValue

\4

sdauto:ConfidenceValue

saref:hasValue exactly 1
saref:isMeasuredIn max 1
sdauto:hasConfidencelevel : xsd:decimal

|

sdauto:ConfidenceValueAt95

(3) sdauto:hasConfidenceLevel: 0.95

saref:Observation

saref:madeBy : Device

sarefiaccomplishes

saref:hasInput

saref:hasResultTime : xsd:dateTime
saref:hasPhenomenonTime : time: TemporalEntity
saref:hasTimestamp : xsd:dateTime
saref:observes

s4auto:hasConfidenceLevel : xsd:decimal

saref:PropertyValue

saref:hasValue exactly 1
saref:isMeasuredIn max 1
s4auto:hasConfidencelevel : xsd:decimal

Figure 2: Confidence Value and Confidence Level

Figure 3 provides a practical example.

saref:Obsepvatjion

—sarcf:observes™| =carl>

——saref:has Timestamp—3»

"2020-04-15T11:45:24" " xsd:dateTime

———saref:hasResult— ; saref:PropertyValue

|
sdauto:isComposedOf

sdautochasConfidence Value

sarelisMeasuredln—
I—sme fisMeasuredln—I»

ETSI TS 103 410-7 V2.1.1 (2024-08)

sdauto:VelocitvCartesian_xVelocity : saref-Property.

"100.0"*xsd:decimal

-Confi oV

g5 T—saref:hasValu

"3.0""xsd:decimal

Figure 3: Example for Confidence Value and Confidence Level
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5.2 General Purpose Property Categories

52.0 Overview

Figure 4 describes a number of general purpose property categories, that can be used to type instances of
saref:Property.

saref:Property
A

— sdauto:StringProperty
— sdauto:IntegerProperty
— sdauto:DecimalProperty

saref:PropertyValue
— sdauto:BooleanProperty ;‘f.

— sdauto:IndexedProperty €—some) saref:isValueOfProperty— —s4auto:hasindex—»  xsd:integer

Figure 4: General Purpose Property Categories

5.2.1 Property category s4auto:BooleanProperty

The class of properties whose value (saref:hasValue) istypically expressed asa xsd:boolean litera.

5.2.2 Property category s4auto:DecimalProperty

The class of propertieswhose value (saref:hasvalue) istypically expressed asaxsd:decimal literal.

5.2.3 Property category s4auto:IndexedProperty

The class of properties whose values (saref : PropertyValue) are organized in a sequence using an index (defined
using s4auto:hasIndex).

524 Property category s4auto:IntegerProperty

The class of propertieswhose value (saref:hasvalue) istypically expressed asaxsd:integer literal.

5.2.5 Property category s4auto:StringProperty

The class of properties whose value (saref:hasValue) istypically expressed asaxsd:string literal.

5.3 General Purpose Properties

5.3.0 Overview

Figure 5 describes some general purpose properties, which are instances of saref:Property.
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saref:Property

-------- ' sdauto:Shape

-------- | sd4auto:Position —skos:narrower
----------------- s4auto:GeoPosition (J

-------- " sdauto:Orientation

1
skos:narrower

m---------------4 gdauto:CartesianAngle |

----------------- sdauto:Wgs84Angle
A

prhieadm R AR A e

-------- - sdauto:Length

-------- sdauto: Velocity

-------- - sdauto:CartesianAngularVelocity

-------- . sdauto:Acceleration

--------- - sdauto:CartesianAngularAcceleration

Figure 5. General Purpose Properties

5.3.1 Property s4auto:Acceleration

This property represents an acceleration component value in a defined coordinate system.

5.3.2 Property s4auto:CartesianAngularAcceleration
Isproperty of: s4auto:Vehicle

This property represents the angular acceleration, described in alocal Cartesian coordinate system, per default counted
positive in aright-hand local coordinate system from the abscissa.

5.3.3 Property s4auto:CartesianAngularVelocity

This property represents the angular velocity, described in alocal Cartesian coordinate system, per default counted
positive in aright-hand local coordinate system from the abscissa.
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534 Property s4auto:Length

This property represents length as a measure of distance between points or as a dimension of an object.

5.3.5 Property s4auto:Orientation

This property represents the orientation of afeature of interest. Narrower properties further specify how the orientation
is defined.

5.3.6 Property s4auto:CartesianAngle

Broader property: s4auto:Orientation

This property represents an angle described in alocal Cartesian coordinate system, per default counted positive in
aright-hand local coordinate system from the abscissa

5.3.7 Property s4auto:Wgs84Angle

5.3.7.0 Definition
Broader property: s4auto:Orientation

This property represents an orientation as an angle with regards to the WGS84 north.

53.7.1 Property value s4auto:Wgs84AngleValue wgs84North
Isvalue of property: s4auto:Wgs84Angle
Value: 0

Orientation to the WGS84 north.

5.3.7.2 Property value s4auto:Wgs84AngleValue wgs84East
Isvalue of property: s4auto:Wgs84Angle
Value: 900

Orientation to the WGS84 east.

5.3.7.3 Property value s4auto:Wgs84AngleValue_wgs84South
Isvalue of property: s4auto:Wgs84Angle
Value: 1 800

Orientation to the WGS84 south.

5.3.74 Property value s4auto:Wgs84AngleValue wgs84West
Isvalue of property: s4auto:Wgs84Angle
Value: 2700

Orientation to the WGS84 west.

5.3.8 Property s4auto:Position

This property represents the position of afeature of interest. Narrower properties further specify how the position is
defined.
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5.3.9 Property s4auto:GeoPosition

Broader property: s4auto:Position

A position within a geographic coordinate system together with a confidence ellipse.
Values should be described as GeoSPARQL geometries.

Figure 6 provides a practical example.

: sdauto: AutomotiveEntity

———saref:hasPropertyValue—3 : saref:PropertyValue ——saref:isValueOfProperty-=» sdauto:GeoPosition

|—s;1rcl':ha>.\'nluc—) "POINT(4.330057 52.082028)"~geo:wktLiteral

Figure 6: Example for Geo Position

5.3.10 Property s4auto:Shape

This property represents the shape of afeature of interest. i.e.: Sphere, Torus, Cylinder, Cone, Ellipsoid, Cube, Cuboid,
Pyramid, Prism, Multiple shapes. Narrower properties further specify how the shape is defined.

5.3.11 Property s4auto:Velocity

This property represents a velocity component value in a defined coordinate system.

5.4 Addendum to saref:ProcedureExecution

Figure 7 describes a small addition to saref:ProcedureExecution.

sdauto:hasResultPosition links a procedure execution to the position where the activity was completed, expressed
asavalue of property s4auto:Position.

saref:ProcedureExecution

saref:accomplishes
saref:hasInput
saref:hasResult
saref‘hasResultTime : xsd:dateTime ——sdauto:hasResultPosition——3 —{some) saref:isValueOfProperty—» sdauto:Position
saref:hasPhenomenonTime : time: TemporalEntity
saref:hasTimestamp : xsd:dateTime

sarefitargets

Figure 7: Addendum to saref:ProcedureExecution

6 Application of SAREF patterns

6.0 Overview

The present clause describes different applications of SAREF patterns, in conformance to ETSI TS 103 548 [2].
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6.1 Specializations of saref:hasIdentifier

6.1.0 Overview
The datatype property saref:hasldentifier is specialized in SAREF4AUTO as described in Figure 8.

saref:hasldentifier
A

— saref:hasStationID

— saref:hasUUID

Figure 8: Specializations of saref:hasIdentifier

6.1.1 Identifier s4auto:hasStationID

Links automotive objects to their identifier as defined in ETSI TS 102 894-2 [i.g].

6.1.2 Identifier s4auto:hasUUID

A Universally Unique Identifier (UUID) isa 128-bit number used to identify items and is aso known as: Globally
Unique Identifier (GUID). Inits canonical textual representation, the sixteen octets of a UUID are represented as 32
hexadecimal (base 16) digits, displayed in five groups separated by hyphens, in the form 8-4-4-4-12 for atotal of 36

characters (32 aphanumeric characters and four hyphens). UUID are documented in ISO/IEC 11578 [i.10],
Recommendation ITU-T X.667 [i.11] and in ISO/IEC 9834-8 [i.12].

6.2 Road topology

6.2.0 Overview

The present clause describes how the road topology can be represented with SAREF4AUTO, leveraging the
SAREF4SY ST extension of SAREF [2].

6.2.1 Roads and Road Segments

6.2.1.0 Overview
Figure 9 describes how roads consist of road segments, and intersections connect roads.

Different narrower kinds of road segment are defined following ETSI TS 102 894-2 [i.8].

ETSI



24 ETSI TS 103 410-7 V2.1.1 (2024-08)

saref:FeatureKind saref:FeatureKind
‘ sdauto:Road —saref:consistsOf—  sdauto:RoadSegment
sdsyst:connectsSystem L
sdsyst:connectedThrough .
A4 —  sdauto:RoadSegment_nonUrban-NoStructuralSeparationToOppositeLanes
saref:FeatureKind
— sdauto:RoadSegment_noPassing

Figure 9:Roads and Road Segments

Figure 10 provides a practical example.

S [—

—

sdauto; rel:hasFeanureKind—— =pd7>

saref:consistO) <pd47/sepment/' ] >

shsystconnectod Through

25 | s4svst.Connection

sdsysrconnectasystem
I

<al>

<intersection=

(FeawreOflnterest | sdsystSystem
.ll? >
sdauto:RoadSeg) onUrban-WithStuueturalSeparation ToOppositeLanes ‘
—sareficonsistsOf— <4 7/seoment/]>  —saref:hasFeamureKin sdauto:RoadSegment_passToLeft ‘
Figure 10: Example for Roads and Road Segments
6.2.1.1 Feature kind s4auto:Intersection

A unique intersection, identified in accordance with ETS| TS 103 301 [i.16].

6.2.1.2 Feature kind s4auto:Road

Roads consist of one or more s4auto:RoadSegment entities.
6.2.1.3 Feature kind s4auto:RoadSegment

6.2.1.3.0 Definition

A collection of road segments are used to describe a Road. Road segments consist of several lanes. a Road segment may
consist of an inner hard shoulder and an outer hard shoulder.
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6.2.1.3.1 Feature kind s4auto:RoadSegment_noPassing
Broader featurekind: s4auto:RoadSegment

Overtaking is prohibited for all vehicles.

6.2.1.3.2 Feature kind s4auto:RoadSegment_noPassingForTrucks
Broader featurekind: s4auto:RoadSegment

Overtaking is prohibited for trucks.

6.2.1.3.3 Feature kind s4auto:RoadSegment_nonUrban-
NoStructuralSeparationToOppositelLanes

Broader featurekind: s4auto:RoadSegment

Non-urban road with no structural separation between lanes carrying traffic in opposite directions.

6.2.1.3.4 Feature kind s4auto:RoadSegment_nonUrban-
WithStructuralSeparationToOppositelanes

Broader featurekind: s4auto:RoadSegment

Non-urban road with structural separation between lanes carrying traffic in opposite directions.

6.2.1.3.5 Feature kind s4auto:RoadSegment_passTolLeft
Broader featurekind: s4auto:RoadSegment

Vehicles should pass to the right lane.

6.2.1.3.6 Feature kind s4auto:RoadSegment_passToRight
Broader featurekind: s4auto:RoadSegment

Vehicles should pass to the left lane.

6.2.1.3.7 Feature kind s4auto:RoadSegment_urban-
NoStructuralSeparationToOppositelanes

Broader featurekind: s4auto:RoadSegment

Urban road with no structural separation between lanes carrying traffic in opposite directions.

6.2.1.3.8 Feature kind s4auto:RoadSegment_urban-
WithStructuralSeparationToOppositelanes

Broader featurekind: s4auto:RoadSegment

Urban road with structural separation between lanes carrying traffic in opposite directions.

6.2.2 Lanes

6.2.2.0 Overview

Figure 11 describes how road segments are composed of lanes. Lanes are identified by (saref:hasIdentifier) using
integer numbers between 1 and n, being number 1 the lane to the right when going forwards. The forward direction is
the direction denoted by the vector which goes from the segment's start point to the segment’s endpoint.
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saref:FeatureKind saref:FeatureKind s4auto:BooleanProperty
sdauto:RoadSegment ——saref:consistsOf—» sdauto:Lane ——saref:hasProperty—T—> sdauto:DrivingLaneStatus
T —> sdauto:LaneWidth
skos:broader
t sdauto:Lane_acceleration _>. sdauto:SpeedLimit
... (20 other)

Figure 11: Lanes

Figure 12 provides a practical example.

sareCFeatureO eresl

=ad7/scement/|>

‘ sarefFeatureOflnterest
sarel-consistsOf P <pdT seement/ l/lane’l> —.\urcl'.llusi"wlurcﬁulnl—b[ s4aulc

— T T
sarefhasPropentyValue ,—..1
—_— .. wel:PropertyValue sarefi1sValueOfProperty
=

sdauto:DrivingLaneStatus
arclhasValue——  "true™*"xsd:boolean

| . ;
—’: : sarel: ProperyValue ]—w.(c!' isValueOfProperty sdauto:LaneWidth

]:«Icf'h:a:-\'nlm“—" "2.5" xsd:decimal ‘ l om:metre : saref:UnitOfMeasure

sareliisMeasuredlor

—F. : saref:PropenyValue Jl—'>a.r<:'|>\'.|]ud_lil’h.\jw:t_\~){ sdauto:Speedimit

I—.dld'.!:ﬂ:\'-:lue—b 70" xsd:decimal ” om:kilometrePerHour : saref:UnitOfMMeasure l

saref:isM;

Figure 12: Example for Lanes

6.2.2.1 Feature kind s4auto:Lane

6.2.2.1.0 Definition

Lane of aroad segment.

Lanes areidentified by (saref:hasIdentifier) using integer numbers between 1 and n, being number 1 the lane to the
right when going forwards. The forward direction is the direction denoted by the vector which goes from the segment's
start point to the segment’s endpoint.

6.2.2.1.1 Property s4auto:DrivinglLaneStatus
In category: s4auto:BooleanProperty

Isproperty of: s4auto:Lane

This property indicates whether a driving lane is open to traffic.

If alaneisclosed to traffic, the corresponding value shall be set to * TRUE*. Otherwise, it shall be set to *FALSE*.

6.2.2.1.2 Property s4auto:LaneWidth

Broader property: s4auto:Length
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Isproperty of: s4auto:Lane

This property represents the width of alane measured at a defined position.

6.2.2.1.3 Property s4auto:SpeedLimit
Broader property: s4auto:Velocity
I'sproperty of: s4auto:Lane

This property represents a speed limitation applied to a geographical position, a road section or a geographical region.

6.2.2.1.4 Feature kind s4auto:Lane_acceleration
Broader featurekind: s4auto:Lane

Lane that allows vehicles entering aroad to accelerate to the speed of through traffic before merging with it.

6.2.2.1.5 Feature kind s4auto:Lane_bus
Broader featurekind: s4auto:Lane

Lane dedicated to movement of buses providing public transport.

6.2.2.1.6 Feature kind s4auto:Lane_cyclelane
Broader featurekind: s4auto:Lane

Lane dedicated to exclusive or preferred use by bicycles.

6.2.2.1.7 Feature kind s4auto:Lane_deceleration
Broader featurekind: s4auto:Lane

Lane that allows vehicles exiting aroad to decelerate before leaving it.

6.2.2.1.8 Feature kind s4auto:Lane_dedicatedvVehicle
Broader featurekind: s4auto:Lane

Lane dedicated to movement of motor vehicles with specific characteristics, such as heavy goods vehicles, etc..

6.2.2.1.9 Feature kind s4auto:Lane_emergency
Broader featurekind: s4auto:Lane

Lane dedicated to vehicles in breakdown or to emergency vehicles also called hard shoulder.

6.2.2.1.10 Feature kind s4auto:Lane_hot
Broader featurekind: s4auto:Lane

Lanesthat is alowed to be used without meeting the occupancy criteria by paying atoll.

6.2.2.1.11 Feature kind s4auto:Lane_hov
Broader featurekind: s4auto:Lane

Carpooling lane or high occupancy vehicle lane.
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6.2.2.1.12 Feature kind s4auto:Lane_leftHandTurning
Broader featurekind: s4auto:Lane

Lane reserved for slowing down and making aleft turn, so as not to disrupt traffic.

6.2.2.1.13 Feature kind s4auto:Lane_median
Broader featurekind: s4auto:Lane

L ane not dedicated to movement of vehicles but representing a median / central reservation such as the central median,
separating the two directional carriageways of the highway.

6.2.2.1.14 Feature kind s4auto:Lane_minimumRiskManoeuvre
Broader featurekind: s4auto:Lane

Lane dedicated to automated vehicles making a minimum risk manoeuvre.

6.2.2.1.15 Feature kind s4auto:Lane_parking
Broader featurekind: s4auto:Lane

Lanes dedicated to vehicles parking, stopping and loading lanes.

6.2.2.1.16 Feature kind s4auto:Lane_pedestrian
Broader featurekind: s4auto:Lane

Lanes dedicated to pedestrians such as pedestrian sidewalk paths.

6.2.2.1.17 Feature kind s4auto:Lane_reversible
Broader featurekind: s4auto:Lane

Lane where the direction of traffic can be changed to match the peak flow.

6.2.2.1.18 Feature kind s4auto:Lane_rightHandTurning
Broader featurekind: s4auto:Lane

Lane reserved for slowing down and making aright turn so as not to disrupt traffic.

6.2.2.1.19 Feature kind s4auto:Lane_striping
Broader featurekind: s4auto:Lane

Lane not dedicated to movement of vehicles but covered with roadway markings.

6.2.2.1.20 Feature kind s4auto:Lane_taxi
Broader featurekind: s4auto:Lane

Lane dedicated to movement of taxis.

6.2.2.1.21 Feature kind s4auto:Lane_through
Broader featurekind: s4auto:Lane

Lane dedicated to the movement of vehicles travelling ahead and not turning.
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6.2.2.1.22 Feature kind s4auto:Lane_trackedVehicle
Broader featurekind: s4auto:Lane

L ane dedicated to movement of trains, trams and trolleys.

6.2.2.1.23 Feature kind s4auto:Lane_traffic
Broader featurekind: s4auto:Lane

L ane dedicated to the movement of vehicles.

6.2.2.1.24 Feature kind s4auto:Lane_verge
Broader featurekind: s4auto:Lane

Lane representing the verge, i.e. anarrow strip of grass or plants and sometimes also trees located between the road
surface edge and the boundary of aroad.

6.2.3 Hard Shoulders

6.2.3.0 Overview
Figure 13 describes how road segments consist of hard shoulders.
Hard shoulders have a status property, that can therefore be observed or controlled.
saref:FeatreKind saref:FeatureKind
sdauto:RoadSegment ——sareficonsistsOF  sdauto:HardShoulder ~—saref:hasProperty— sdauto:HardShoulderStatus

saref:isValueOfProperty
skos:broader —— sday

sdauto:OuterhardShould — sdauto:HardShou 15_clos

Figure 13: Hard Shoulders

Figure 14 provides a practical example.

[ saref:FeamreOfInterest |
[ Zad7isepment/ 1> |
saref:FeatureO{Interest
sareficonsistsOf————p  <ad Tiscpment’ | lane/OuterhardShoulder : saref-hask e‘mucl{um—b{ sdauto:OuterhardShoulder |
I—‘-vﬂ=r‘|l-"~T'¥"I“\'"!'\'i'-[llc—}' sdauto:HardShoulderSuaus_availablel nr-\'ini‘li:uﬂ
Figure 14: Example for Hard Shoulders

6.2.3.1 Feature kind s4auto:HardShoulder
6.2.3.1.0 Definition

A hard shoulder of aroad segment. There are two main kinds of hard shoulders. inner hard shoulders, and outer hard
shoulders.
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6.2.3.1.1 Property s4auto:HardShoulderStatus

6.2.3.1.1.0 Definition
Isproperty of: s4auto:HardShoulder, s4auto:InnerhardShoulder, s4auto:OuterhardShoulder

This property indicates the current status of a hard shoulder: whether it is available for special usage
(e.g. for stopping or for driving) or closed for all vehicles.

The following property values are defined:
0 availableForStopping - if the hard shoulder is available for stopping in e.g. emergency situations;
1  closed - if the hard shoulder is closed and cannot be occupied in any case;

2  availableForDriving - if the hard shoulder is available for regular driving.

6.2.3.1.1.1 Property value s4auto:HardShoulderStatus_availableForStopping
Isvalue of property: s4auto:HardShoulderStatus
Value: 0

0 availableForStopping - if the hard shoulder is available for stopping in e.g. emergency situations.

6.2.3.1.1.2 Property value s4auto:HardShoulderStatus_closed
Isvalue of property: s4auto:HardShoulderStatus
Value: 1

1 closed - if the hard shoulder is closed and cannot be occupied in any case.

6.2.3.1.1.3 Property value s4auto:HardShoulderStatus_availableForDriving
Isvalue of property: s4auto:HardShoulderStatus
Value: 2

2 availableForDriving - if the hard shoulder isavailable for regular driving.

6.2.3.1.2 Feature kind s4auto:InnerhardShoulder
Broader feature kind: s4auto:HardShoulder

The innerhard shoulder of aroad segment.

6.2.3.1.3 Feature kind s4auto:OuterhardShoulder
Broader feature kind: s4auto:HardShoulder

The outerhard shoulder of aroad segment.

6.3 Automotive Entities

6.3.0 Overview
Figure 15 describes the hierarchy of feature kinds defined by SAREF4AAUTO.

Main kinds are also associated eponym classes (leveraging punning), such classes group the feature kind, narrower
feature kinds, and features of interest of thiskind.
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saref:FeatureKind
sdauto:AutomotiveEntity - == =========-=sscccccccmnccccconnann-" N sdauto: AutomotiveEntity
A
skos:broader - e . e
sdauto: TrafficParticipant . ——  sdauto: TrafficParticipant
. A
skos:broader . | . .
sdauto: Vehicle S e l— sdauto: Vehicle
skos:broader ] . i
———  sdauto:Trailer . s4auto: Trailer
— sdauto:Platoon [sarefconsisOF— : — s4auto:Platoon
—— sdauto:VulnerableRoadUser €——— * — sdauto: VulnerableRoadUser
— sdauto: VRUCluster —saref:consistsOf- ) — sdauto: VRUCluster
—  sdauto:ParkingSpot s — sdauto:ParkingSpot
saref:DeviceKind
sdauto: AutomotiveDevice o —— sdauto:AutomotiveDevice

Feature Kinds * Classes

Figure 15: Automotive Entities

6.3.1 Feature kind s4auto:AutomotiveEntity
The main objects of interest in the automotive domain.

s4auto:AutomotiveEntity belongsto the eponym class s4auto:AutomotiveEntity. Thisclassgroups
s4auto:AutomotiveEntity, narrower featurekinds, and features of interest of thiskind.

6.3.2 Properties of Automotive Entities

6.3.2.0 Overview

The present clauses describes properties that apply to any automotive entity.
6.3.2.1 Position

6.3.2.1.0 Overview

Figure 16 illustrates the different ways the position of an automotive entity can be described.
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saref:FeatureKind

: >
sdauto:AutomotiveEntity —saref:hasProperty—» sdauto:Position le P .
| | A - SHAUIOLIN0 it ,)f
skos:broader i
——  sdauto:Address
[ |
———— sdauto:DeltaReferencePosition I M:T"Wr
I sdauto:is(‘:umposcd()f T -
|—>. (M ositio '0sitio]
auto:Cartesi iti ]
sdauto:isComposedOf | 7 i .
| sdauto:CartesianPosition_xCoordinate
[
i C ianPositi oo
| 3 o "
—>| sdauto:CartesianPosition zCoordinate
sdauto;PolarPositionWithZ, |

ﬂauto:isd:mposedﬂf [
>

——>»  sdauto:PolarPositionWithZ positionDirection

—)i sdauto:PolarPositionWithZ zCoordinate

Figure 16: Position

6.3.2.1.1 Property s4auto:Address
Broader property: s4auto:Position

A position defined in terms of an address. It is out of scope of SAREF4AUTO to define the details of such an address. It
isinstead recommended to reuse existing ontologies that specify how to model an address in terms of Street, Postal
Code, City, Region, Country, etc.

Figure 17 provides a practical example, using the vcard ontology.

<entity> : sdauto: AutomotiveEntity

I—sarr:f:llasPropenyOHntcmst—> <entitvAddress> - qg[g[':EIQMy()ﬂulﬂg‘;[

——saref:hasPropertyKind-J» sdauto:Address

——saref:hasProperty Value—» : veard: Address

veard:street-address : "111 Lake Drive"
veard:locality : "WonderCity"
veard:postal-code "5555"
veard:country-name "Australia”

Figure 17: Example for Address
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6.3.2.1.2 Property s4auto:CartesianPosition

6.3.2.1.2.0 Definition
Broader property: s4auto:Position

This property represents the position of an automotive object, expressed as a position vector in a cartesian coordinate
system.

Figure 18 provides a practical example.

: sdanto: AutomotiveEntity ]—3.::\-!' hasProperty Valu

il
: saref:PropertvValue

sarelisValueOfPropernty ™ sdauto:CartesianPosition : saref:Property l

sdauto:isComposedOf

\nrcl':h\hlm-(_ll'.l‘mpcrl,\_)‘ sdaup:CartesianPosition xCoordinate ; saref:Propeny

i

‘ om:metre : saref:UnitOMeasure

aref-isheasuredin f

1
mrcl’::s\':uluc(!J‘}*mpc(r\—b{ sdauto:CartesianPosition_yCoordinate ; saref:Property

» saref:PropertyValue arefha =\|lm—>[ "0.0"**xsd:decimal | l on:metre ; saref:UnitOfMeasure

I—k. aref:isMeasuredln ‘r

nrc:':-.s\'ﬂllr‘)t‘}‘mpmg-—b{ sdauto:CartesianPosition_zCoordinate : saref:Propery

. | . - '
. saret;PropertyValue hﬂ”‘“ﬂ"n'ﬂ» "0.0"xsd:decimal ‘ onumetre : sareEUnitOfMeasure

I — ]

Figure 18: Example for Cartesian Position

. saref:PropertyValue saref: h:'-s\'-llue—){ "20.0"*xsd:decimal

arefzisheasur

6.3.2.1.2.1 Property s4auto:CartesianPosition_xCoordinate
Broader property: s4auto:Length

This property represents the x coordinate value.

6.3.2.1.2.2 Property s4auto:CartesianPosition_yCoordinate
Broader property: s4auto:Length

This property represents the y coordinate value.

6.3.2.1.2.3 Property s4auto:CartesianPosition_zCoordinate
Broader property: s4auto:Length

This property represents the z coordinate value.
6.3.2.1.3 Property s4auto:DeltaReferencePosition

6.3.2.1.3.0 Definition
Broader property: s4auto:Position
This property defines a geographical point position as a 3 dimensional offset position to a reference point.

Figure 19 provides a practical example.
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sadautoisComposedOf

aref: :is\'al'wﬂ’mpms-b‘ 3 | sdauto:GeoPosition

:‘:Ihu\'n]u—.{ "POINT(4.330057 52.082028)" " georwkiLiteral [

sarefiPropentyValue fiu‘“mfl‘wwr){ o:CantesianPosition ; sareCPropenty \

sdautonsComposedOf

sdauto:Car Position_xCoordi : saref:Property |

om:

e ohd,

Figure 19: Example for Delta Reference Position

6.3.2.1.3.1 Property s4auto:DeltaReferencePosition_ReferencePosition
Broader property: s4auto:Position

This property represents the reference position for a delta reference position.
6.3.2.1.4 Property s4auto:PolarPositionWithz

6.3.2.1.4.0 Definition
Broader property: s4auto:Position
This property represents the position of an automotive object, expressed in apolar or cylindrical coordinate system.

Figure 20 provides a practical example.

s iveEntity |—4-WI"IL15Pmp¢n_\‘\-'.1 Eill:!' {PropertyValue r::s\wlmﬂﬂ’mm-)l A ssitionWith? : saref: \4

sdautocisComposedOr

Figure 20: Example for Polar Position With Z
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6.3.2.1.4.1 Property s4auto:PolarPositionWithZ_positionDirection
Broader property: s4auto:CartesianAngle

This property represents the polar angle of the position vector on the reference plane.

6.3.2.1.4.2 Property s4auto:PolarPositionWithZ_positionMagnitude
Broader property: s4auto:Length

This property represents the magnitude of the position vector on the reference plane. It should be a positive value.

6.3.2.1.4.3 Property s4auto:PolarPositionWithZ_zCoordinate
Broader property: s4auto:Length

This property represents the z coordinate value of the position vector along the reference axis of the cylindrical
coordinate system.

6.3.2.2 Road Topology Position

6.3.2.2.0 Overview

Figure 21 illustrates how the position can be described relative to the road topology.

saref:FeatureKind
sdauto: AutomotiveEntity —saref:hasProperty—» sdauto:Position
skos:broader
1

sdauto:RoadTopologyPosition

skos:broader
sdauto:LanePosition

saref:isValueOfProperty

sdauto:LanePosition_innerHardShoulder

. (2 other)

sdauto:LongitudinalPosition ~—skos:broader» sdauto:Length

— sdauto:MapReferencePosition
Figure 21: Road Topology Position

Figure 22 provides a practical example.
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Lnrel"Ims[‘roperryt‘)ﬂmcrcsr—) : sdauto:PropertyOflnterest ——saref:hasPropertyKind—» sdauto:LanePosition : saref:Property

|—1:m-f:hasi’mpcn)'\'alut—) : saref:PropertyValue ——saref:hasValue—»  "2"*"xsd:integer

‘ : sdauto: AutomotiveEntity

wa;h;.;,pmpﬂmimmeresr—b : sdauto:PropertyOflnterest ——saref:hasPropertyKind—» sdauto:LanePosition : saref:Property

I—&.‘IIl!l-f]I;!SPIUI)Cﬂ_\'\'ulIJL‘)[

opertyValue

‘ : sdauto: AutomotiveEntity

|-.\arcr:Imd’mpm,\'()ﬁntcmst—b : sdauto:PropertyOfinterest ——saref:hasPropertyKind—3 sdauto:LongitudinalL anePosition : saref:Property
I—snret’:hasP:'opcm'\'aluc—)- : saref:PropertyValue ——saref:hasValue—3» "150"~xsd:integer
saref:isMeasuredlnm om:metre : saref:UnitOfMeasure

Figure 22: Example for Road Topology Position

6.3.2.2.1 Property s4auto:RoadTopologyPosition
Broader property: s4auto:Position

Position with respect to road topology (e.g. road, segment or lane) and lane characteristics (highway lane, road lane,
bicycle lane, pavement, off-road).

6.3.2.2.2 Property s4auto:LanePosition

6.3.2.2.2.0 Definition
Broader property: s4auto:Position, s4auto:RoadTopologyPosition

This property indicates atransversal position on the carriageway at a specific longitudinal position, in resolution of
lanes of the carriageway.

For right-hand traffic roads, the value shall be set to:
- -1 if the position is off, i.e. besides the road;
- o if the position is on the inner hard shoulder, i.e. the hard should adjacent to the leftmost lane;

- n(n > @andn < 14), if the position is on the n-th driving lane counted from the leftmost lane to the
rightmost lane of a specific traffic direction;

- 14 if the position is on the outer hard shoulder, i.e. the hard should adjacent to rightmost lane (if present).
For left-hand traffic roads, the value shall be set to:

- -1 if the position is off, i.e. besides the road;

- e if the position is on the inner hard shoulder, i.e. the hard should adjacent to the rightmost lane;

- n(n > eandn < 14),if the position is on the n-th driving lane counted from the rightmost lane to the
leftmost lane of a specific traffic direction;
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- 14 if the position is on the outer hard shoulder, i.e. the hard should adjacent to leftmost lane (if present).
The following property values are defined:

- s4auto:LanePosition_offTheRoad;

- sdauto:LanePosition_innerHardShoulder;

- sdauto:LanePosition_outerHardShoulder.

6.3.2.2.2.1 Property value s4auto:LanePosition_offTheRoad
Isvalue of property: s4auto:LanePosition
Value: -1

-1 the position is off, i.e. besides the road.

6.3.2.2.2.2 Property value s4auto:LanePosition_innerHardShoulder
Isvalue of property: s4auto:LanePosition
Value: 0

o if the position is on the inner hard shoulder, i.e. the hard should adjacent to the leftmost lane.

6.3.2.2.2.3 Property value s4auto:LanePosition_outerHardShoulder
Isvalue of property: s4auto:LanePosition
Value: 14

14 if the position is on the outer hard shoulder, i.e. the hard should adjacent to leftmost lane (if present).

6.3.2.2.3 Property s4auto:LongitudinallLanePosition
Broader property: s4auto:Length, s4auto:RoadTopologyPosition

This property represents the estimated position along the longitudinal length of a particular lane.

6.3.2.2.4 Property s4auto:MapReferencePosition
Broader property: s4auto:RoadTopologyPosition

This property represents the estimated position as a reference to some road, road segment, lane, or intersection.
6.3.2.3 Shapes

6.3.2.3.0 Overview

Figure 28 describes how shapes of automotive entities can be described.
6.3.2.3.1 Property s4auto:CircularShape

6.3.2.3.1.0 Definition
Broader property: s4auto:Shape
Definition of acircular area or aright cylinder that is centred on the shape's reference point.

Figure 23 describes the definition of circular shapes. Figure 24 provides a practical example.
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saref:FeatureKind
sdauto:AutomotiveEntity —saref- hasProperty—- sdauto;Shape

skos:broader

;.-lnusu-.;s(':ampemlof 5 . . | 1t
—  stauto:CircularShape_shapeReferencePoint  —skosibroader®  sdauto:Position
> sdauto:CircularShape_radius —skos:broader®  sdauto:Length
L » sauro:CircularShape_height —skos:broaderd  sdauto:Length

Figure 23: Circular Shapes

LsdawocAutomotiveEntity ref-hasProperyVatue— | surefiProperiyValug —sarcfisValucOfPrope f‘.‘"{ sdauo;CircularShape © sareEProperty

s omposedOf

r . 3
—ﬁ' csurelPropenyVillug —sarefsValueOfProperty saute:CircularShape_shapeReerencePoin s GeoPosilion

Jrr::l‘.\-'\'.‘l|'.l€4>{ "POINT(4.330057 52.082028)" " geo:wkiLiteral ‘

[ .
—b]' : saref:PropertyValue aref:isValueOfProperty sdautocCircularShape_radius ; sarefProperty.
sarefl n.n\'..lur—){ "15.0" " xsd:decimal

areliish

om:metre ; saref:UnitOfMeasure

‘)

Figure 24: Example for Circular Shapes

6.3.2.3.1.1 Property s4auto:CircularShape_height
Broader property: s4auto:Length

Represents the height of aright cylinder extending in the positive z-axis.

6.3.2.3.1.2 Property s4auto:CircularShape_radius
Broader property: s4auto:Length

Represents the radius of the circular area.

6.3.2.3.1.3 Property s4auto:CircularShape_shapeReferencePoint
Broader property: s4auto:Position

Represents the centre of the base circle.
6.3.2.3.2 Property s4auto:EllipticalShape

6.3.2.3.2.0 Definition
Broader property: s4auto:Shape
Definition of an elliptical areaor right elliptical cylinder that is centred on the shape's reference point.

Figure 25 describes the definition of circular shapes.
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saref:FeatureKind

stauto:AutomotiveEnlity —saref:hasProperty—» sdauto: Shape

skos:broader
sdautocEllipticalShape
sdautosisComposedOf S = ; e
—>  sdauto:EllipticalShape shapeReferencePoint  ——skos:broader—>  sdauto:Position

—» sdauto:EllipticalShape_semiMajorAxisLenoth —skos:bronder—>  sdauto:Length

———» sdauto:EllipticalShape_semiMinorAxisLength skos:broader—>  sdauto:Leneth

—> sdauto:EllipticalShape_orientatio ——skos:broader—* sdauto:Onentation
— sdauto:EllipticalShape_height ——skos:broader—  sdauto:Lengih

Figure 25: Elliptical Shapes

6.3.2.3.2.1 Property s4auto:EllipticalShape_height
Broader property: s4auto:Length

Represents the height of aright elliptical cylinder extending in the positive z-axis.

6.3.2.3.2.2 Property s4auto:EllipticalShape_orientation
Broader property: s4auto:Orientation

Represents the orientation of the major axis of the base ellipse.

6.3.2.3.2.3 Property s4auto:EllipticalShape_semiMajorAxisLength
In category: s4auto:IndexedProperty
Broader property: s4auto:Length

Represents half length of the major axis of the base ellipse.

6.3.2.3.24 Property s4auto:EllipticalShape_semiMinorAxislLength
In category: s4auto:IndexedProperty
Broader property: s4auto:Length

Represents half length of the minor axis of the base ellipse.

6.3.2.3.25 Property s4auto:EllipticalShape_shapeReferencePoint
Broader property: s4auto:Position

Represents the centre of the base ellipse.
6.3.2.3.3 Property s4auto:PolygonalShape

6.3.2.3.3.0 Definition
Broader property: s4auto:Shape
Definition of apolygonal areaor of aright prism.

Figure 26 describes the definition of circular shapes. Figure 27 provides a practical example.
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saref:FeatureKind

sdauto:AutomotiveEntity, —sarefhasProperty—» stauto:Shape

skos:broader '! JndexedP |
L—  siwopolveonsiShupe ’ 4 '

sdnutozisComposedOf 3] sdauto:PolygonalShape_vertice —skos:broader® m
l -PolygonalShape _height :—skus:brondﬂ'y.. sdawto:Lenoth

Figure 26: Polygonal Shapes

saref:PropentyValue

+ sdawto: AntomotiveEntity, l—mlrf-hasf’lt'mt.\\'dlu rf:ls\'-ﬂut'-"ll‘lvpm_%)ll sdauto;PolygonalShape : saref:Property. |
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Figure 27: Example for Polygonal Shapes

6.3.2.3.3.1 Property s4auto:PolygonalShape_height
Broader property: s4auto:Length

Represents the height of aright prism extending in the positive z-axis.

6.3.2.3.3.2 Property s4auto:PolygonalShape_vertice
In category: s4auto:IndexedProperty
Broader property: s4auto:Position

Represents a vertice of the polygonal area or of the right prism base.
6.3.2.3.4 Property s4auto:RectangularShape

6.3.2.3.4.0 Definition
Broader property: s4auto:Shape

Definition of arectangular area or aright rectangular prism (with arectangular base) also called a cuboid, or informally
arectangular box.

Figure 28 describes the definition of circular shapes. Figure 29 provides a practical example.
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saref:FeatureKind
sdauto:AutomotiveEntity —saref:hasProperty—» sdauto:Shape
skos:broader
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Figure 28: Rectangular Shapes
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Figure 29: Example for Rectangular Shapes

6.3.2.34.1 Property s4auto:RectangularShape_centerPoint
Broader property: s4auto:Position

The centre point of arectangular shape, expressed as a position.

6.3.2.34.2 Property s4auto:RectangularShape_height
Broader property: s4auto:Length

Represents the height of aright rectangular prism extending in the positive z-axis.

6.3.2.3.4.3 Property s4auto:RectangularShape_orientation
Broader property: s4auto:Orientation

Represents the orientation of the lenght of the base rectangle.

6.3.2.34.4 Property s4auto:RectangularShape_semiBreadth
Broader property: s4auto:Length

Represents half the breadth of the base rectangle.
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6.3.2.3.4.5 Property s4auto:RectangularShape_semilLength
Broader property: s4auto:Length

Represents half the length of the base rectangle.
6.3.2.4 Velocity3d

6.3.2.4.0 Overview

Figure 30 illustrates how avelocity can be described.

saref:FeareKind

sdauto:AutomotiveEntily —saref-hasPropeny sdautozAngularVelocity —skos:broader— sdauto:CantesianAngularVelocity
—E sdauto:Velociivid €—sarcfisValueOfPropemy——  sdauto:Velociivid standstll
A
skos:broader
l——  s4auo:VelocityCartesian
s-l.'lmo:i\(";mpmcdﬂf 5 = 5 .
— sdauo: VelocityCanesian_xVelociry —skos:broader»  sdauto:Velocity
> sdauto:VelociryCartesian_yVelociry —koscbroader®  sdauto:Velocity
— sdautocVelocinCantesian 7Velogity —skotbroader®  sdauto:Velocity
- NelocityPolarWithy
smuto: n(';un[ﬂm\lﬂf
sdguto VelociryPolarWith?_velocityMagniude —skos:broader?  sdauto:Velocity
»  sdauto:VelocityPolarWith? velocityDirection — —skos:broader > sdauto:CartesianAngle
— sdauto:VelocityPolarWithZ_zVelocity —skos:broader®  sdauto:Velocity
Figure 30: Velocity3d
6.3.2.4.1 Property s4auto:Velocity3d

6.3.2.4.1.0 Definition
Isproperty of: s4auto:AutomotiveEntity

This property represents the velocity of an automotive object.

6.3.24.1.1 Property value s4auto:Velocity3d standstill
Isvalue of property: s4auto:Velocity3d
Value: 0

Named property value for velocity, when an object isin a standstill situation.
6.3.2.4.2 Property s4auto:VelocityCartesian

6.3.2.4.2.0 Definition
Broader property: s4auto:Velocity3d

This property represents the velocity of an automotive object, expressed as a velocity vector in a cartesian coordinate
system.
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e B e T n—

shautocisComposedOf

lcf-h\'-\’ilf-‘m'!ﬂ"!—‘){ sdauto; VelocityCantesian_xVelociny : sarefPropery ‘
1

'el:M\iH 300" xsd:decimal | | ‘
sarel:isMs dl

tu\m,qum—b{ sauto; VelocilyCanesian_ yVelociny : sarefPropeny ‘

el has\'.nl:e—)-ll 0.0 xsddecimal | l

Figure 31: Example for Velocity Cartesian

6.3.24.2.1 Property s4auto:VelocityCartesian_xVelocity
Broader property: s4auto:Velocity

This property represents the x component of the velocity vector.

6.3.2.4.2.2 Property s4auto:VelocityCartesian_yVelocity
Broader property: s4auto:Velocity

This property represents the y component of the velocity vector.

6.3.2.4.2.3 Property s4auto:VelocityCartesian_zVelocity
Broader property: s4auto:Velocity

This property represents the z component of the velocity vector.
6.3.2.4.3 Property s4auto:VelocityPolarWithz

6.3.2.4.3.0 Definition
Broader property: s4auto:Velocity3d

This property represents the velocity of an automotive object, expressed in apolar or cylindrical coordinate system.

roperty ‘a:u‘-)‘  sarcf: PropertyValug )‘n’cl.u\'ﬂlnﬂlhowﬂ)‘){ sdnuto:VelocityPolarWithZ : sarel:Property |

sautocisCongosedOf

u-l'i&\'akmq\ﬂ'!—’{ s4auto; VelocirvPolarWith? velocityMagnitude : saref:Property ‘

PerHour : sareCUnOMeasure ‘

r 1
et h.‘u\'nlm-—ﬁ =30,0° 'ml:dwimal‘

sarelisM,

sdauto; VelocirvPolarWith?_velociryDirection : sarefiPropeny. ‘

|
cl‘t‘.\)\'al?!“)li "45.0" " xsd:decimal | omdegree

§

e e |

| om:kilometrePerHour ; sarel:UnitOfMeasure ‘

)

: saref:PropertyValue F——saref. h.n\'al:n—b{ "0.0"xsd:decimal

Figure 32: Example for Velocity Polar With Z
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6.3.2.4.3.1 Property s4auto:VelocityPolarWithZ_velocityDirection
Broader property: s4auto:CartesianAngle

This property represents the polar angle of the velocity vector on the reference plane.

6.3.2.4.3.2 Property s4auto:VelocityPolarWithZ_velocityMagnitude
Broader property: s4auto:Velocity

This property represents the magnitude of the velocity vector on the reference plane. It should be a positive value.

6.3.2.4.3.3 Property s4auto:VelocityPolarWithZ_zVelocity
Broader property: s4auto:Velocity

This property represents the z component of the velocity vector along the reference axis of the cylindrical coordinate
system.

6.3.2.4.4 Property s4auto:zAngularVelocity
Broader property: s4auto:CartesianAngularVelocity
Isproperty of: s4auto:AutomotiveEntity

This property represents the angular velocity of the object around the z-axis.
The angular velocity is measured with positive values considering the object orientation turning around the z-axis using
the right-hand rule.

— :
: sdanto: AutomotiveEntity, —sarefhasPropertyValue— : saref:PropertyValue —M'H'T‘h\'-'ll“""!l‘rl‘ik'll_\“){ sdauto:zAngularVelocity : saref:Property,
saref-hasValue— "30,0" " xsd:decimal <degreePerSecond> : saref:UnitOfMeasure
arel:isMeasuredin +

Figure 33: Example for z Angular Velocity

6.3.2.5 Heading

6.3.2.5.0 Overview
Figure 34 illustrates how heading can be described in SAREF4AUTO. Figure 35 provides practical examples.

saref:FeatureKind
sdauto: AutomotiveEntity —saref:hasProperty—>» sdauto:Heading

skos:broader

— sdauto:Heading_CartesianAngle ——skos:broader> sdauto:Length

Figure 34: Heading
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rwet'-w\'niuetlﬂ’mr‘?ﬁ_\‘—b sdauto:Heading_CartesianAngle : saref:Property

: sdauto: AutomotiveEntity }—s:ueI"Im.\'Pmpeny\‘nlue—) : saref:PropertyValue saref:hasValue=3 "15.0""xsd:decimal

|—.':|rel':|.&.\1ea suredIn—>»

om:degree : sarel;UnitOfMeasure

r.a-.nc:‘.is\‘.:hmt MProperty—  sdauto:Heading Wes84Angle : saref:Property,

-
: sdauto: AutomotiveEntity }_ﬁm.1-:lm"il"“E“m."\‘i”“&_) » saref:PropertyValue }—'arc!':lmr-\‘aluc—) "45.0"xsd:decimal

lﬁ;m- f:isMeasuredin—

Figure 35: Example for Heading

om:degree : saref:U

6.3.2.5.1 Property s4auto:Heading
Isproperty of: s4auto:AutomotiveEntity

This property represents the orientation of the horizontal velocity vector of an automotive object.

6.3.2.5.2 Property s4auto:Heading CartesianAngle
Broader property: s4auto:CartesianAngle, s4auto:Heading
This property represents the orientation of the horizontal velocity vector of an automotive object, expressed as an angle

value described in alocal Cartesian coordinate system, per default counted positive in aright-hand local coordinate
system from the abscissa.

6.3.2.5.3 Property s4auto:Heading Wgs84Angle
Broader property: s4auto:Heading, s4auto:Wgs84Angle

This property represents the orientation of the horizontal velocity vector of an automotive object, expressed as an angle
value with regards to the WGS84 north.

6.3.2.6 Stationary Since

6.3.2.6.0 Overview

Figure 36 illustrates how heading can be described in SAREF4AUTO. Figure 37 provides practical examples.

saref:FeatureKind

i . . X [ . .
|sdauto: AutomotiveEntity :—saret:hasPropeﬂy—)i sdauto:StationarySince

saref:isValueOfProperty
' s4auto:StationarySince_equalOrGreater] SMinutes

... (3 other)

Figure 36: Stationary Since
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: sdauto: AutomotiveEntitv

[—ﬁnle f:hasProperty Value—————

sdauto:StationarySince equalOrGreate

: sdauto: AutomotiveEntity.

I_g,,;m;‘;1:,1s.hupcny\‘.1l1:e—b : saref:PropertvValue }—s.\rer.:s\'alueﬂl}'ro;wn}“-)-! sdauto:StatioparvSince ‘
‘—anc;' hasValue————3 "2.0"""xsd:decimal ‘ om:day : saref:UnitOfMeasure
saref:isMeasuredin +

Figure 37: Example for Stationary Since

6.3.2.6.1 Property s4auto:StationarySince

6.3.2.6.1.0 Definition
Isproperty of: s4auto:AutomotiveEntity
This property indicates the duration since which an automotive object is stationary.
The following property values are defined:
- sdauto:StationarySince_lessThanlMinute - for being stationary since lessthan 1 minute;

- s4auto:StationarySince_lessThan2Minutes - for being stationary since less than 2 minute and for equal to
or more than 1 minute;

- s4auto:StationarySince_lessThanl5Minutes - for being stationary since lessthan 15 minutes and for
equal to or more than 1 minute;

- sdauto:StationarySince_equalOrGreaterl5Minutes - for being stationary since equal to or more than 15
minutes.

6.3.2.6.1.1 Property value s4auto:StationarySince lessThanlMinute
Isvalue of property: s4auto:StationarySince
Value: 0

0 lessThaniMinute - for being stationary since less than 1 minute.

6.3.2.6.1.2 Property value s4auto:StationarySince_lessThan2Minutes
Isvalue of property: s4auto:StationarySince
Value 1

1 lessThan2Minutes - for being stationary since less than 2 minute and for equal to or more than 1 minute.

6.3.2.6.1.3 Property value s4auto:StationarySince_lessThanl5Minutes
Isvalue of property: s4auto:StationarySince
Value 2

2 lessThanl5Minutes - for being stationary since less than 15 minutes and for equal to or more than 1 minute.
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6.3.2.6.1.4 Property value s4auto:StationarySince _equalOrGreaterlSMinutes
Isvalue of property: s4auto:StationarySince
Value: 3

3 equalOrGreateriSMinutes - for being stationary since equal to or more than 15 minutes.
6.3.2.7 Acceleration

6.3.2.7.0 Overview

Figure 38 illustrates how acceleration can be described in SAREF4AUTO. Figure 39 provides practical examples.

saref:FeatureKind
sdauto: AutomotiveEntity —arelhasProperty—  sdauto: Acceleration3d

=
skos:broader

v
sdautocisComposedOf [
"

sdauto: AccelerationCartesian_xAccelertion -—xkusbmdcr*sﬂnlmmmum
—>  sluoAccemionCanesian vAccelerition  [—skosibrosder>| sdautiAcceleration

>  shwoAcclentionCartesian zAcceleration  —skosébvoader® sdautosAcceleration

L sdautoAc i Wi

s-taum:ns(“umpesedﬂl'

> stauto:AccelerstionPolarWithZ_AccclerationDirection —skos eosder Psdauto:CartesianAvels

>  stnuto:AccelerationPolarWilhZ zAcceleration  —skos:broader®| sdauto: Acceleration

Figure 38: Acceleration
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’
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sdautocisComposedOf
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Figure 39: Example for Acceleration

6.3.2.7.1 Property s4auto:Acceleration3d
Isproperty of: s4auto:AutomotiveEntity

This property represents the acceleration of an automotive object.
6.3.2.7.2 Property s4auto:AccelerationCartesian

6.3.2.7.2.0 Definition
Broader property: s4auto:Acceleration3d

This property represents the acceleration of an automotive object, expressed as an acceleration vector in a cartesian
coordinate system.

6.3.2.7.2.1 Property s4auto:AccelerationCartesian_xAcceleration
Broader property: s4auto:Acceleration

This property represents the x component of the acceleration vector.
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6.3.2.7.2.2 Property s4auto:AccelerationCartesian_yAcceleration
Broader property: s4auto:Acceleration

This property represents the y component of the accel eration vector.

6.3.2.7.2.3 Property s4auto:AccelerationCartesian_zAcceleration
Broader property: s4auto:Acceleration

This property represents the z component of the accel eration vector.
6.3.2.7.3 Property s4auto:AccelerationPolariWithz

6.3.2.7.3.0 Definition
Broader property: s4auto:Acceleration3d

This property represents the acceleration of an automotive object, expressed in a polar or cylindrical coordinate system.

6.3.2.7.3.1 Property s4auto:AccelerationPolariWithZ_accelerationDirection
Broader property: s4auto:CartesianAngle

This property represents the polar angle of the acceleration vector on the reference plane.

6.3.2.7.3.2 Property s4auto:AccelerationPolariWithZ_accelerationMagnitude
Broader property: s4auto:Acceleration

This property represents the magnitude of the acceleration vector on the reference plane. 1t should be a positive value.

6.3.2.7.3.3 Property s4auto:AccelerationPolarWithZ_zAcceleration
Broader property: s4auto:Acceleration

This property represents the z component of the accel eration vector along the reference axis of the cylindrical
coordinate system.

6.3.3  AutomotiveObject

6.3.3.0 Overview
The present clause describes automotive objects, as narrower kinds of s4auto: AutomotiveEntity.
Figure 40 illustrates this relationship. Figure 41 provides a practical example.

saref:FeatureKind

sdauto: AutomotiveEntity

)

skos:broader
sdauto: AutomotiveObject_singleObject

... (2other)

Figure 40: Automotive Object
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saref:FeatureKind s4auto: AutomotiveEntity saref:FeatureOfInterest | sdauto:AutomotiveEntity
sdauto:AutomotiveObject_singleObject €—saref-hasFeatureKind— =object>

Figure 41: Example for Automotive Object

6.3.3.1 Feature kind s4auto:AutomotiveObject bulkMaterial
Broader featurekind: s4auto:AutomotiveEntity

The object isabulk material.

6.3.3.2 Feature kind s4auto:AutomotiveObject multipleObjects
Broader featurekind: s4auto:AutomotiveEntity

The object is a group of multiple objects.

6.3.3.3 Feature kind s4auto:AutomotiveObject_singleObject
Broader featurekind: s4auto:AutomotiveEntity

The object isasingle object.
6.3.4 Traffic Participant

6.3.4.0 Overview

Traffic participants include vehicles of different kinds, vulnerable road users such as pedestrians and cyclists, roadside
units. Asillustrated in Figure 42, different narrower kinds are defined. Figure 43 provides a practical example.

saref:FeatureKind

[sdauto:AutomotiveEntity - -----==--=-====--==--cccc--o-- » sdauto: AutomotiveEntity

skos:broader— s4auto:TrafficParticipant L sdauto: TrafficParticipant

L L J

skos:broader

sdauto: TrafficParticipant agricultural

— ... (14 other)

Figure 42: Traffic Participants

sdauto: TrafficParticipant_bus [€—saref:hasFeatureKind—— : s4auto: TrafficParticipant

Figure 43: Example for Traffic Participant
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6.3.4.1 Feature kind s4auto:TrafficParticipant

6.3.4.1.0 Definition
Broader featurekind: s4auto:AutomotiveEntity

Traffic participants include vehicles of different kinds, vulnerable road users such as pedestrians and cyclists, roadside
units.

s4auto:TrafficParticipant belongsto the eponym class s4auto:TrafficParticipant. Thisclassgroups
sdauto:TrafficParticipant, narrower featurekinds, and featuresof interest of thiskind.

6.3.4.1.1 Feature kind s4auto:TrafficParticipant_agricultural
Broader featurekind: s4auto:TrafficParticipant

Agricultural and forestry vehicles as defined in UNECE/TRANS/WP.29/78/Rev.4 [i.17], class T.

6.3.4.1.2 Feature kind s4auto:TrafficParticipant_animal
Broader featurekind: s4auto:TrafficParticipant

Animal presenting a safety risk to other road users e.g. domesticated dog in acity or horse (VRU Profile 4).

6.3.4.1.3 Feature kind s4auto:TrafficParticipant_bus
Broader featurekind: s4auto:TrafficParticipant

Large passenger vehicles as defined in UNECE/TRANS/WP.29/78/Rev.4 [i.17], classM2, M3.

6.3.4.1.4 Feature kind s4auto:TrafficParticipant cyclist
Broader featurekind: s4auto:TrafficParticipant

Non-motorized unicycles, bicycles, tricycles, quadracycles (VRU profile 2).

6.3.4.1.5 Feature kind s4auto:TrafficParticipant_heavyTruck
Broader featurekind: s4auto:TrafficParticipant

Heavy Goods Vehicles as defined in UNECE/TRANS/WP.29/78/Rev.4 [i.17], class N2 and N3.

6.3.4.1.6 Feature kind s4auto:TrafficParticipant lightTruck
Broader featurekind: s4auto:TrafficParticipant

Light Goods Vehicles as defined in UNECE/TRANS/WP.29/78/Rev.4 [i.17], class N1.

6.3.4.1.7 Feature kind s4auto:TrafficParticipant_lightVruvehicle
Broader featurekind: s4auto:TrafficParticipant

Human being traveling on light vehicle, incl. possible use of roller skates or skateboards (VRU profile 2).

6.3.4.1.8 Feature kind s4auto:TrafficParticipant_moped
Broader featurekind: s4auto:TrafficParticipant

Light motor vehicles with less than four wheels as defined in UNECE/TRANS/WP.29/78/Rev.4 [i.17], class L1, L2
(VRU Profile 3).
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6.3.4.1.9 Feature kind s4auto:TrafficParticipant_motorcycle
Broader featurekind: s4auto:TrafficParticipant

Motor vehicles with less than four wheels as defined in UNECE/TRANS/WP.29/78/Rev.4 [i.17], class L3, L4, L5, L6,
L7 (VRU Profile 3).

6.3.4.1.10 Feature kind s4auto:TrafficParticipant _passengerCar
Broader featurekind: s4auto:TrafficParticipant

Small passenger vehicles as defined in UNECE/TRANS/WP.29/78/Rev.4 [i.17], classM 1.

6.3.4.1.11 Feature kind s4auto:TrafficParticipant pedestrian
Broader featurekind: s4auto:TrafficParticipant

Human being not using a mechanical device for their trip (VRU profile 1).

6.3.4.1.12 Feature kind s4auto:TrafficParticipant _roadSideUnit
Broader featurekind: s4auto:TrafficParticipant

Infrastructure typically positioned outside of the drivable roadway (e.g. on agantry, on apole, on a stationary road
workstrailer); the infrastructure is static during the entire operation period of the ITS-S (e.g. no stop and go activity).

6.3.4.1.13 Feature kind s4auto:TrafficParticipant_specialVehicle
Broader featurekind: s4auto:TrafficParticipant

Vehicles which have special purposes other than the above (e.g. moving road works vehicle).

6.3.4.1.14 Feature kind s4auto:TrafficParticipant_trailer
Broader featurekind: s4auto:TrafficParticipant

Unpowered vehicle that is intended to be towed by a powered vehicle as defined in
UNECE/TRANS/WP.29/78/Rev .4 [i.17], class O.

6.3.4.1.15 Feature kind s4auto:TrafficParticipant_tram
Broader featurekind: s4auto:TrafficParticipant

V ehicle which runs on tracks along public streets.
6.3.4.2 Safe Distances and Collisions

6.3.4.2.0 Overview

Asillustrated on Figure 44, safe distances and collisions are Boolean properties. Trajectory interception probability isa
decimal property.
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saref:FeatureKind
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ETSI TS 103 410-7 V2.1.1 (2024-08)

s4auto:BooleanProperty

>

s4auto:SafeDistance

s4auto:BooleanProperty

s4auto:Collision

—saref:hasProperty >

sd4auto: TrajectoryInterceptionProbability

Figure 44: Safe Distances and Collisions

6.3.4.2.1 Property s4auto:Collision

In category: s4auto:BooleanProperty

Isproperty of: sd4auto:TrafficParticipant

This property indicates if collision holds between an observer traffic participant and the traffic participant holding this

property.

The value for this property is* TRUE* if the collision is expected to occur, or has occurred. The phenomenonTime

indicates the time of the collision

: saref:Observation

———saref:made By———>

——saref:observes——»

saref:hasTimestamp——»

—————saref:observes———

———saref:hasResult—»

<carl>

<car2>

"2024-07-12T14:42:00.000Z" " xsd:dateTime

s4auto:Collision

I

saref:isValueOfProperty

: saref:PropertyValue ——saref:hasValue— "true"”"xsd:boolean

Figure 45: Example for Collision

6.3.4.2.2 Property s4auto:SafeDistance

In category: s4auto:BooleanProperty

Isproperty of: s4auto:TrafficParticipant
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This property indicates if a distance from an observer traffic participant to the traffic participant holding this property is
safe.

The valuefor this property is*FALSE* if thetriple{LaD, LoD, VD} <{MSLaD, MSLoD, MSVD} is simultaneously
satisfied with confidence level of 90 % or more.

The abbreviations used are Lateral Distance (LaD), Longitudinal Distance (LoD) and Vertical Distance (VD) and their
respective thresholds, Minimum Safe Lateral Distance (MSLaD), Minimum Safe Longitudinal Distance (MSLoD), and
Minimum Safe Vertical Distance (MSVD).

: saref:Observation

saref:madeBy—p» <carl>
saref:observes——» <car2>
saref:observes——>» sdauto:SafeDistance : saref:Property

sarefiisValueOfProperty

saref:hasResult———» : saref:PropertyValue ——saref:hasValue—{ "true"”""xsd:boolean

Figure 46: Example for Safe Distance

6.3.4.2.3 Property s4auto:TrajectoryInterceptionProbability
I'sproperty of: s4auto:VulnerableRoadUser

This property indicates the probability that the observer's trajectory intercepts with the trajectory of the VRU holding
this property.

ETSI



ETSI TS 103 410-7 V2.1.1 (2024-08)

"2024-07-12T14:42:00.000Z"""xsd:dateTime

sdauto: TrajectorylInterceptionProbability

55
: saref:Observation
——saref:madeBy———>» <carl>
———saref>observes———> <vru>
——saref:hasTimestamp——»
———————saref:observes————>
saref:isValueOfProperty

|

- saref:hasResult——»

: saref:PropertyValue —saref:hasValue—»f "0.3"""xsd:decimal

Figure 47: Example for Trajectory Interception Probability

6.3.5 Vehicle

6.3.5.0 Overview

SAREF4AUTO defines different narrower kinds of Vehicle, asillustrated on Figure 48.

saref:FeatureKind
s4auto:AutomgtiveEng'ty;‘- ----------------------------- » sdauto: AutomotiveEntity
skos:broader— sdauto: Vehicle L sdauto: Vehicle
skos:broader

sdauto:ArticulatedBusVehicle
... (40 other)

Figure 48: Vehicle

saref:FeatureKind saref:FeatureOflInterest | s4auto:Vehicle

sdauto:BusVehicle €—saref:hasFeatureKind—

<vehicle>

Figure 49: Example for Vehicle
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6.35.1 Feature kind s4auto:Vehicle

6.3.5.1.0 Definition
Broader featurekind: s4auto:TrafficParticipant

Self-propelled transport device, along with any attachments, e.g. trailers, that isalegal user of the transportation
network (source: term No 3.50 in ISO/TS 19091:2019 [i.21]).

s4auto:Vehicle belongsto the egponym class s4auto:Vehicle. This class groups s4auto:Vehicle, narrower
featurekinds, and features of interest of thiskind.

6.3.5.1.1 Feature kind s4auto:ArticulatedBusVehicle
Broader feature kind: s4auto:Vehicle

ArticulatedBus vehicle kind, as defined by term No 3.1.2.5in 1SO 3833 [i.20].

6.3.5.1.2 Feature kind s4auto:ArticulatedRoadTrainVehicle
Broader featurekind: s4auto:Vehicle

ArticulatedRoadTrain vehicle kind, as defined by term No 3.3.3in SO 3833 [i.20].

6.3.5.1.3 Feature kind s4auto:BusSemiTrailerVehicle
Broader featurekind: s4auto:Vehicle

BusSemiTrailer vehicle kind, as defined by term No 3.2.2.1 in SO 3833 [i.20].

6.3.5.1.4 Feature kind s4auto:BusTrailerVehicle
Broader feature kind: s4auto:Vehicle

BusTrailer vehicle kind, as defined by term No 3.2.1.1in 1SO 3833[i.20].

6.3.5.1.5 Feature kind s4auto:BusVehicle
Broader feature kind: s4auto:Vehicle

Bus vehicle kind, as defined by term No 3.1.2 in SO 3833 [i.20].

6.3.5.1.6 Feature kind s4auto:CaravanVehicle
Broader featurekind: s4auto:Vehicle

Caravan vehicle kind, as defined by term No 3.2.1.3 in 1SO 3833 [i.20].

6.3.5.1.7 Feature kind s4auto:CommercialVehicleVehicle
Broader featurekind: s4auto:Vehicle

CommerciaVehicle vehicle kind, as defined by term No 3.1.3 in 1SO 3833 [i.20].

6.3.5.1.8 Feature kind s4auto:CompositeRoadTrainVehicle
Broader featurekind: s4auto:Vehicle

CompositeRoadTrain vehicle kind, as defined by term No 3.3.5 in 1SO 3833 [i.20].
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6.3.5.1.9 Feature kind s4auto:ConvertibleSaloonVehicle
Broader feature kind: s4auto:Vehicle

ConvertibleSaloon vehicle kind, as defined by term No 3.1.1.2 in SO 3833 [i.20].

6.3.5.1.10 Feature kind s4auto:ConvertibleVehicle
Broader featurekind: s4auto:Vehicle

Convertible vehicle kind, as defined by term No 3.1.1.6 (open tourer, roadster, spider) in 1SO 3833 [i.20].

6.3.5.1.11 Feature kind s4auto:CoupeVehicle
Broader featurekind: s4auto:Vehicle

Coupe vehicle kind, as defined by term No 3.1.1.5 (coupe) in 1SO 3833 [i.20].

6.3.5.1.12 Feature kind s4auto:DoubleRoadTrainVehicle
Broader feature kind: s4auto:Vehicle

DoubleRoadTrain vehicle kind, as defined by term No 3.3.4in 1SO 3833 [i.20].

6.3.5.1.13 Feature kind s4auto:ForwardControlPassengerCarVehicle
Broader featurekind: s4auto:Vehicle

ForwardControl PassengerCar vehicle kind, as defined by term No 3.1.1.8 in 1SO 3833[i.20].

6.3.5.1.14 Feature kind s4auto:GeneralPurposeSemiTrailerVehicle
Broader featurekind: s4auto:Vehicle

General PurposeSemiTrailer vehicle kind, as defined by term No 3.2.2.2in 1SO 3833 [i.20].

6.3.5.1.15 Feature kind s4auto:GeneralPurposeTrailerVehicle
Broader featurekind: s4auto:Vehicle

GeneralPurposeTrailer vehicle kind, as defined by term No 3.2.1.2 in 1SO 3833[i.20].

6.3.5.1.16 Feature kind s4auto:InterurbanCoachVehicle
Broader featurekind: s4auto:Vehicle

InterurbanCoach vehicle kind, as defined by term No 3.1.2.3 in 1SO 3833 [i.20].

6.3.5.1.17 Feature kind s4auto:LongDistanceCoachVehicle
Broader featurekind: s4auto:Vehicle

L ongDistanceCoach vehicle kind, as defined by term No 3.1.2.4 in 1SO 3833 [i.20].

6.3.5.1.18 Feature kind s4auto:MinibusVehicle
Broader feature kind: s4auto:Vehicle

Minibus vehicle kind, as defined by term No 3.1.2.1 in SO 3833 [i.20].

ETSI



58 ETSI TS 103 410-7 V2.1.1 (2024-08)

6.3.5.1.19 Feature kind s4auto:MopedVehicle
Broader featurekind: s4auto:Vehicle

Moped vehicle kind, as defined by term No 3.4 in 1SO 3833 [i.20].

6.3.5.1.20 Feature kind s4auto:MotorCycleVehicle
Broader featurekind: s4auto:Vehicle

MotorCycle vehicle kind, as defined by term No 3.5in 1SO 3833[i.20].

6.3.5.1.21 Feature kind s4auto:MultipurposePassengerCarVehicle
Broader featurekind: s4auto:Vehicle

MultipurposePassengerCar vehicle kind, as defined by term No 3.1.1.7 in | SO 3833 [i.20].

6.3.5.1.22 Feature kind s4auto:PassengerCarVehicle

Broader feature kind: s4auto:Vehicle

PassengerCar vehicle kind, as defined by term No 3.1.1 in SO 3833 [i.20].

6.3.5.1.23 Feature kind s4auto:PassengerRoadTrainVehicle

Broader feature kind: s4auto:Vehicle

PassengerRoadTrain vehicle kind, as defined by term No 3.3.2in 1SO 3833[i.20].

6.3.5.1.24 Feature kind s4auto:PullmanSaloonVehicle
Broader featurekind: s4auto:Vehicle

PullmanSaloon vehicle kind, as defined by term No 3.1.1.3 in 1SO 3833 [i.20].

6.3.5.1.25 Feature kind s4auto:RoadTrainVehicle
Broader featurekind: s4auto:Vehicle

RoadTrain vehicle kind, as defined by term No 3.3.1in 1SO 3833 [i.20].

6.3.5.1.26 Feature kind s4auto:SaloonVehicle
Broader featurekind: s4auto:Vehicle

Saloon vehicle kind, as defined by term No 3.1.1.1 (sedan) in SO 3833 [i.20].

6.3.5.1.27 Feature kind s4auto:SemiTrailerTowingVehicleVehicle

Broader feature kind: s4auto:Vehicle

SemiTrailerTowingVehicle vehicle kind, as defined by term No 3.1.6 (fifth wheel tractor) in 1SO 3833 [i.20]

6.3.5.1.28 Feature kind s4auto:SemiTrailerVehicle
Broader feature kind: s4auto:Vehicle

SemiTrailer vehicle kind, as defined by term No 3.2.2 in SO 3833 [i.20].
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6.3.5.1.29 Feature kind s4auto:SpecialBusVehicle
Broader featurekind: s4auto:Vehicle

SpecialBus vehicle kind, as defined by term No 3.1.2.7 in 1SO 3833 [i.20].

6.3.5.1.30 Feature kind s4auto:SpecialCommercialVehicleVehicle
Broader featurekind: s4auto:Vehicle

Special CommerciaVehicle vehicle kind, as defined by term No 3.1.3.1 in 1SO 3833 [i.20].

6.3.5.1.31 Feature kind s4auto:SpecialPassengerCarVehicle
Broader featurekind: s4auto:Vehicle

Specia PassengerCar vehicle kind, as defined by term No 3.1.1.9 in 1SO 3833 [i.20].

6.3.5.1.32 Feature kind s4auto:SpecialRoadTrainVehicle
Broader featurekind: s4auto:Vehicle

SpecialRoadTrain vehicle kind, as defined by term No 3.3.6 in 1SO 3833 [i.20].

6.3.5.1.33 Feature kind s4auto:SpecialSemiTrailerVehicle
Broader featurekind: s4auto:Vehicle

Specia SemiTrailer vehicle kind, as defined by term No 3.2.2.3in SO 3833 [i.20].

6.3.5.1.34 Feature kind s4auto:SpecialTrailerVehicle
Broader featurekind: s4auto:Vehicle

Special Trailer vehicle kind, as defined by term No 3.2.1.4 in SO 3833 [i.20].

6.3.5.1.35 Feature kind s4auto:SpecialVehicleVehicle
Broader featurekind: s4auto:Vehicle

SpeciaVehicle vehicle kind, as defined by term No 3.1.4 in SO 3833 [i.20].

6.3.5.1.36 Feature kind s4auto:StationWagonVehicle
Broader featurekind: s4auto:Vehicle

StationWagon vehicle kind, as defined by term No 3.1.1.4 in 1SO 3833 [i.20].

6.3.5.1.37 Feature kind s4auto:TrailerVehicle
Broader feature kind: s4auto:Vehicle

Trailer vehicle kind, as defined by term No 3.2.1 in 1SO 3833 [i.20].

6.3.5.1.38 Feature kind s4auto:TrailingTowingVehicleVehicle
Broader featurekind: s4auto:Vehicle

TrailingTowingV ehicle vehicle kind, as defined by term No 3.1.5 (draw-bar tractor) in 1SO 3833 [i.20].
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6.3.5.1.39 Feature kind s4auto:TrolleyBusVehicle
Broader featurekind: s4auto:Vehicle

TrolleyBus vehicle kind, as defined by term No 3.1.2.6 in SO 3833 [i.20].

6.3.5.1.40 Feature kind s4auto:TruckStationWagonvehicle
Broader featurekind: s4auto:Vehicle

TruckStationWagon vehicle kind, as defined by term No 3.1.1.4.1 in 1SO 3833 [i.20].

6.3.5.1.41 Feature kind s4auto:UrbanBusVehicle
Broader featurekind: s4auto:Vehicle

UrbanBus vehicle kind, as defined by term No 3.1.2.2 in 1SO 3833 [i.20].
6.3.5.2 Static Vehicle Properties

6.3.5.2.0 Overview

Figure 50 describes the different static properties of vehicles. Figure 51 provides practical examples.
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Figure 50: Static Vehicle Properties
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Figure 51: Example for Static Vehicle Properties

ETSI



62 ETSI TS 103 410-7 V2.1.1 (2024-08)

6.3.5.2.1 Property s4auto:HeightLonCarr
Isproperty of: s4auto:Vehicle

This property represents the height of the left or right longitude carrier of vehicle from base to top (left or right carrier
seen from vehicle rear to front).

6.3.5.2.2 Property s4auto:PosCentMass
Broader property: s4auto:Length
Isproperty of: s4auto:Vehicle

This property indicates the perpendicular distance from the centre of mass of an empty load vehicle to the front line of
the vehicle bounding box of the empty load vehicle.

6.3.5.2.3 Property s4auto:PosFrontAx
Broader property: s4auto:Length
Isproperty of: s4auto:Vehicle

This property indicates the perpendicular distance between the vehicle front line of the bounding box and the front
wheel axle.

6.3.5.2.4 Property s4auto:PosLonCarr
Isproperty of: s4auto:Vehicle

This property represents the distance from the centre of vehicle front bumper to the right or left longitudinal carrier of
vehicle.
The left/right carrier refersto the left/right as seen from a passenger sitting in the vehicle.

6.3.5.2.5 Property s4auto:PositionOfPillars

6.3.5.2.5.0 Definition
Isproperty of: s4auto:Vehicle

This property and values for this property are composed of (s4auto:isComposedOf) a sequence of distances
s4auto:PosPillar that refer to the perpendicular distance between centre of vehicle front bumper and vehicle pillar A,
between neighbour pillars until the last pillar of the vehicle.

Vehicle pillars refer to the vertical or near vertical support of vehicle, designated respectively asthe A, B, C or D and
other pillars moving inside profile view from the front to rear.

The first value of the property refers to the perpendicular distance from the centre of vehicle front bumper to vehicle A
pillar. The second value refers to the perpendicul ar distance from the centre position of A pillar to the B pillar of vehicle
and so on until the last pillar.

6.3.5.25.1 Property s4auto:PosPillar
In category: s4auto:IndexedProperty
Broader property: s4auto:Length

This property represents the perpendicular inter-distance of neighbouring pillar axis of vehicle starting from the middle
point of the front line of the vehicle bounding box.
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6.3.5.2.6 Property s4auto:TurningRadius

Broader property: s4auto:Length

Isproperty of: s4auto:Vehicle

This property represents the smallest circular turn (i.e. U-turn) that the vehicle is capable of making.

For vehicle with tracker, the turning radius applies to the vehicle only.

6.3.5.2.7 Property s4auto:VehicleHeight
Isproperty of: s4auto:Vehicle

This property represents the height of the vehicle, measured from the ground to the highest point, excluding any
antennas.

In case vehicles are equipped with adjustable ride heights, camper shells, and any other equipment which may result in
varying height, the largest possible height shall be used.

6.3.5.2.8 Property s4auto:VehicleIdentification

6.3.5.2.8.0 Definition
Isproperty of: s4auto:Vehicle
This property provides information related to the identification of a vehicle.
It shall include the following components:
e  WMInumber: World Manufacturer Identifier (WMI) code.

. VDS: Vehicle Descriptor Section (VDS).

6.3.5.2.8.1 Property s4auto:VDS
In category: s4auto:StringProperty

This property represents the Vehicle Descriptor Section (VDS). The values are assigned according to 1SO 3779 [i.15].

6.3.5.2.8.2 Property s4auto:WMInumber
In category: s4auto:StringProperty

This property represents the World Manufacturer Identifier (WMI). The values are assigned according to
SO 37791[i.15].

6.3.5.2.9 Property s4auto:Vehiclelength
Broader property: s4auto:Length
I'sproperty of: s4auto:Vehicle

This property represents the length of avehicle.

6.3.5.2.10 Property s4auto:VehiclelLengthWithTrailer
Broader property: s4auto:Vehiclelength

This property represents the length of a vehicle, including the length of a potential trailer.
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6.3.5.2.11 Property s4auto:VehiclelLengthWithoutTrailer
Broader property: s4auto:VehiclelLength

This property represents the length of a vehicle, excluding the length of a potential trailer.

6.3.5.2.12 Property s4auto:VehicleMass
Isproperty of: s4auto:Vehicle

This property represents the mass of an empty loaded vehicle.

6.3.5.2.13 Property s4auto:VehicleWidth
Broader property: s4auto:Length
Isproperty of: s4auto:Vehicle

This property represents the width of avehicle, excluding side mirrors and possible similar extensions.

6.3.5.2.14 Property s4auto:WheelBaseVehicle
Broader property: s4auto:Length
Isproperty of: s4auto:Vehicle

This property indicates the perpendicular distance between front and rear axle of the wheelbase of vehicle.
6.3.5.3 Dynamic Vehicle Properties

6.3.5.3.0 Overview

Figure 52 and Figure 53 describe the different dynamic properties of vehicles.
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Figure 52: Dynamic Vehicle Properties (1/2)
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Figure 53: Dynamic Vehicle Properties (2/2)

Figure 54, Figure 55 and Figure 56, provide practical examples.
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————sarc[:obscrves——

<car>

saref:observes—
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A
sarcl:isValucO[Property
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——saref:hasValue—»

: saref:Observation

"4"xsd:integer

L———aref:hasResult— : saref:PropertyValue
sarefiobserves: > <car>
saref:observes—

s4auto:Curvature

saref:isValueOfProperty

"0.2"Mxsd:integer

om:reciprocalMetre : saref:UnitOfMeasure

L—————saref:hasResult— : saref:PropertyValue ——saref:hasValue—
|—sarefzisMeasuredIn—)
: saref:Observation
F———saref:observes———»| <car>

sarcf:observes—

s4auto:DriveDirection

sarefiisValueOfProperty
|

—————saref:hasResult—{

s4auto:DriveDirection_forward

: saref:Observation

———saref:observes———

<car>

saref:observes—»

s4auto:EmbarkationStatus

saref:isValueOfProperty

L——saref:hasResult—»]

: saref:Property Value

——saref:hasValue—>>

: saref:Observation

"false" \xsd:boolean

————saref:observes———

<car>

saref:observes—

sdauto:ExteriorLights_leftTurnSignalOn

saref:isValueOfProperty

L———————saref:hasResult—]

: saref:PropertyValue

——saref:hasValue—>>

"true"xsd:boolean

Figure 54: Example for Dynamic Vehicle Properties (1/3)
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Figure 55: Example for Dynamic Vehicle Properties (2/3)
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saref:observes—|

sd4auto:StabilityLossProbability
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sdauto:StabilityLossProbability_stable
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———saref:observes—— <car>
saref:observes— s4auto:SteeringWheelAngle
saref:isValueOfProperty
saref:hasResult— : saref:PropertyValue ——saref:hasValue—p
I—saref:isMeasuredIn—)
: saref:Observation
————saref:observes———> <car>

saref:observes—|

s4auto:VehicleAutomationlLevel

saref:isValueOfProperty

saref:hasResult—

s4auto:VehicleAutomationLevel |

: saref:Observation
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Figure 56
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|—saref ‘isMeasuredIn—————>

<degreePerSecond> : saref:UnitOfMeasure

: Example for Dynamic Vehicle Properties (3/3)
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6.3.5.3.1 Property s4auto:Curvature

6.3.5.3.1.0 Definition
Isproperty of: s4auto:Vehicle
This property represents the curvature of the vehicle trgjectory, as the inverse of the vehicle turning curve radius.

Positive values indicate a turning curve to the left hand side of the driver. It corresponds to the vehicle coordinate
system as defined in 1SO 8855 [i.19].

The curvature detected by a vehicle represents the curvature of actual vehicle trajectory.

6.3.5.3.1.1 Property value s4auto:Curvature_straight
Isvalue of property: s4auto:Curvature
Value: 0

0 when the vehicle is moving straight.
6.3.5.3.2 Property s4auto:DriveDirection

6.3.5.3.2.0 Definition
Isproperty of: s4auto:Vehicle
This property indicates in which direction something is moving.
The following property values are defined:
° s4auto:DriveDirection_backward - to indicateit is moving forward,

. s4auto:DriveDirection_forward - to indicate it is moving backwards.

6.3.5.3.2.1 Property value s4auto:DriveDirection_forward
Isvalue of property: s4auto:DriveDirection
Value: 0

Indicatesit is moving forward.

6.3.5.3.2.2 Property value s4auto:DriveDirection_backward
Isvalue of property: s4auto:DriveDirection
Value: 1

Indicates it is moving backwards.

6.3.5.3.3 Property s4auto:EmbarkationStatus
In category: s4auto:BooleanProperty
Isproperty of: s4auto:Vehicle

This property indicates whether a vehicle (e.g. public transport vehicle, truck) is under the embarkation process.
If that isthe case, the value is* TRUE*, otherwise * FALSE*.
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6.3.5.3.4 Property s4auto:ExteriorLights
Isproperty of: s4auto:Vehicle
This property describes the status of some exterior light switches of avehicleincl. VRU vehicles.
Narrower properties indicate the type of exterior light switch of interest:
- sdauto:ExteriorlLights_lowBeamHeadlightsOn - *TRUE* when the low beam head light switch is on;
- s4auto:ExteriorLights_highBeamHeadlightsOn - * TRUE* when the high beam head light switch ison;
- s4auto:ExteriorLights_leftTurnSignalOn - * TRUE* when the left turn signal switch ison;
- s4auto:ExteriorLights_rightTurnSignalOn - *TRUE* when theright turn signal switch ison;
- sdauto:ExteriorLights_daytimeRunninglLightsOn - * TRUE* when the daytime running light switch is on;
- sdauto:ExteriorlLights_reverselLightOn - * TRUE* when the reverse light switch is on;
- s4auto:ExteriorLights_foglLightOn - * TRUE* when thetail fog light switch ison;

- s4auto:ExteriorLights_parkingLightson - * TRUE* when the parking light switch ison.

6.3.5.3.5 Property s4auto:ExteriorLights _daytimeRunninglLightsOn
In category: s4auto:BooleanProperty
Broader property: s4auto:ExteriorLights

*TRUE* when the daytime running light switch ison.

6.3.5.3.6 Property s4auto:ExteriorLights foglLightOn
In category: s4auto:BooleanProperty
Broader property: s4auto:ExteriorLights

*TRUE* when the tail fog light switch ison.

6.3.5.3.7 Property s4auto:ExteriorLights _highBeamHeadlightsOn
In category: s4auto:BooleanProperty
Broader property: s4auto:ExteriorLights

*TRUE* when the high beam head light switch ison.

6.3.5.3.8 Property s4auto:ExteriorLights leftTurnSignalOn
In category: s4auto:BooleanProperty
Broader property: s4auto:ExteriorLights

*TRUE* when the left turn signal switch ison.

6.3.5.3.9 Property s4auto:ExteriorLights lowBeamHeadlightsOn
In category: s4auto:BooleanProperty
Broader property: s4auto:ExteriorLights

*TRUE* when the low beam head light switch is on.
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6.3.5.3.10 Property s4auto:ExteriorLights_parkinglLightsOn
In category: s4auto:BooleanProperty
Broader property: s4auto:ExteriorLights

*TRUE* when the parking light switch is on.

6.3.5.3.11 Property s4auto:ExteriorLights_reverselLightOn
In category: s4auto:BooleanProperty
Broader property: s4auto:ExteriorLights

*TRUE* when the reverse light switch is on.

6.3.5.3.12 Property s4auto:ExteriorLights rightTurnSignalOn
In category: s4auto:BooleanProperty
Broader property: s4auto:ExteriorLights

*TRUE* when the right turn signal switch ison.
6.3.5.3.13 Property s4auto:ItineraryPath

6.3.5.3.13.0 Definition
Isproperty of: s4auto:Vehicle

This property shall contain alist of waypoints s4auto:Position.

6.3.5.3.13.1 Property s4auto:ItineraryPath_Position
In category: s4auto:IndexedProperty
Broader property: s4auto:Position

One Position item in a sequence ItineraryPath.

6.3.5.3.14 Property s4auto:NumberOfOccupants
In category: s4auto:IntegerProperty
Isproperty of: s4auto:Vehicle

This property represents the number of occupantsin avehicle.
6.3.5.3.15 Property s4auto:StabilitylLossProbability

6.3.5.3.15.0 Definition
Isproperty of: s4auto:Vehicle

This property indicates the estimated probability of a stability level and conversely also the probability of a stability
loss.

The following property values are defined:
- o to indicate an estimated probability of aloss of stahility of 0 %, i.e. "stable";

- n(n > @ andn < 50) to indicate the actual stability level;
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- 50 to indicate a estimated probability of aloss of stability of 100 %, i.e. "total loss of stability";
- the values between 51 and 62 are reserved for future use;

- 63: thisvalue indicates that the information is unavailable.

6.3.5.3.15.1 Property value s4auto:StabilityLossProbability_stable
Isvalue of property: s4auto:StabilityLossProbability
Value: 0

o0 to indicate an estimated probability of aloss of stahility of 0 %, i.e. "stable".

6.3.5.3.15.2 Property value s4auto:StabilityLossProbability totallLossOfStability
Isvalue of property: s4auto:StabilityLossProbability
Value: 50

50 to indicate an estimated probability of aloss of stability of 100 %, i.e. "total loss of stability"”.

6.3.5.3.16 Property s4auto:SteeringWheelAngle
Isproperty of: s4auto:Vehicle
This property represents the steering wheel angle of the vehicle at certain point in time.

The value shall be provided in the vehicle coordinate system as defined in 1SO 8855 [i.19], clause 2.11.
6.3.5.3.17 Property s4auto:TurningDirection

6.3.5.3.17.0 Definition
Isproperty of: s4auto:Vehicle
This property provides the turning direction.
The following property values are defined:

- left for turning to the left;

- right for turning to the right.

6.3.5.3.17.1 Property value s4auto:TurningDirection_left
Isvalue of property: s4auto:TurningDirection
Value: 0

left for turning to the left.

6.3.5.3.17.2 Property value s4auto:TurningDirection_right
Isvalue of property: s4auto:TurningDirection
Value: 1

right for turning to the right.
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6.3.5.3.18 Property s4auto:VehicleAcceleration

6.3.5.3.18.0 Definition
Isproperty of: s4auto:Vehicle
This property indicates the acceleration of avehicle.
The following property values are defined:
- s4auto:VehicleAcceleration_accelerate - if the magnitude of the horizontal velocity vector increases.

- sdauto:VehicleAcceleration_decelerate - if the magnitude of the horizontal velocity vector decreases.

6.3.5.3.18.1 Property value s4auto:VehicleAcceleration_accelerate
Isvalue of property: s4auto:VehicleAcceleration
Value: 0

The magnitude of the horizontal velocity vector increases.

6.3.5.3.18.2 Property value s4auto:VehicleAcceleration_decelerate
Isvalue of property: s4auto:VehicleAcceleration
Value: 1

The magnitude of the horizontal velocity vector decreases.
6.3.5.3.19 Property s4auto:VehicleAutomationLevel

6.3.5.3.19.0 Definition
Isproperty of: s4auto:Vehicle
According to SAE J3016, there are five levels of automation for avehicle:
- Level 0: No Driving Automation.
- Level 1: Driver assistance.
- Level 2: Partial driving automation.
- Level 3: Conditional driving automation.
- Level 4: High driving automation.

- Level 5: Full Driving automation.

6.3.5.3.19.1 Property value s4auto:VehicleAutomationLevel®
Isvalue of property: s4auto:VehicleAutomationLevel
Value: 0

Vehicle Automation Level 0: No Driving Automation [Source: SAE J3016 [i.9]].

6.3.5.3.19.2 Property value s4auto:VehicleAutomationLevell
Isvalue of property: s4auto:VehicleAutomationLevel

Value: 1
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Vehicle Automation Level 1: Driver assistance [Source: SAE J3016 [i.9]].

6.3.5.3.19.3 Property value s4auto:VehicleAutomationLevel2
Isvalue of property: s4auto:VehicleAutomationLevel

Value: 2

Vehicle Automation Level 2: Partial driving automation [Source: SAE J3016 [i.9]].

6.3.5.3.194 Property value s4auto:VehicleAutomationLevel3
Isvalue of property: s4auto:VehicleAutomationLevel
Value: 3

Vehicle Automation Level 3: Conditional driving automation [Source: SAE J3016 [i.9]].

6.3.5.3.19.5 Property value s4auto:VehicleAutomationLevel4d
Isvalue of property: s4auto:VehicleAutomationLevel
Value: 4

Vehicle Automation Level 4: High driving automation [Source: SAE J3016 [i.9]].

6.3.5.3.19.6 Property value s4auto:VehicleAutomationLevel5
Isvalue of property: s4auto:VehicleAutomationLevel
Value: 5

Vehicle Automation Level 5: Full Driving automation [Source: SAE J3016 [i.9]].
6.3.5.3.20 Property s4auto:VehicleRole

6.3.5.3.20.0 Definition
Isproperty of: s4auto:Vehicle
This property indicates the role played by avehicle at apoint in time.
The following property values are defined:
- 0 default - to indicate the default vehicle role as indicated by the vehicle type;
- 1 publicTransport - to indicate that the vehicleis used to operate public transport service;
- 2 specialTransport - to indicate that the vehicle is used for special transport purpose, e.g. oversized trucks;
- 3 dangerousGoods - to indicate that the vehicle is used for dangerous goods transportation;
- 4 roadwWork - to indicate that the vehicle is used to realize roadwork or road maintenance mission;

- 5 rescue - to indicate that the vehicle is used for rescue purpose in case of an accident, e.g. asatowing
service;

- 6 emergency - to indicate that the vehicleis used for emergency mission, e.g. ambulance, fire brigade;
- 7 safetyCar - to indicate that the vehicleis used for public safety, e.g. patrol;
- 8 agriculture - to indicate that the vehicle is used for agriculture, e.g. farm tractor;

- 9 commercial - to indicate that the vehicle is used for transportation of commercia goods,
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- 10military - to indicate that the vehicle is used for military purpose;
- 11 roadOperator - to indicate that the vehicle is used in road operator missions,

- 12 taxi - to indicate that the vehicle is used to provide an authorized taxi service.

6.3.5.3.20.1 Property value s4auto:VehicleRole_ default
Isvalue of property: s4auto:VehicleRole
Value: 0

0 default - to indicate the default vehicle role asindicated by the vehicle type.

6.3.5.3.20.2 Property value s4auto:VehicleRole_publicTransport
Isvalue of property: s4auto:VehicleRole
Value: 1

1 publicTransport - to indicate that the vehicle is used to operate public transport service.

6.3.5.3.20.3 Property value s4auto:VehicleRole specialTransport
Isvalue of property: s4auto:VehicleRole
Value: 2

2 specialTransport - to indicate that the vehicle is used for special transport purpose, e.g. oversized trucks.

6.3.5.3.20.4 Property value s4auto:VehicleRole_dangerousGoods
Isvalue of property: s4auto:VehicleRole
Value: 3

3 dangerousGoods - to indicate that the vehicle is used for dangerous goods transportation.

6.3.5.3.20.5 Property value s4auto:VehicleRole_roadWork
Isvalue of property: s4auto:VehicleRole
Value: 4

4 roadWork - to indicate that the vehicle is used to realize roadwork or road maintenance mission.

6.3.5.3.20.6 Property value s4auto:VehicleRole_rescue
Isvalue of property: s4auto:VehicleRole
Value: 5

5 rescue - to indicate that the vehicle is used for rescue purpose in case of an accident, e.g. as atowing service.

6.3.5.3.20.7 Property value s4auto:VehicleRole_emergency
Isvalue of property: s4auto:VehicleRole
Value: 6

6 emergency - to indicate that the vehicle is used for emergency mission, e.g. ambulance, fire brigade.
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6.3.5.3.20.8 Property value s4auto:VehicleRole safetyCar
Isvalue of property: s4auto:VehicleRole
Value: 7

7 safetyCar - to indicate that the vehicle is used for public safety, e.g. patrol.

6.3.5.3.20.9 Property value s4auto:VehicleRole_agriculture
Isvalue of property: s4auto:VehicleRole
Value: 8

8 agriculture - toindicate that the vehicle is used for agriculture, e.g. farm tractor.

6.3.5.3.20.10 Property value s4auto:VehicleRole_commercial
Isvalue of property: s4auto:VehicleRole
Value: 9

9 commercial - to indicate that the vehicleis used for transportation of commercial goods.

6.3.5.3.20.11 Property value s4auto:VehicleRole_military
Isvalue of property: s4auto:VehicleRole
Value: 10

10military - toindicate that the vehicle is used for military purpose.

6.3.5.3.20.12 Property value s4auto:VehicleRole_roadOperator
Isvalue of property: s4auto:VehicleRole
Value: 11

11 roadOperator - to indicate that the vehicle is used in road operator missions.

6.3.5.3.20.13 Property value s4auto:VehicleRole taxi
Isvalue of property: s4auto:VehicleRole
Value: 12

12 taxi - to indicate that the vehicle is used to provide an authorized taxi service.

6.3.5.3.20.14 Property value s4auto:VehicleRole_reservedl
Isvalue of property: s4auto:VehicleRole
Value: 13

13 reserved - isreserved for future usage.

6.3.5.3.20.15 Property value s4auto:VehicleRole_reserved2
Isvalue of property: s4auto:VehicleRole
Value: 14

14 reserved - isreserved for future usage.
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6.3.5.3.20.16 Property value s4auto:VehicleRole reserved3
Isvalue of property: s4auto:VehicleRole
Value: 15

15 reserved - isreserved for future usage.

6.3.5.3.21 Property s4auto:YawRate
Isproperty of: s4auto:Vehicle

This property represents the vehicle rotation around z-axis of the coordinate system centred on the centre of mass of the
empty-loaded vehicle. The leading sign denotes the direction of rotation.

The yaw rate value shall be araw datavalue, i.e. not filtered, smoothed or otherwise modified. The reading instant
should be the same as for the vehicle acceleration.

6.35.4 Vehicle Environment

6.3.5.4.0 Overview

Figure 57 illustrates the feature kinds and properties that compose the vehicle environment.

saref:Property

sdauto:VehicleEnvironment

sdauto:isComposedOf = ;
P saref:FeatureKind

» sdauto:AutomotiveEntity

saref:Property

»  sdauto:AirHumidity

saref:isValueOfProperty— s4auto: AirHumidity oneHundredPercent

saref:Property

» sdauto:BarometricPressure

saref:Property

» sdauto:PrecipitationIntensity

saref:Property

> s4auto: Temperature

Figure 57: Vehicle Environment

Figure 58 provides practical examples.
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——saref. :hasTuneslnmp—b‘ "2020-04-15T11:45:24"~xsd:date Time ‘

—san:l’:hnsR«ulr—)[ » saref:PropertvValue

sarefisCojnposedOf

»
>

“motocyelist] >

»
>

<car2>

»
>

<truckl>

4’[—|— isaref:P, [Mgmcf'ls\h!ueﬂl?mpelly-hl sdauto:AirHumidity : saref:Property ]

; sarefPropertyValue s.urcf:ls\h!ucﬂl?n\pmy-bl o

sarefhasValue—3»

"99.0" " xsd:decimal

saref:sM

sare Ehu\-‘.-n!u—b‘" 1015.0m~ "xsd:dn.‘n:ilml‘

FisM, 4l

—b[—|— s saref:PropertyValue mr:is\iﬂucmenr-bl sdauto:Precipitationintensity - saref:Property ]

m:‘:tuu:.\-hiwb{ "1.0"""xsd:decimal

f:i:

X di

»  sarefiPropertyValue l—wct"ls\"u]ucﬂf.?lopcrlr-){ sdauto: Temperature ; saref:Propenty l

Figure 58: Example

6.3.5.4.1

6.3.5.4.1.0 Definition

Isproperty of: s4auto:Vehicle

snref:lm\‘n!m—b‘ "23.0" " xsd:decimal

T

FUnitOfMeas

om:degreeCelsius : sa

¥

(X dl

for Vehicle Environment

Property s4auto:VehicleEnvironment

The vehicle environment consists of entities which are present on the road in the area around a vehicle, and is composed
of other properties such as the air humidity and temperature.

6.3.54.11

6.3.5.4.1.1.0 Definition

This property represents the air humidity.

Property s4auto:AirHumidity
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6.3.54.11.1 Property value s4auto:AirHumidity oneHundredPercent
Isvalue of property: s4auto:AirHumidity
Value: 1000

Defined property value for air humidity of 100 %.

6.3.5.4.1.2 Property s4auto:BarometricPressure

This property represents the measured uncompensated atmospheric pressure.

6.3.5.4.1.3 Property s4auto:PrecipitationIntensity

This property represent the total amount of rain falling during one hour. It is measured in mm per hour at an area of
1 square metre.

6.3.54.14 Property s4auto:Temperature

This property indicates a temperature val ue.

6.3.6 Trailer

6.3.6.0 Overview

Figure 59 describes how vehicles may consist of trailers, and the list of properties for trailers.

saref:FeatureKind saref:FeatureKind

; Vehicle €—skos:broader—— i
sdauto:Vehicle ——sareficonsistsOf— sdauto: Trailer

T
saref:hasProperty

sdauto:Trailer frontOverhang ~——skos:broader® sdauto:VehicleWidth

——>»  sdauto:Trailer_hitchAngle  —skos:broader® sdauto:CartesianAngle

—— sdauto:Trailer_hitchPointOffset —skos:broader? sdauto:Length
—— > sdauto:Trailer_rearOverhang —skos:broader?™ sdauto:Length
—»  sdautorTrailer trailerWidth — —skos:broader® sdauto:Length

Figure 59: Trailer

Figure 60 provides a practical example.

saref:FeatureOfInterest | sd4auto:Vehicle

<truck=>

saref:consistsOf

saref:FeatureKind saref:FeatureOflInterest

sdauto:Trailer [#€—sarefhasFeatureKind— <trailer>

Figure 60: Example for Trailer
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6.3.6.1 Feature kind s4auto:Trailer

6.3.6.1.0 Definition
Broader feature kind: s4auto:Vehicle

Non-self propelled vehicle that is designed and constructed to be towed by a power driven vehicle as defined in
UNECE/TRANS/WP.29/78/Rev .4 [i.17], class O.

s4auto:Trailer belongsto the eponym class s4auto:Trailer. Thisclass groupss4auto:Trailer, narrower
featurekinds, and features of interest of thiskind.

6.3.6.1.1 Property s4auto:Trailer_frontOverhang
Broader property: s4auto:Length
Isproperty of: s4auto:Trailer

Length of thetrailer overhang in the positive x direction (according to 1SO 8855 [i.19]) from the trailer reference point.
The value defaultsto 0 in case the trailer is not overhanging to the front with respect to the trailer reference point.

6.3.6.1.2 Property s4auto:Trailer_hitchAngle
Broader property: s4auto:CartesianAngle
Isproperty of: s4auto:Trailer

Value and confidence value of the angle between the trailer orientation (corresponding to the x direction of the

SO 8855 [i.19] coordinate system centred on the trailer) and the direction of the segment having as end points the
reference point of the trailer and the reference point of the pulling vehicle, which can be another trailer or avehicle
looking on the horizontal plane xy, described in the local Cartesian coordinate system of the trailer. The angleis
measured with negative values considering the trailer orientation turning clockwise starting from the segment direction.
The angle value accuracy is provided with the confidence level of 95 %.

6.3.6.1.3 Property s4auto:Trailer_hitchPointOffset
Broader property: s4auto:Length
Isproperty of: s4auto:Trailer

Position of the hitch point in negative x-direction (according to 1SO 8855 [i.19]) from the vehicle Reference Point.

6.3.6.1.4 Property s4auto:Trailer_rearOverhang
Broader property: s4auto:Length
Isproperty of: s4auto:Trailer

length of the trailer overhang in the negative x direction (according to 1SO 8855 [i.19]) from the trailer reference point.

6.3.6.1.5 Property s4auto:Trailer_trailerWidth
Broader property: s4auto:VehicleWidth
Isproperty of: s4auto:Trailer

Width of thetrailer.
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6.3.7 Dangerous Goods

6.3.7.0 Overview

Figure 61 describes how vehicles, including trailers, may consist of dangerous goods. SAREF4AUTO defines different
narrower kinds of dangerous goods, a set of properties that apply to dangerous goods, and object and datatype
properties used to further describe transported dangerous goods.

saref:FeatureKind saref:FeatureKind
sdauto:Vehicle b careficonsistsOf— Mgf@nsﬁg&s ---------------------- » s4auto:DangerousGoods
sh:m:hm:\*dcr saref:hasProperty sdauto:hasDangerousGoodsCompany
sdauto:hasDangerousGoodsUnNumber : xsd:integer
sdauto:BooleanProperty sdauto:hasDangerousGoodsEmergencyActionCode : xsd:siring
| |
.. (19 other) — —>  sdauto:Elevated Temperature s4auto:hasDangerousGoodsPhone
\ 4
sdauto:BooleanProperty owl:Thing |

—> sdauto: TunnelsRestricted
sdauto:BooleanProperty

—>»  sdauto:LimitedQuantity

Figure 61: Dangerous Goods

Figure 62 provides a practical example.
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saref:FeatureOfInterest sdauto:Vehicle

<truck>

sarefconsistsOf

saref:FeatureOflInterest | s4auto:DangerousGoods

<dangerousGoods>

[——sarefhasFeatureKind— sdauto:DapngerousGoods oxidizingSubstances : sdauto:DangerousGoods

[——saref:hasFeatureKind—3»  sdauto:DangerousGoods_toxicSubstances : sdauto:DangerousGoods

——saref:hasDangerousGoodsUnNumber—3 " 872" xsd:integer

—s;ucf.'IiasD;mgcmu.\'GtmdsEnlt:fgcllc_\'Acllunf‘udc—J lad Il

F——saref hasDangerousGoodsCompany—» "cumpan'\' "

saref:hasDangerousGoodsPhone——=  <1el:+1234567890>

[———saref:hasPropertyValue—» < PropertyValue —saref:hasValue ) "false"""xsd:boolean

l

saref:1sValueOfProperty

saref-hasProperty Value—— : PropertyValue —saref:hasValue "false"*"xsd:boolean| | s4auto:TunnelsRestricted

[ A

aref:isValueOfProperty

saref*hasProperty Value——» : PropentyValue —sarefhasValue» "true""xsd:boolean sdauto:LimitedQuantity

[ A

saref:isValueOfProperty

Figure 62: Example for Dangerous Goods

6.3.7.1 Feature kind s4auto:DangerousGoods

6.3.7.1.0 Definition

Kind of dangerous goods being carried by aheavy vehicle. Narrower kinds are defined according to class and
division definitions of dangerous goods as specified in part |1, chapter 2.1.1.1 of European Agreement concerning the
International Carriage of Dangerous Goods by Road [i.13]." @en ; skos:historyNote "Adapted from ETSI

TS 102 894-2[i.8] V2.2.1 - ITS Common Data Dictionary (CDD): term definition DangerousGoodsExtended in
https://forge.etsi.org/rep/| TS/asnl/cdd ts102894 2/-/blob/V2.2.1/ETSI-ITS-CDD.asn#l 5068.

s4auto:DangerousGoods belongsto the eponym class s4auto:DangerousGoods. This class groups
s4auto:DangerousGoods, narrower featurekinds, and features of interest of thiskind.

6.3.7.1.1 Property s4auto:hasDangerousGoodsCompany
I'sa: owl:DatatypeProperty

Company that manages the transportation of the dangerous goods.
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6.3.7.1.2 Property s4auto:hasDangerousGoodsEmergencyActionCode
Isa: owl:DatatypeProperty
Range: xsd:string

Physical signage placard at the vehicle that carries information on how an emergency
service should deal with an incident.

6.3.7.1.3 Property s4auto:hasDangerousGoodsPhone
Isa: owl:ObjectProperty

Contact phone number of assistance service in case of incident or accident.
This component should be represented as a |RI with the tel: schema, following IETF RFC 3966 [i.22].

6.3.7.1.4 Property s4auto:hasDangerousGoodsUnNumber
Isa: owl:DatatypeProperty
Range: xsd:integer

The substance of the dangerous goods. An individual with identifier as specified in United Nations Recommendations
on the Transport of Dangerous Goods - Model Regulations[i.14].

6.3.7.1.5 Property s4auto:ElevatedTemperature
In category: s4auto:BooleanProperty
I's property of: s4auto:DangerousGoods

*TRUE* if the carried dangerous goods are transported at high temperature.

6.3.7.1.6 Property s4auto:TunnelsRestricted
In category: s4auto:BooleanProperty
I's property of: s4auto:DangerousGoods

Whether the heavy vehicle carrying dangerous goodsiis restricted to enter tunnels.
If yes, the value shall be set to TRUE.

6.3.7.1.7 Property s4auto:LimitedQuantity
In category: s4auto:BooleanProperty
I'sproperty of: s4auto:DangerousGoods

Whether the carried dangerous goods are packed with limited quantity.
If yes, the value shall be set to TRUE.

6.3.7.1.8 Feature kind s4auto:DangerousGoods_corrosiveSubstances
Broader feature kind: s4auto:DangerousGoods

Kind of dangerous goods of type corrosiveSubstances.

6.3.7.1.9 Feature kind s4auto:DangerousGoods_explosivesl
Broader feature kind: s4auto:DangerousGoods

Kind of dangerous goods of type explosivesl.
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6.3.7.1.10 Feature kind s4auto:DangerousGoods_explosives2

Broader feature kind: s4auto:DangerousGoods

Kind of dangerous goods of type explosives2.

6.3.7.1.11 Feature kind s4auto:DangerousGoods_explosives3

Broader featurekind: s4auto:DangerousGoods

Kind of dangerous goods of type explosives3.

6.3.7.1.12 Feature kind s4auto:DangerousGoods_explosives4

Broader featurekind: s4auto:DangerousGoods

Kind of dangerous goods of type explosivesA.

6.3.7.1.13 Feature kind s4auto:DangerousGoods_explosives5

Broader feature kind: s4auto:DangerousGoods

Kind of dangerous goods of type explosivess.

6.3.7.1.14 Feature kind s4auto:DangerousGoods_explosives6

Broader feature kind: s4auto:DangerousGoods

Kind of dangerous goods of type explosivest.

6.3.7.1.15 Feature kind s4auto:DangerousGoods_flammableGases

Broader featurekind: s4auto:DangerousGoods

Kind of dangerous goods of type flammableGases.

6.3.7.1.16 Feature kind s4auto:DangerousGoods_flammableLiquids

Broader featurekind: s4auto:DangerousGoods

Kind of dangerous goods of type flammableLiquids.

6.3.7.1.17 Feature kind s4auto:DangerousGoods flammableSolids

Broader featurekind: s4auto:DangerousGoods

Kind of dangerous goods of type flammableSolids.

6.3.7.1.18 Feature kind s4auto:DangerousGoods_infectiousSubstances

Broader feature kind: s4auto:DangerousGoods

Kind of dangerous goods of type infectiousSubstances.

6.3.7.1.19 Feature kind s4auto:DangerousGoods_miscellaneousDangerousSubstances

Broader feature kind: s4auto:DangerousGoods

Kind of dangerous goods of type miscellaneousDangerousSubstances.
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6.3.7.1.20 Feature kind s4auto:DangerousGoods_nonFlammableGases
Broader feature kind: s4auto:DangerousGoods

Kind of dangerous goods of type nonFlammableGases.

6.3.7.1.21 Feature kind s4auto:DangerousGoods_organicPeroxides
Broader featurekind: s4auto:DangerousGoods

Kind of dangerous goods of type organicPeroxides.

6.3.7.1.22 Feature kind s4auto:DangerousGoods_oxidizingSubstances
Broader featurekind: s4auto:DangerousGoods

Kind of dangerous goods of type oxidizingSubstances.

6.3.7.1.23 Feature kind s4auto:DangerousGoods_radioactiveMaterial
Broader feature kind: s4auto:DangerousGoods

Kind of dangerous goods of type radioactiveMaterial.

6.3.7.1.24 Feature kind
sd4auto:DangerousGoods_substancesEmittingFlammableGasesUponContact
WithWater

Broader featurekind: s4auto:DangerousGoods

Kind of dangerous goods of type substancesEmittingFlammableGasesUponContactWithWater.

6.3.7.1.25 Feature kind
s4auto:DangerousGoods_substancesLiableToSpontaneousCombustion

Broader featurekind: s4auto:DangerousGoods

Kind of dangerous goods of type substancesL iableT oSpontaneousCombustion.

6.3.7.1.26 Feature kind s4auto:DangerousGoods_toxicGases
Broader feature kind: s4auto:DangerousGoods

Kind of dangerous goods of type toxicGases.

6.3.7.1.27 Feature kind s4auto:DangerousGoods_toxicSubstances
Broader feature kind: s4auto:DangerousGoods

Kind of dangerous goods of type toxicSubstances.

6.3.8 Platoon

6.3.8.0 Overview

Figure 63 describes how platoon consist of vehicles. Platoons have a set of properties. Vehicles also have properties
related to platoons.

One may describe when avehicle joins or leaves a platoon, and when the platoon leader breaks-up the platoon.
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Figure 63: Platoon

Figure 64, Figure 65, and Figure 66, provide practical examples.
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saref:FeatureOflInterest s4auto:Platoon
<platoon1> saref:hasIdentifier—> "1" xsd:integer
——saref:consistsOf— <truckl>
saref:consistsOf—3» <truck2>
——saref:consistsOf— <truck3>
: s4auto:PlatoonJoin
———saref:madeBy—> <truckl>

sarcf:hasTimestamp—» "2020-02-02T18:40:00""xsd:dateTime

saref:targets—— <platoon1>

: s4auto:PlatoonLeave

————saref:madeBy—>> <truck3>

saref:hasTimestamp—», "2020-02-02T20:00:00""xsd:dateTime

sarefitargets > §plat00n 1>

: s4auto:PlatoonBreakup

————saref:madeBy—>> <truck>

saref:has Timestamp—» "2020-02-02T21:00:00"xsd:dateTime

saref:targets > <platoonl>
saref:FeatureOflInterest s4auto:Platoon
<platoon1>

saref:hasProperty Value— : saref:PropertyValue ——saref:hasValue—®  "6"""xsd:integer

—sarefiisValueOfProperty——  sdauto:PlatoonMaxSize : saref:Property

Figure 64: Example for Platoon (1/3)
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[—saref:isMeasuredIn—P

: saref:Observation
aref:observes— <platoon1>
sarefiobserves—»|
sareftisValucOfProperty
sarcf:hasResult— : saref:PropertyValue
: saref:Observation
sarel:observes—— <platoon1>

F—sarcfihas Valuc—»

"45.0"xsd:decimal
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om:deg;

ree : saref:UnitOfMeasure

sarelhas Timestamp—»

"2020-02-02T19:00:00"*xsd:dateTime

sarcf:obscrves——»]

s4auto:ItineraryPath

sarefiisValueOfProperty
|

Y

£1
sarct:

: saref:PropertyValue

: saref:Observation

——s4auto:isComposedOf—

£l y
saref:observes >

<platoon1>

: saref:PropertyValue

—saref:isValueOfProperty—

s4auto:GeoPosition

Lsaref:has'\”alue—)

"POINT(4.484551 51.904957)" geco:wktLitcral

3

£-oh
saref:observe:

s4auto:Platoonl ength : saref:Property

sarefiisValueOfProperty

—————sare[thasResult——

: saref:PropertyValue

""" xsd:integer

—saref:hasValue—»

LsarcﬁisMcasurchn-}‘

Figure 65: Example for Platoon (2/3)

"120.00"xsd:decimal

ETSI

om:metre : saref:UnitOfMeasure



90 ETSI TS 103 410-7 V2.1.1 (2024-08)

: saref:Observation
saref:observes——p» <truckl>
saref:observes— s4auto:PlatoonRole : saref:Property
saref:isValuieOﬂ’roperty
-—————saref:hasResult—— sdauto:Leader
: saref:Observation

sarefiobserves: > <truckl>

saref:observes— sdauto:PlatoonAutomationLevel : saref:Property

saref:isValueOfProperty
I

L saref:hasResult——  s4auto:PlatoonAutomationlevel A

: saref:Observation
saref:observes—> <truck1>
saref:observes— s4auto:PlatoonVehicleState : saref:Property
saref:isValueOfProperty
|
L saref:hasResult— s4auto:PlatoonVehicleStatePlatooning

: saref:Observation

sarefiobserves—» <platoon1>

saref:observes—» s4auto:PlatoonPosition : saref:Property

saref:isValueOfProperty

saref:hasResult— : saref:PropertyValue —saref:hasValue— "1"Mxsd:integer

Figure 66: Example for Platoon (3/3)
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6.3.8.1 Feature kind s4auto:Platoon

6.3.8.1.0 Definition
Broader featurekind: s4auto:TrafficParticipant
A platoon is a group of vehicles automatically following each other at arelatively close distance.

s4auto:Platoon belongsto the egponym class s4auto:Platoon. This class groups s4auto:Platoon, harrower
featurekinds, and features of interest of thiskind.

6.3.8.1.1 Property s4auto:PlatoonMaxSize
In category: s4auto:IntegerProperty
I'sproperty of: s4auto:Platoon

The max size of aplatoon. Thisis expected to be afixed/static value of the platoon that does not change over time, and
can therefore be described with saref:PropertyVvalue directly attached to the platoon instance (a feature of interest).
In contrast, the current size of the platoon may change over time and is therefore defined with property

(see s4auto:PlatoonSize).

6.3.8.1.2 Property s4auto:PlatoonLength
Broader property: s4auto:Length
Isproperty of: s4auto:Platoon

Sum of al vehicles' length + inter-vehicle distances.

6.3.8.1.3 Property s4auto:PlatoonSize
In category: s4auto:IntegerProperty
Isproperty of: s4auto:Platoon

The total number of vehicles currently in the platoon.
6.3.8.1.4 Property s4auto:PlatoonState

6.3.8.1.4.0 Definition
Isproperty of: s4auto:Platoon

The state of platoons. Examples of states for a platoon are: unknown, standalone, assembling, platooning, disengaging,
etc.

6.3.8.14.1 Property value s4auto:PlatoonStateAssembling
Isvalue of property: s4auto:PlatoonState

A type of state for Platoon.

6.3.8.1.4.2 Property value s4auto:PlatoonStateDisengaging
Isvalue of property: s4auto:PlatoonState

A type of state for a Platoon.
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6.3.8.1.4.3 Property value s4auto:PlatoonStatePlatooning
Isvalue of property: s4auto:PlatoonState

A type of state for a Platoon.

6.3.8.1.4.4 Property value s4auto:PlatoonStateStandalone
Isvalue of property: s4auto:PlatoonState

A type of state for a Platoon.

6.3.8.1.4.5 Property value s4auto:PlatoonStateUnknown
Isvalue of property: s4auto:PlatoonState

A type of state for a Platoon.
6.3.8.2 Property s4auto:PlatoonAutomationLevel

6.3.8.2.0 Definition
Isproperty of: s4auto:Vehicle

A level of automation is defined for avehicle that it is platooning. For example, in the ENSEMBLE project there are
three levels of platoon automation defined: Level A, Level B, Level C. Level C represents the highest level of
automation for platooning in terms of longitudinal and lateral control, shortest time gap supported, wider range of
situations handled and support for merging of entire platoons.

6.3.8.2.1 Property value sd4auto:PlatoonAutomationLevelA
Isvalue of property: s4auto:PlatoonAutomationLevel

Platoon Automation Level A [Source: ENSEMBLE project [i.23]].

6.3.8.2.2 Property value s4auto:PlatoonAutomationLevelB
Isvalue of property: s4auto:PlatoonAutomationLevel

Platoon Automation Level B [Source: ENSEMBLE project [i.23]].

6.3.8.2.3 Property value s4auto:PlatoonAutomationLevelC
Isvalue of property: s4auto:PlatoonAutomationLevel

Platoon Automation Level C [Source: ENSEMBLE project [i.23]].

6.3.8.3 Property s4auto:PlatoonPosition
In category: s4auto:IntegerProperty

Broader property: s4auto:Position

Isproperty of: s4auto:Vehicle

A position defined as the index of the vehicle in the platoon starting from zero (leader) up to N (trailing vehicle).
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6.3.8.4 Property s4auto:PlatoonRole

6.3.8.4.0 Definition
Isproperty of: s4auto:Vehicle

In platoon a vehicle can assume roles such as: unknown, leader, follower, ready-for-leading, trailing, etc.

6.3.8.4.1 Property value s4auto:Follower
Isvalue of property: s4auto:PlatoonRole

A type of platoon role.

6.3.8.4.2 Property value s4auto:Leader
Isvalue of property: s4auto:PlatoonRole

A type of platoon role.

6.3.8.4.3 Property value s4auto:ReadyForLeading
Isvalue of property: s4auto:PlatoonRole

A type of platoon role.

6.3.8.4.4 Property value s4auto:Trailing
Isvalue of property: s4auto:PlatoonRole

A type of platoon role.

6.3.8.4.5 Property value s4auto:UnknownPlatoonRole
Isvalue of property: s4auto:PlatoonRole

A type of platoon role.
6.3.8.5 Property s4auto:PlatoonVehicleState

6.3.8.5.0 Definition
I'sproperty of: s4auto:Vehicle

The state of platoon vehicles. Examples of states are: standalone, engaging, platooning, disengaging, searching,
forming.

6.3.8.5.1 Property value s4auto:PlatoonVehicleStateDisengaging
Isvalue of property: s4auto:PlatoonVehicleState

A type of state for aVehiclein aPlatoon.

6.3.8.5.2 Property value s4auto:PlatoonVehicleStateEngaging
Isvalue of property: s4auto:PlatoonVehicleState

A type of state for aVehiclein aPlatoon.
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6.3.8.5.3 Property value s4auto:PlatoonVehicleStateForming
Isvalue of property: s4auto:PlatoonVehicleState

A type of state for aVehiclein aPlatoon.

6.3.8.5.4 Property value s4auto:PlatoonVehicleStatePlatooning
Isvalue of property: s4auto:PlatoonVehicleState

A type of state for a Platoon.

6.3.8.5.5 Property value s4auto:PlatoonVehicleStateSearching
Isvalue of property: s4auto:PlatoonVehicleState

A type of state for aVehiclein a Platoon.

6.3.8.5.6 Property value s4auto:PlatoonVehicleStateStandalone
Isvalue of property: s4auto:PlatoonVehicleState

A type of state for aVehiclein a Platoon.

6.3.8.5.7 Property value s4auto:PlatoonVehicleStateUnknown
Isvalue of property: s4auto:PlatoonVehicleState

A type of state for aVehiclein aPlatoon.

6.3.8.6 Procedure Execution s4auto:PlatoonBreakup

Describes the act of a platoon leader carrying out a procedure to breakup a platoon. It is linked to the platoon using OP
saref:targets. DP saref:resultTime indicatesthe time of breakup.

6.3.8.7 Procedure Execution s4auto:PlatoonJoin
Describes the act of avehicle carrying out a procedure to join aplatoon. It islinked to the vehicle that joins the platoon
using OP s4auto:madeBy, and to the platoon using OP saref:targets. DP saref:resultTime indicates the time of

joining. OP saref:resultPosition indicatesthe position where the vehicle member joins the platoon. Typicaly, a
s4auto:Platoonloin hasno saref:hasResult.

6.3.8.8 Procedure Execution s4auto:PlatoonLeave

Describes the act of a platoon participant carrying out a procedure to leave a platoon. It is linked to the platoon using
OP saref:targets. DP saref:resultTime indicates the time of leaving.

6.3.9 Vulnerable Road Users

6.3.9.0 Overview

Figure 67 illustrates the kind of vulnerable road users, its narrower kinds, and its different properties.
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saref:FeatureKind

skos:broader saref:hasProperty

—>» sdauto:VruDeviceUsage

saref:isValueOfProperty |

sdauto:ViuDeviceUsage _calling

.. (6 other)

—>» sdauto:VruEnvironment

saref:isValueOfProperty |

... (4 other)

—> sdauto:VruSpecificExteriorLights

skos:broader

| sdauto:VuSpecificExteriorLights_amLight |

... (4 other)

sarefisValueOfProperty |

sdauto: ViuMovementControl_braking

... (5 other)

L sdauto:VruSizeClass

saref:isValueOfProperty |

... (2 other)

Figure 67: Vulnerable Road Users

Feature kind s4auto:VulnerableRoadUser

Archetype of vulnerable road users, which are non-motorized road users aswell as users of VRU vehicles (L class of
vehicles, for example mopeds or motorcycles, etc.) participating to the road traffic.

s4auto:VulnerableRoadUser belongsto the eponym class s4auto:VulnerableRoadUser. Thisclass groups
s4auto:VulnerableRoadUser, narrower featurekinds, and featuresof interest of thiskind.

6.3.9.1.1

6.3.9.1.1.0 Definition

Isproperty of: s4auto:VulnerableRoadUser

Property s4auto:VruDeviceUsage

This property represents the possible usage conditions of the VRU device.
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The following property values are defined:
- 2 idle - to indicate that the human is currently not interacting with the device;
- 3 listeningToAudio - to indicate that any audio source other than calling isin use;
- 4 typing - to indicate that the human istexting or performing any other manual input activity;
- 5 calling - to indicate that the VRU deviceis currently receiving acal;
- 6 playingGames - to indicate that the human is playing games,
- 7 reading - to indicate that the human is reading on the VRU device;

- 8 viewing - to indicate that the human is watching dynamic content, including following navigation prompts,
viewing videos or other visual contents that are not static.

6.3.9.1.1.1 Property value s4auto:VruDeviceUsage idle
Isvalue of property: s4auto:VruDeviceUsage
Value 2

2 idle - to indicate that the human is currently not interacting with the device.

6.3.9.1.1.2 Property value s4auto:VruDeviceUsage listeningToAudio
Isvalue of property: s4auto:VruDeviceUsage
Value: 3

3 listeningToAudio - to indicate that any audio source other than calling isin use.

6.3.9.1.1.3 Property value s4auto:VruDeviceUsage typing
Isvalue of property: s4auto:VruDeviceUsage
Value: 4

4 typing - to indicate that the human is texting or performing any other manual input activity.

6.3.9.1.14 Property value s4auto:VruDeviceUsage calling
Isvalue of property: s4auto:VruDeviceUsage
Value: 5

5 calling - to indicate that the VRU deviceis currently receiving a call.

6.3.9.1.1.5 Property value s4auto:VruDeviceUsage _playingGames
Isvalue of property: s4auto:VruDeviceUsage
Value: 6

6 playingGames - to indicate that the human is playing games.

6.3.9.1.1.6 Property value s4auto:VruDeviceUsage reading
Isvalue of property: s4auto:VruDeviceUsage
Value: 7

7 reading - to indicate that the human is reading on the VRU device.
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6.3.9.1.1.7 Property value s4auto:VruDeviceUsage_viewing
Isvalue of property: s4auto:VruDeviceUsage
Value: 8

8 viewing - to indicate that the human is watching dynamic content, including following navigation prompts, viewing
videos or other visual contentsthat are not static.

6.3.9.1.2 Property s4auto:VruEnvironment

6.3.9.1.2.0 Definition
Isproperty of: s4auto:VulnerableRoadUser
This property represents the possible VRU environment conditions.
The following property values are defined:
- 1 intersectionCrossing - to indicate that the VRU is on an intersection or crossing;
- 2 zebraCrossing - to indicate that the VRU ison a zebra crossing (crosswalk);
- 3 sidewalk - to indicate that the VRU ison asidewalk;
- 4 onvehicleRoad - to indicate that the VRU is on atraffic lane;

- 5 protectedGeographicArea - to indicate that the VRU isin a protected area.

6.3.9.1.2.1 Property value s4auto:VruEnvironment_intersectionCrossing
Isvalue of property: s4auto:VruEnvironment
Value 1

1 intersectionCrossing - to indicate that the VRU is on an intersection or crossing.

6.3.9.1.2.2 Property value s4auto:VruEnvironment_zebraCrossing
Isvalue of property: s4auto:VruEnvironment
Value: 2

2 zebraCrossing - to indicate that the VRU ison a zebra crossing (crosswalk).

6.3.9.1.2.3 Property value s4auto:VruEnvironment_sidewalk
Isvalue of property: s4auto:VruEnvironment
Value: 3

3 sidewalk - to indicate that the VRU is on a sidewalk.

6.3.9.1.24 Property value s4auto:VruEnvironment_onVehicleRoad
Isvalue of property: s4auto:VruEnvironment
Value: 4

4 onVehicleRoad - to indicate that the VRU ison atraffic lane.

6.3.9.1.25 Property value s4auto:VruEnvironment_protectedGeographicArea

Isvalue of property: s4auto:VruEnvironment
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Value: 5

5 protectedGeographicArea- to indicate that the VRU isin a protected area.

6.3.9.1.3 Property s4auto:VruSpecificExteriorLights
Isproperty of: s4auto:VulnerableRoadUser
This property represents the status of some exterior light switch of a VRU.
Narrower propertiesindicate the type of exterior light switch of interest:
- sdauto:VruSpecificExteriorLights_backFlashLight - indicates the status of the back flash light;
- sdauto:VruSpecificExteriorLights_helmetLight - indicates the status of the helmet light;
- s4auto:VruSpecificExteriorLights_armLight - indicates the status of the arm light;
- s4auto:VruSpecificExteriorLights leglLight - indicates the status of the leg light;

- s4auto:VruSpecificExteriorLights wheellLight - indicates the status of the wheel light.

6.3.9.1.4 Property sdauto:VruSpecificExteriorLights_armlLight
In category: s4auto:BooleanProperty
Broader property: s4auto:VruSpecificExteriorLights

*TRUE* when the arm light switch ison.

6.3.9.1.5 Property sdauto:VruSpecificExteriorLights_backFlashLight
In category: s4auto:BooleanProperty
Broader property: s4auto:VruSpecificExteriorLights

*TRUE* when the back flash light switch is on.

6.3.9.1.6 Property s4auto:VruSpecificExteriorLights_helmetLight
In category: s4auto:BooleanProperty
Broader property: s4auto:VruSpecificExteriorLights

*TRUE* when the helmet light switch ison.

6.3.9.1.7 Property sdauto:VruSpecificExteriorLights_leglight
In category: s4auto:BooleanProperty
Broader property: s4auto:VruSpecificExteriorLights

*TRUE* when the leg light switch is on.

6.3.9.1.8 Property sdauto:VruSpecificExteriorLights_wheellight
In category: s4auto:BooleanProperty
Broader property: s4auto:VruSpecificExteriorLights

*TRUE* when the wheel light switch ison.
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6.3.9.1.9 Property s4auto:VruMovementControl

6.3.9.1.9.0 Definition
Isproperty of: s4auto:VulnerableRoadUser
This property indicates the status of the possible human control over aVVRU vehicle.
The following property values are defined:
- 1 braking - to indicate that the VRU is braking;
- 2 hardBraking - to indicate that the VRU is braking hard;
- 3 stopPedalling - to indicate that the VRU stopped pedalling;
- 4 brakingAndStopPedalling - to indicate that the VRU stopped pedalling an is braking;
- 5 hardBrakingAndStopPedalling - to indicate that the VRU stopped pedalling an is braking hard;

- 6 noReaction - to indicate that the VRU is not changing its behaviour.

6.3.9.1.9.1 Property value s4auto:VruMovementControl_braking
Isvalue of property: s4auto:VruMovementControl
Value: 1

1 braking - to indicate that the VRU is braking.

6.3.9.1.9.2 Property value s4auto:VruMovementControl_hardBraking
Isvalue of property: s4auto:VruMovementControl
Value: 2

2 hardBraking - to indicate that the VRU is braking hard.

6.3.9.1.9.3 Property value s4auto:VruMovementControl stopPedaling
Isvalue of property: s4auto:VruMovementControl
Value: 3

3 stopPedalling - to indicate that the VRU stopped pedalling.

6.3.9.1.94 Property value s4auto:VruMovementControl brakingAndStopPedaling
Isvalue of property: s4auto:VruMovementControl
Value: 4

4 brakingAndStopPedalling - to indicate that the VRU stopped pedalling and is braking.

6.3.9.1.95 Property value s4auto:VruMovementControl hardBrakingAndStopPedaling
Isvalue of property: s4auto:VruMovementControl
Value: 5

5 hardBrakingAndStopPedalling - to indicate that the VRU stopped pedalling and is braking hard.
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6.3.9.1.9.6 Property value s4auto:VruMovementControl_noReaction
Isvalue of property: s4auto:VruMovementControl
Value: 6

6 noReaction - to indicate that the VRU is not changing its behaviour.
6.3.9.1.10 Property s4auto:VruSizeClass

6.3.9.1.10.0 Definition
Isproperty of: s4auto:VulnerableRoadUser
This property indicates the approximate size of aVRU including the VRU vehicle used.
The following property values are defined:
- 1 low - to indicate that the VRU size classis low depending on the VRU profile;
- 2 medium - to indicate that the VRU size class is medium depending on the VRU profile;

- 3 high - to indicate that the VRU size classis high depending on the VRU profile.

6.3.9.1.10.1 Property value s4auto:VruSizeClass_ low
Isvalue of property: s4auto:VruSizeClass
Value: 1

1 low - to indicate that the VRU size classis low depending on the VRU profile.

6.3.9.1.10.2 Property value s4auto:VruSizeClass_medium
Isvalue of property: s4auto:VruSizeClass
Value: 2

2 medium - to indicate that the VRU size classis medium depending on the VRU profile.

6.3.9.1.10.3 Property value s4auto:VruSizeClass_high
Isvalue of property: s4auto:VruSizeClass
Value: 3

3 high - to indicate that the VRU size class is high depending on the VRU profile.
6.3.9.1.11 Feature kind s4auto:VulnerableRoadUser_Animal

6.3.9.1.11.0 Definition
Broader featurekind: s4auto:VulnerableRoadUser

VRU Profile 4 - Animal. For example: dogs, wild animals, horses, cows, sheep, kangaroos, etc.

6.3.9.1.11.1 Feature kind s4auto:VulnerableRoadUser_Animal_farm-animal
Broader featurekind: s4auto:VulnerableRoadUser Animal

An animal belonging to afarm.
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6.3.9.1.11.2 Feature kind s4auto:VulnerableRoadUser Animal_ service-animal
Broader featurekind: s4auto:VulnerableRoadUser_Animal

An animal that supports a human being.

6.3.9.1.11.3 Feature kind s4auto:VulnerableRoadUser_Animal_wild-animal
Broader featurekind: s4auto:VulnerableRoadUser Animal

An animal living in the wildness.
6.3.9.1.12 Feature kind s4auto:VulnerableRoadUser Bicyclist

6.3.9.1.12.0 Definition
Broader feature kind: s4auto:VulnerableRoadUser

VRU Profile 2 - Bicyclist. For example: user of bicycle, wheelchair, rollerskater, e-scooter, pedelec, or amounted horse
rider.

6.3.9.1.12.1 Feature kind s4auto:VulnerableRoadUser_Bicyclist bicyclist
Broader featurekind: s4auto:VulnerableRoadUser Bicyclist

A cycle and bicyclist.

6.3.9.1.12.2 Feature kind s4auto:VulnerableRoadUser_Bicyclist_ e-scooter
Broader featurekind: s4auto:VulnerableRoadUser Bicyclist

An e-scooter and rider.

6.3.9.1.12.3 Feature kind s4auto:VulnerableRoadUser Bicyclist horse-and-rider
Broader featurekind: s4auto:VulnerableRoadUser Bicyclist

A horse and rider.

6.3.9.1.124 Feature kind s4auto:VulnerableRoadUser Bicyclist pedelec
Broader featurekind: s4auto:VulnerableRoadUser Bicyclist

A pedelec and rider.

6.3.9.1.12.5 Feature kind s4auto:VulnerableRoadUser_Bicyclist_ personal-transporter
Broader featurekind: s4auto:VulnerableRoadUser Bicyclist

A personal-transporter and rider.

6.3.9.1.12.6 Feature kind s4auto:VulnerableRoadUser_Bicyclist_rollerskater
Broader featurekind: s4auto:VulnerableRoadUser Bicyclist

A rollerkater and skater.

6.3.9.1.12.7 Feature kind s4auto:VulnerableRoadUser Bicyclist speed-pedelec
Broader featurekind: s4auto:VulnerableRoadUser Bicyclist

A speed-pedelec and rider.
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6.3.9.1.12.8 Feature kind s4auto:VulnerableRoadUser Bicyclist wheelchair-user
Broader featurekind: s4auto:VulnerableRoadUser Bicyclist

A wheelchair and its user.
6.3.9.1.13 Feature kind s4auto:VulnerableRoadUser Motorcyclist

6.3.9.1.13.0 Definition
Broader feature kind: s4auto:VulnerableRoadUser

VRU Profile 3 - Motorcyclist, which are equipped with engines that allow them to move on the road. It includes users
(driver and passengers, e.g. children and animals) of Powered Two Wheelers (PTW) such as mopeds (motorized
scooters), motorcycles or side-cars.

6.3.9.1.13.1 Feature kind s4auto:VulnerableRoadUser Motorcyclist moped
Broader feature kind: s4auto:VulnerableRoadUser_Motorcyclist

A moped and rider.

6.3.9.1.13.2 Feature kind s4auto:VulnerableRoadUser Motorcyclist motorcycle
Broader feature kind: s4auto:VulnerableRoadUser_Motorcyclist

A motorcycle and rider.

6.3.9.1.13.3 Feature kind s4auto:VulnerableRoadUser_Motorcyclist_motorcycle-and-
sidecar-left

Broader featurekind: s4auto:VulnerableRoadUser Motorcyclist

A motorcycle with sidecar on the left and rider.

6.3.9.1.13.4 Feature kind s4auto:VulnerableRoadUser_Motorcyclist_motorcycle-and-
sidecar-right

Broader featurekind: s4auto:VulnerableRoadUser Motorcyclist

A motorcycle with sidecar on the right and rider.
6.3.9.1.14 Feature kind s4auto:VulnerableRoadUser Pedestrian

6.3.9.1.14.0 Definition
Broader feature kind: s4auto:VulnerableRoadUser

VRU Profile 1 - Pedestrian. For example: adult, child, elderly person, pram, animal, blind person guided by a dog, rider
off its bike.

6.3.9.1.14.1 Feature kind s4auto:VulnerableRoadUser_ Pedestrian_first-responder
Broader featurekind: s4auto:VulnerableRoadUser_Pedestrian

A pedestrian with the role of afirst responder.

6.3.9.1.14.2 Feature kind s4auto:VulnerableRoadUser_Pedestrian_ordinary-pedestrian
Broader featurekind: s4auto:VulnerableRoadUser Pedestrian

A pedestrian to which no more-specific profile applies.
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6.3.9.1.14.3 Feature kind s4auto:VulnerableRoadUser Pedestrian_road-worker
Broader featurekind: s4auto:VulnerableRoadUser_Pedestrian

A pedestrian with the role of aroad worker.
6.3.10 Vulnerable Road User Clusters

6.3.10.0 Overview
Figure 68 describes vulnerable road user clusters, that consist of vulnerable road users.

One may describe when and for what reason a vulnerable road user joins or leaves a cluster, and when the cluster leader
breaks-up the cluster.

saref:FeatureKind saref:FeatureKind

s4auto: VRUCluster e — | s4auto:VulnerableRoadUser
| saref:consistsOf >

saref:ProcedureExecution

A

s4auto:ClusterJoin '—(all}sarv:f:madeBy-)r| s4auto:VulnerableRoadUser

|
I——( all) saref: :!argets——)| sdauto: VRUCluster

s4auto:ClusterBreakup —(all) saref:madeBy—)i s4auto:VulnerableRoadUser

I—tall) saref? :targets—>: sd4auto:VRUCluster

(some) saref:hasResult—» sdauto:ClusterBreakupReason
[ ;% |' |
|

- - sdauto:ClusterBreakupReason_clusteringPurposeCompleted

T ... (4 other)

sdauto:ClusterLeave —(all) saref:madeBy» s4auto:VulnerableRoadUser
|—(all) Saref:!argets—-): sdauto: VRUCluster

(some) saref:hasResult» sdauto:ClusterLeaveReason
o
|

sdauto:Cluster] eaveReason cancelledJoin

"% ... (7 other)

Figure 68: Vulnerable Road User Clusters

Figure 69 provides practical examples.
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|[ saref:FeatureOfInterest ‘ sdauto: VRUCluster
1

sarefconsistsOf saref:FeatureOfInterest | sdauto:VulnerableRoadUser

<bjcvelist]> —saref:hasFeaturcKind=2»  sdauto:VulperableRoadUser Bicyelist bicyelist

Y

saref:FeatureOfInterest | sdauto:VulnerableRoadUser

Y

<bicvelistl> —sarefhasFeatureKind»  <4auto:VulperableRoadUser Bicyelist bicyvelist

- i““deDFE

saref !1m1|.1||.'<l.1m[|—’1 "2020-02-02T18:40:00"xsd:date Time

aref. [.ngclv‘% =vruCluster ‘

csdauto:ClusterLeave

——————sarelmadeBy

sarelhasT uuc~l.m||1—)1 "2020-02-02T18:40:00"* xsd:date Time

saref: r.u!:cl\—){ <vruCluster

\4‘\FE[.1|.I\R€\\:||—% sdauto:ClusterL eaveReason_joiningAnotherCluster

sdauto:ClusterBreakup |

saref-niadeBy <bicvelistl=

saref '.l.n'l'l-.ne:l.unp—b{ "2020-02-02T18:40:00" " xsd:dateTime

p———————saref’ t-\:gcls—D{ “ymuCluster=

—‘.»ucl"lml{csulr—){ sdauto:ClusterBreakupReason _clusteringPurposeCompleted |

Figure 69: Example for Vulnerable Road User Clusters

6.3.10.1 Feature kind s4auto:VRUCluster
Broader featurekind: s4auto:TrafficParticipant

A Vulnerable Road User (VRU) cluster isagroup of VRUs with a homogeneous behaviour (see ETS
TS 103 300-2 [i.18]), where VRU Awareness Messages (VAM) related to the VRU cluster provide information about
the entire cluster. Within aVRU cluster, VRU devices take the role of either leader (one per cluster) or member.

A VRU Cluster may have a geometry as a bounding box.

A cluster may contain VRU devices of multiple profiles. A cluster isreferred to as "homogeneous” if it contains devices
of only one profile, and "heterogeneous' if it contains VRU devices of more than one profile (e.g. a mixed group of
pedestrians and bicyclists).

s4auto:VRUCluster belongsto the eponym class s4auto:VRUCluster. Thisclass groups s4auto:VRUCluster,
narrower featurekinds, and features of interest of thiskind.

6.3.10.2 Procedure Execution s4auto:ClusterBreakup

Describes the act of aVVRU leader carrying out a procedure to breakup a VRU cluster. It islinked to the VRU cluster
using OP saref:targets. DP saref:resultTime indicates the time of breakup. OP saref:hasResult, if present,
indicates the reason for breakup.
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6.3.10.3 Class s4auto:ClusterBreakupReason

6.3.10.3.0 Definition
This class indicates the reasons why a cluster |eader intendsto break up aVRU cluster.
The following instances are defined:
- sdauto:ClusterBreakupReason_clusteringPurposeCompleted - the cluster purpose has been completed;

- s4auto:ClusterBreakupReason_leaderMovedOutOfClusterBoundingBox - the leader moved out of the
cluster's bounding box;

- s4auto:ClusterBreakupReason_joiningAnotherCluster - the cluster leader is about to join another
cluster;

- s4auto:ClusterBreakupReason_enteringlLowRiskAreaBasedOnMaps - the cluster is entering an area
identified as low risk based on the use of maps,

- s4auto:ClusterBreakupReason_receptionOfCpmContainingCluster - the leader received a Collective
Perception M essage containing information about the same cluster.

6.3.10.3.1 sd4auto:ClusterBreakupReason_clusteringPurposeCompleted

The cluster purpose has been completed.

6.3.10.3.2 s4auto:ClusterBreakupReason_enteringlLowRiskAreaBasedOnMaps

The cluster is entering an areaidentified as low risk based on the use of maps.

6.3.10.3.3 s4auto:ClusterBreakupReason_joiningAnotherCluster

The cluster leader is about to join another cluster.

6.3.10.3.4 sdauto:ClusterBreakupReason_leaderMovedOutOfClusterBoundingBox

The leader moved out of the cluster's bounding box.

6.3.10.3.5 s4auto:ClusterBreakupReason_receptionOfCpmContainingCluster

The leader received a Collective Perception Message containing information about the same cluster.

6.3.10.4 Procedure Execution s4auto:ClusterJoin
Describes the act of aVRU carrying out a procedure to join a VRU cluster. It islinked to the VRU that joins the cluster

using OP s4auto:madeBy, and to the VRU cluster using OP saref:targets. DP saref:resultTime indicatesthetime
of joining. Typically, as4auto:ClusterJoin hasno saref:hasResult.

6.3.10.5 Procedure Execution s4auto:ClusterLeave

Describes the act of aVRU cluster participant carrying out a procedure to leave a VRU cluster. It islinked to the
VRU cluster using OP saref:targets. DP saref:resultTime indicatesthe time of leaving. OP saref:hasResult, if
present, indicates the reason why a cluster participant is leaving the cluster.

6.3.10.6 Class s4auto:ClusterLeaveReason

6.3.10.6.0 Definition

This property indicates the reason why a cluster participant is leaving the cluster.
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The following instances val ues are defined:
- s4auto:ClusterLeaveReason_clusterLeaderLost - if the cluster leader cannot be found anymore;
- s4auto:ClusterLeaveReason_clusterDisbandedByLeader - if the cluster has been disbanded by the |eader;

- sdauto:ClusterLeaveReason_outOfClusterBoundingBox - if the participants moved out of the cluster's
bounding box;

- sdauto:ClusterLeaveReason_outOfClusterSpeedRange - if the cluster speed moved out of adefined range;
- sdauto:ClusterLeaveReason_joiningAnotherCluster - if the participant is joining another cluster;

- s4auto:ClusterLeaveReason_cancelledJoin - if the participant is cancelling ajoining procedure;

- s4auto:ClusterLeaveReason_failedJoin - if the participant failed to join the cluster;

- sd4auto:ClusterLeaveReason_safetyCondition - if asafety condition applies.

6.3.10.6.1 sd4auto:ClusterLeaveReason_cancelledJoin

The participant is cancelling ajoining procedure.

6.3.10.6.2 s4auto:ClusterLeaveReason_clusterDisbandedByLeader
The cluster has been disbanded by the leader.

6.3.10.6.3 sd4auto:ClusterLeaveReason clusterLeaderLost

The cluster leader cannot be found anymore.

6.3.10.6.4 sd4auto:ClusterLeaveReason failedJoin

The participant failed to join the cluster.

6.3.10.6.5 s4auto:ClusterLeaveReason_joiningAnotherCluster

The participant isjoining another cluster.

6.3.10.6.6 s4auto:ClusterLeaveReason_outOfClusterBoundingBox

The participants moved out of the cluster's bounding box.

6.3.10.6.7 s4auto:ClusterLeaveReason outOfClusterSpeedRange

The cluster speed moved out of a defined range.

6.3.10.6.8 sdauto:ClusterLeaveReason_safetyCondition

A safety condition applies.

6.3.11 Parking Spots

6.3.11.0 Overview

Figure 70 illustrates the kind of parking spots, its different narrower kinds, and the properties that can be used to
describeit. Vehicles have a state related to a parking spot.
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saref:FeatureKind
sdauto:ParkingSpot
skos:broader saref:hasProperty
sdauto:ElectricChargingParkingSpot l——) sdauto:ParkingSpotState
A
sdauto:RegularParkingSpot saref:isValueOfProperty .
sdauto:ParkingSpotStateFree
SpecialPermitParkings
... (3 other)
saref:FeatureKind | saref:FeatureKind
sdauto:Vehicle ——saref:hasProperty—>  sdauto:VehicleParkingState
saref:isValueOfProperty
... (6 other)

Figure 70: Parking Spots

Figure 71 and Figure 72 provide practical examples.
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: saref:Observation

F——sare[:observes =ParkingSpotl>

—sarefzohservcs—)| sdauto:ParkingSpotState |

sarefhasResul }I sdauto: ParkingSpotStateOpen |

3 :Instant

time:inXSDDate TimeStamp time:inXSDDate TimeStamp

"2020-04-08T09:00:00Z""xsd:datc TimeStamp

"2020-04-08T21:00:00Z"""xsd:datcTimeStamp

saref:FeatureKind | s4auto:ParkingSpot

sarcf:FeaturcOfInterest | s4auto:ParkingSpot geo:Feature

: sd4auto:RegularParkingSpot

[€—sarcl:hasF catureKind— <ParkingSpot1>

geothasCentroi geo:Geometry ,veu:in\\»’KT—)[ "POINT( 4.325145 52.081927 )" geo:wktLiteral

[——sarcf:obscrves <carl>

s;lref:hasTimeslmnp*){ "2020-04-08T14:02:10"xsd:date Time

e sdauto:ItineraryPath

sarcfiisValueOfProperty

:Property Value

—s4amo:is(.‘omposed0f4>‘ : saref:Property Value |—sarer:is\lalue()n’raperty sdauto:GeoPosition

—sarel":l\asanuCAP{ "POINT( 4.330057 52.082028 )"""geo:wktLiteral

—sdauto:hasIndex:
—s-'klulo:isComposedOf‘){ : saret:PropertyValue |—sarer:is\f'ulueorl’mpen, sdauto:GeoPosition

—sureﬁllas\';||ue4)[ "POINT/( 4.325145 52.081927 )"*geo:wktLiteral

—sdauto:hasindex:

Figure 71: Example for Parking Spots (1/2)
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saref:observes——

<carl>

——saref:hasTimestamp—>

"2020-04-08T14:02:10"xsd:dateTime

saref:observes: >

s4auto: VehicleParkingState

saref:hasResult—

s4auto: VehicleParkingState AtDropOffSpot

: saref:Observation

saref:observes >

<carl>

——saref:hasTimestamp—>

"2020-04-08T14:04:00""xsd:dateTime

saref:observes >

s4auto: VehicleParkingState

saref:hasResult—»

s4auto: VehicleParkingStateDriving ToParkingSpot

: saref:Observation

saref:observes——

<carl>

——saref:hasTimestamp—>

"2020-04-08T14:07:00" xsd:dateTime

saref:observes >

sd4auto: VehicleParkingState

saref:hasResult—»

s4auto: VehicleParkingStateParking

: saref:Observation

sarefiobserves )

<carl>

m.cfzhasTimestamp—)

"2020-04-08T14:10:00" xsd:dateTime

——saref:observes——»

s4auto:VehicleParkingState

——saref*hasResult—»

s4auto: VehicleParkingStateParked

Figure 72: Example for Parking Spots (2/2)
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6.3.11.1 Feature kind s4auto:ParkingSpot

6.3.11.1.0 Definition
Broader featurekind: s4auto:AutomotiveEntity
A location that is designated for parking. A parking spot is a geo:Feature and can thus have a geometry.

s4auto:ParkingSpot belongsto the eponym class s4auto:ParkingSpot. This class groups s4auto:ParkingSpot,
narrower featurekinds, and features of interest of thiskind.

6.3.11.1.1 Property s4auto:ParkingSpotState

6.3.11.1.1.0 Definition
Isproperty of: s4auto:ParkingSpot

The state related to parking spots. Possible values for parking spot state are Free, occupied, reserved, closed, charging.

6.3.11.1.1.1 Property value s4auto:ParkingSpotStateCharging
Isvalue of property: s4auto:ParkingSpotState

A type of state for Parking Spot.

6.3.11.1.1.2 Property value s4auto:ParkingSpotStateClosed
Isvalue of property: s4auto:ParkingSpotState

A type of state for Parking Spot.

6.3.11.1.1.3 Property value s4auto:ParkingSpotStateFree
Isvalue of property: s4auto:ParkingSpotState

A type of state for Parking Spot.

6.3.11.1.14 Property value s4auto:ParkingSpotStateOccupied
Isvalue of property: s4auto:ParkingSpotState

A type of state for Parking Spot.

6.3.11.1.1.5 Property value s4auto:ParkingSpotStateOpen
Isvalue of property: s4auto:ParkingSpotState

A type of state for Parking Spot.

6.3.11.1.1.6 Property value s4auto:ParkingSpotStateReserved
Isvalue of property: s4auto:ParkingSpotState

A type of state for Parking Spot.

6.3.11.1.2 Feature kind s4auto:ElectricChargingParkingSpot
Broader featurekind: s4auto:ParkingSpot

A type of parking spot.
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6.3.11.1.3 Feature kind s4auto:RegularParkingSpot
Broader featurekind: s4auto:ParkingSpot

A type of parking spot.

6.3.11.1.4 Feature kind s4auto:SpecialPermitParkingSpot
Broader featurekind: s4auto:ParkingSpot

A type of parking spot. Parking spot reserved for special permits (authorities, disabled, blue Zone, resident, etc.).
6.3.11.2 Property s4auto:VehicleParkingState

6.3.11.2.0 Definition
Isproperty of: s4auto:Vehicle

The state related to the parking phases of avehicle.

6.3.11.2.1 Property value s4auto:VehicleParkingStateAtDropOffSpot
Isvalue of property: s4auto:VehicleParkingState

A type of state for Parking Vehicle.

6.3.11.2.2 Property value s4auto:VehicleParkingStateAtPickUpSpot
Isvalue of property: s4auto:VehicleParkingState

A type of state for Parking Vehicle.

6.3.11.2.3 Property value s4auto:VehicleParkingStateCharging
Isvalue of property: s4auto:VehicleParkingState

A type of state for Parking Vehicle.

6.3.11.2.4 Property value s4auto:VehicleParkingStateDrivingToParkingSpot
Isvalue of property: s4auto:VehicleParkingState

A type of state for Parking Vehicle.

6.3.11.2.5 Property value s4auto:VehicleParkingStateDrivingToPickUpSpot
Isvalue of property: s4auto:VehicleParkingState

A type of state for Parking Vehicle.

6.3.11.2.6 Property value s4auto:VehicleParkingStateParked
Isvalue of property: s4auto:VehicleParkingState

A type of state for Parking Vehicle.

6.3.11.2.7 Property value s4auto:VehicleParkingStateParking
Isvalue of property: s4auto:VehicleParkingState

A type of state for Parking Vehicle.
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6.3.12 Automotive Devices

6.3.12.0 Overview

Figure 73 illustrates the narrower kinds of automotive device, and the different categories of automotive devices.

saref:DeviceKind
[
sdauto: AutomotiveDevice -------------- -)JI sd4auto: AutomotiveDevice
! A |
skos:broader | 1
, sdauto:OnBoardUnit | sd4auto:RoadSideEquipment
- = A '
sdauto:MobileUnit | — sd4auto:RoadSideUnit
— sdauto:RoadSideActuator

|(some) saref:controls : sdauto: AutomotiveEntity

T— s4auto: TrafficLightController .

—t sdauto:RoadSideSensor

|(some) saref:observes : sdauto: AutomotiveEntity
L J

Figure 73: Automotive Devices

Figure 74 provide practical examples.
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saref:FeatureKind | s4auto:Vehicle saref:FeatureOfInterest | s4auto:Vehicle
sdauto:ConvertibleVehicle <€ —saref:hasFeatureKind— =<vehicle>

sdsyst:hasSubSystem

saref:DeviceKind |s4auto:AutomotiveDevice saref:Device saref: AutomotiveDevice
to: it €—saref:hasFeatureKind— <obu>
saref:FeatureKind | s4auto:VulnerableRoadUser saref:FeatureOflInterest | s4auto:VulnerableRoadUser

ito:VulnerableRoadUser_Animal_farm-animal [€—saref:hasFeatureKind— <animal>

s4syst:hasSubSystem

saref:DeviceKind [sdauto:AutomotiveDevice saref:Device saref: AutomotiveDevice
sdauto:MobileUnit €—saref-hasDeviceKind— <mu>

saref:DeviceKind | sdauto:RoadSideEquipment saref:Device sdauto:RoadSideEquipment

ex:RoadSideEquipmentInCatalog €—sarefhasDeviceKind— <RoadSideEquipment ication>
saref:DeviceKind sd4auto:RoadSideActuator saref:Device sdauto:RoadSideActuator

ex:RoadSideActuatorinCatalog €—sarefthasDeviceKind— =RoadSideActuatorlnApplication>

saref:controls saref:controls
+ ....‘ef.uuuu' 1
A

saref:FeatureKind | sdauto:AutomotiveEntity [€—saref:hasFeatureKind— saref:FeatureOfInterest |sdauto:AutomotiveEntity

ex:RetractableBollardInCatalog <RetractableBollardInApplication>

Figure 74: Example for Automotive Devices
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6.3.12.1 Device kind s4auto:AutomotiveDevice
Broader devicekind: s4auto:AutomotiveEntity
A device used to wirelessly communicate with other devices for safety and mobility purposes.

s4auto:AutomotiveDevice belongsto the eponym class s4auto: AutomotiveDevice. Thisclassgroups
s4auto:AutomotiveDevice, narrower device kinds, and devices of thiskind.

6.3.12.2 Device kind s4auto:MobileUnit
Broader devicekind: s4auto:AutomotiveDevice

A device used to wirelessly communicate with other devices for safety and mobility purposes carried by a pedestrian,
bicyclist, work zone worker, or other traveller.

6.3.12.3 Device kind s4auto:0OnBoardunit
Broader devicekind: s4auto:AutomotiveDevice

A device used to wirelessly communicate with other devices for safety and mobility purposesinstalled in avehicle as
original equipment or as aftermarket equipment (sometimes referred to as an "aftermarket safety device (ASD)".

6.3.12.4 Device class s4auto:RoadSideEquipment
Super class. s4auto:AutomotiveDevice

A road side equipment can be either a smple datarelay between vehicles and infrastructure or between the vehicles
themselves, or it can run applications. It is usually high mounted in existing equipment, such as a street light, city traffic
light, VMS or highway sign, or hasits own pole.

Includes the ITS-C road side units and other ITS field equipment (includes traffic signal controllers).

6.3.12.5 Device class s4auto:RoadSideActuator
Super class: s4auto:RoadSideEquipment

Devices deployed along the road that produce signals based on road side sensor data measurements. Types of road side
actuators that are relevant are devices such astraffic light controllers changing from red to green based on detected
vehicles.

6.3.12.6 Device class s4auto:TrafficLightController
Super class: s4auto:RoadSideActuator

A device that automatically operates coloured lights, typically red, amber, and green, for controlling traffic at road
junctions, pedestrian crossings, and roundabouts.

6.3.12.7 Device class s4auto:RoadSideSensor
Super class: s4auto:RoadSideEquipment

Sensors such as cameras, radars that are deployed along the road (e.g. at intersections and at poles along a highway).
Road side sensors perform measurements, such as speed, position (relative or absolute), dimension, direction, etc. of
road objects.
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6.3.12.8 Device class s4auto:RoadSideUnit
Super class: s4auto:RoadSideEquipment
A transportation infrastructure communications device located on the roadside that provides V2X connectivity between

On Board Units/Mabile Units and other parts of the transportation infrastructure including traffic control devices, traffic
management systems, and back-office systems.

NOTE: Devicesthat are not part of the transportation infrastructure, such as cellular base stations or satellites, are
not Road Side Units.

6.3.12.9 Sensors

6.3.12.9.1 Sensor category s4auto:AcousticSensor

The class of acoustic sensors.

6.3.12.9.2 Sensor category sd4auto:InductionLoopSensor

The class of induction loop sensors.

6.3.12.9.3 Sensor category sd4auto:ItsAggregationSensor

The class of systems that aggregate information from other received I TS messages.

6.3.12.9.4 Sensor category s4auto:LidarSensor

The class of lidar sensors.

6.3.12.9.5 Sensor category sd4auto:LocalAggregationSensor

The class of systemsthat aggregate information from different local sensors. Aggregation may include fusion.

6.3.12.9.6 Sensor category s4auto:MonovideoSensor

The class of mono video sensors.

6.3.12.9.7 Sensor category sd4auto:NightvisionSensor

The class of night vision sensors.

6.3.12.9.8 Sensor category s4auto:PmdSensor

The class of photonic mixing device sensors.

6.3.12.9.9 Sensor category s4auto:RadarSensor

The class of radar sensors.

6.3.12.9.10 Sensor category sd4auto:SphericalCameraSensor

The class of spherical camera sensors.

6.3.12.9.11 Sensor category s4auto:StereovisionSensor

The class of stereo vision sensors.
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6.3.12.9.12 Sensor category sd4auto:UltrasonicSensor

The class of ultrasonic sensors.

6.3.12.9.13 Sensor category s4auto:UwbSensor

The class of ultra wide band sensors.
6.3.13 Traffic Event Observations

6.3.13.0 Overview

Figure 75 describes the specidization of saref:0bservation for observing traffic events.
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Figure 75: Traffic Event Observation

Figure 76 provides practical examples.
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: saref: TrafficEventObservation

f————saref:made By———— <carl>

—s4auto:affectsTrafficDirection®  sdauto: TrafficDirection_downstreamTraffic

———saref:observes—  sdauto:Hazardousl ocation-SurfaceCondition_fire

——saref:hasResultPosition— : saref:PropertyValue —saref:isValueOfProperty—» sdauto:GeoPosition

L:trcl'.‘ll:l_x\'zlluc—) "POINT( 4.330057 52.082028 )"""geo:wkiLiteral

Figure 76: Example for Traffic Event Observation

6.3.13.1 s4auto:TrafficEventObservation

6.3.13.1.0 Definition

Act of carrying an observation resulting in atraffic event description. OP saref:hasResult linksto the cause of the
traffic event. OP saref:observes linksto the direction and traffic direction where the event occurred.

6.3.13.1.1 Property sdauto:affectsTrafficDirection
Isa: owl:ObjectProperty
Range: s4auto:TrafficDirection

Links atraffic event observation to which traffic direction the observed event affects.
6.3.13.1.2 Class s4auto:TrafficDirection

6.3.13.1.2.0 Definition
The class of traffic direction in which observed traffic events are detected.
The following instances are defined:
- sdauto:TrafficDirection_allTrafficDirections - for al traffic directions;
- sdauto:TrafficDirection_upstreamTraffic - for upstream traffic;
- s4auto:TrafficDirection_downstreamTraffic - for downstream traffic;
- s4auto:TrafficDirection_oppositeTraffic - for traffic in the opposite direction.

Thetermsupstream, downstream and oppositeTraffic arerelative to the event position.

6.3.13.1.2.1 s4auto:TrafficDirection_allTrafficDirections

All traffic directions.

6.3.13.1.2.2 sd4auto:TrafficDirection_downstreamTraffic

Downstream traffic.

6.3.13.1.2.3 sdauto:TrafficDirection_oppositeTraffic

Traffic in the opposite direction.
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6.3.13.1.24 s4auto:TrafficDirection_upstreamTraffic

Upstream traffic.

6.3.13.1.3 Property saref:hasResult
6.3.13.1.4 Class s4auto:TrafficEventCause
6.3.13.1.4.0 Definition

Class of concepts that describe traffic event causes.

The traffic event cause is completely defined by the top-level concepts. Narrower concepts may provide additional
information that is not strictly necessary.

6.3.13.1.4.1 s4auto:Accident

6.3.13.1.4.1.0 Definition
In case the type of event is aroad accident.
The following narrower traffic event causes are defined:
- s4auto:Accident_multiVehicleAccident - in case more than two vehicles are involved in accident;

- s4auto:Accident_heavyAccident - in case the airbag of the vehicle involved in the accident istriggered, the
accident requires important rescue and/or recovery work;

- s4auto:Accident_accidentInvolvingLorry - in casethe accident involvesalorry;
- s4auto:Accident_accidentInvolvingBus - in case the accident involves a bus;

- s4auto:Accident_accidentInvolvingHazardousMaterials - in case the accident involves hazardous
material;

- sdauto:Accident_accidentOnOppositelane - in case the accident happens on opposite lanes;
- s4auto:Accident_unsecuredAccident - in casethe accident is not secured,

- s4auto:Accident_assistanceRequested - in case rescue and assistance are requested.

6.3.13.1.4.1.1 sd4auto:Accident_accidentInvolvingBus

In case the accident involves abus.

6.3.13.1.4.1.2 s4auto:Accident_accidentInvolvingHazardousMaterials

In case the accident involves hazardous material.

6.3.13.1.4.1.3 s4auto:Accident_accidentInvolvinglLorry

In case the accident involves alorry.

6.3.13.1.4.1.4 s4auto:Accident_accidentOnOppositelane

In case the accident happens on opposite lanes.

6.3.13.1.4.1.5 s4auto:Accident_assistanceRequested

In case rescue and assistance are requested.
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6.3.13.1.4.1.6 s4auto:Accident_heavyAccident

In case the airbag of the vehicle involved in the accident istriggered, the accident requires important rescue and/or
recovery work.

6.3.13.1.4.1.7 sd4auto:Accident_multiVehicleAccident

In case more than two vehicles are involved in accident.

6.3.13.1.4.1.8 s4auto:Accident_unsecuredAccident

In case the accident is not secured.
6.3.13.1.4.2 sd4auto:AdverselWeatherCondition-Adhesion

6.3.13.1.4.2.0 Definition
In case the type of event islow adhesion.
The following narrower traffic event causes are defined:

- s4auto:AdverseWeatherCondition-Adhesion_heavyFrostOnRoad - in case the low road adhesion is due to
heavy frost on the road;

- s4auto:AdverseWeatherCondition-Adhesion_fuelOnRoad - in case the low road adhesion is due to fuel on
the road;

- s4auto:AdverseWeatherCondition-Adhesion_mudOnRoad - in case the low road adhesion is due to mud on
the road;

- s4auto:AdverseWeatherCondition-Adhesion_snowOnRoad - in case the low road adhesion is due to snow
on the road;

- s4auto:AdverseWeatherCondition-Adhesion_iceOnRoad - in case the low road adhesion is due to ice on
the road;

- s4auto:AdverseWeatherCondition-Adhesion_blackIceOnRoad - in casethe low road adhesion is dueto
black ice on the road;

- s4auto:AdverseWeatherCondition-Adhesion_oilOnRoad - in case the low road adhesion is due to oil on
the road;

- s4auto:AdverseWeatherCondition-Adhesion_looseChippings - in case the low road adhesion is due to
loose gravel or stone fragments detached from a road surface or from a hazard;

- s4auto:AdverseWeatherCondition-Adhesion_instantBlackIce - in case the low road adhesion is dueto
instant black ice on the road surface;

- s4auto:AdverseWeatherCondition-Adhesion_roadsSalted - when the low road adhesion is due to salted
road.

6.3.13.1.4.2.1 s4auto:AdverseWeatherCondition-Adhesion_blackIceOnRoad

In case the low road adhesion is due to black ice on the road.

6.3.13.1.4.2.2 s4auto:AdverseWeatherCondition-Adhesion_fuelOnRoad

In case the low road adhesion is due to fuel on the road.

6.3.13.1.4.2.3 s4auto:AdverseWeatherCondition-Adhesion_heavyFrostOnRoad

In case the low road adhesion is due to heavy frost on the road.
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6.3.13.1.4.2.4 s4auto:AdverseWeatherCondition-Adhesion_iceOnRoad

In case the low road adhesion is due to ice on the road.

6.3.13.1.4.2.5 s4auto:AdverseWeatherCondition-Adhesion_instantBlackIce

In case the low road adhesion is due to instant black ice on the road surface.

6.3.13.1.4.2.6 s4auto:AdverseWeatherCondition-Adhesion_looseChippings

In case the low road adhesion is due to lose gravel or stone fragments detached from aroad surface or from a hazard.

6.3.13.1.4.2.7 s4auto:AdverseWeatherCondition-Adhesion_mudOnRoad

In case the low road adhesion is due to mud on the road.

6.3.13.1.4.2.8 s4auto:AdverseWeatherCondition-Adhesion_oilOnRoad

In case the low road adhesion is due to oil on the road.

6.3.13.1.4.2.9 s4auto:AdverseWeatherCondition-Adhesion_roadsSalted

In case the low road adhesion is due to salted road.

6.3.13.1.4.2.10 s4auto:AdverseWeatherCondition-Adhesion_snowOnRoad

In case the low road adhesion is due to snow on the road.
6.3.13.1.4.3 sd4auto:AdverseWWeatherCondition-ExtremelWeatherCondition

6.3.13.1.4.3.0 Definition
In case the type of event is extreme weather condition.
The following narrower traffic event causes are defined:

- s4auto:AdverseWeatherCondition-ExtremeWeatherCondition_strongWinds - in case the type of extreme
weather condition is strong wind,

- sdauto:AdverseWeatherCondition-ExtremeWeatherCondition_damagingHail - in case the type of
extreme weather condition is damaging hail;

- sdauto:AdverseWeatherCondition-ExtremeWeatherCondition_hurricane - in case the type of extreme
weather condition is hurricane;

- s4auto:AdverseWeatherCondition-ExtremeWeatherCondition_thunderstorm - in case the type of
extreme weather condition is thunderstorm;

- s4auto:AdverseWeatherCondition-ExtremeWeatherCondition_tornado - in case the type of extreme
westher condition is tornado;

- s4auto:AdverselWeatherCondition-ExtremeWeatherCondition_blizzard - in case the type of extreme
weather condition is blizzard.

6.3.13.1.4.3.1 s4auto:AdverseWeatherCondition-ExtremeWeatherCondition_blizzard

In case the type of extreme weather condition is blizzard.

6.3.13.1.4.3.2 s4auto:AdverseWeatherCondition-ExtremeWeatherCondition_damagingHail

In case the type of extreme weather condition is damaging hail.
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6.3.13.1.4.3.3 s4auto:AdverseWeatherCondition-ExtremeWeatherCondition_hurricane

In case the type of extreme weather condition is hurricane.

6.3.13.1.4.3.4 s4auto:AdverseWeatherCondition-ExtremeWeatherCondition_strongWinds

In case the type of extreme weather condition is strong wind.

6.3.13.1.4.35 s4auto:AdverseWeatherCondition-ExtremeWeatherCondition_thunderstorm

In case the type of extreme weather condition is thunderstorm.

6.3.13.1.4.3.6 s4auto:AdverseWeatherCondition-ExtremeWeatherCondition_tornado

In case the type of extreme weather condition is tornado.
6.3.13.1.44 s4auto:AdverseWeatherCondition-Precipitation

6.3.13.1.4.4.0 Definition
In case the type of event is precipitation.
The following narrower traffic event causes are defined:

- s4auto:AdverselWeatherCondition-Precipitation_heavyRain - in case the type of precipitation is heavy
rain;

- s4auto:AdverselWeatherCondition-Precipitation_heavySnowfall - in case the type of precipitation is
heavy snow fall;

- s4auto:AdverseWeatherCondition-Precipitation_softHail - in casethetype of precipitation is soft hail.

6.3.13.1.44.1 s4auto:AdverseWeatherCondition-Precipitation_heavyRain

In case the type of precipitation is heavy rain.

6.3.13.1.4.4.2 s4auto:AdverseWeatherCondition-Precipitation_heavySnowfall

In case the type of precipitation is heavy snow fall.

6.3.13.1.4.4.3 s4auto:AdverseWeatherCondition-Precipitation_softHail

In case the type of precipitation is soft hail.
6.3.13.1.4.5 s4auto:AdverseWeatherCondition-Visibility

6.3.13.1.4.5.0 Definition
In case the type of event islow visibility.
The following narrower traffic event causes are defined:
- sd4auto:AdverselWeatherCondition-Visibility_fog - in case the cause of low visibility isfog;
- sdauto:AdverseWeatherCondition-Visibility smoke - in case the cause of low visibility is smoke;

- s4auto:AdverseWeatherCondition-Visibility heavySnowfall - in case the cause of low visibility is
heavy snow fall;

- s4auto:AdverseWeatherCondition-Visibility heavyRain - in casethe cause of low visibility is heavy
rain;
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- sdauto:AdverseWeatherCondition-Visibility heavyHail - in case the cause of low visibility is heavy
hail;

- s4auto:AdverseWeatherCondition-Visibility lowSunGlare - in case the cause of low visibility is sun
glare;

- s4auto:AdverseWeatherCondition-Visibility sandstorms - in case the cause of low visibility is sand
storm;

- sdauto:AdverseWeatherCondition-Visibility swarmsOfInsects - in casethe cause of low visibility is
swarm of insects.

6.3.13.1.45.1 s4auto:AdverseWeatherCondition-Visibility fog

In case the cause of low visihility isfog.

6.3.13.1.45.2 s4auto:AdverseWeatherCondition-Visibility heavyHail

In case the cause of low visibility is heavy hail.

6.3.13.1.4.5.3 s4auto:AdverselWeatherCondition-Visibility_heavyRain

In case the cause of low visibility is heavy rain.

6.3.13.1.45.4 s4auto:AdverseWeatherCondition-Visibility heavySnowfall

In case the cause of low visibility is heavy snow fall.

6.3.13.1.455 s4auto:AdverseWeatherCondition-Visibility lowSunGlare

In case the cause of low visibility is sun glare.

6.3.13.1.4.5.6 s4auto:AdverseWeatherCondition-Visibility sandstorms

In case the cause of low visibility is sandstorm.

6.3.13.1.4.5.7 s4auto:AdverseWeatherCondition-Visibility_ smoke

In case the cause of low visibility is smoke.

6.3.13.1.4.5.8 s4auto:AdverseWeatherCondition-Visibility swarmsOfInsects

In case the cause of low visibility is swarm of insects.

6.3.13.1.4.6 s4auto:Aquaplaning

Danger of aguaplaning on the road.
6.3.13.1.4.7 s4auto:CollisionRisk

6.3.13.1.4.7.0 Definition
In case the type of event isacollision risk.
The following narrower traffic event causes are defined:

- s4auto:CollisionRisk longitudinalCollisionRisk - in casethe type of detected collisionrisk is
longitudinal collision risk, e.g. forward collision or face to face collision;

- sd4auto:CollisionRisk_crossingCollisionRisk - in case the type of detected collision risk is crossing
collision risk;
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- sdauto:CollisionRisk_lateralCollisionRisk - in casethe type of detected collision risk islateral
collision risk;

- s4auto:CollisionRisk vulnerableRoadUser - in case the type of detected collision risk involves
vulnerable road users, e.g. pedestrians or bicycles.

6.3.13.1.4.7.1 s4auto:CollisionRisk_crossingCollisionRisk

In case the type of detected collision risk is crossing collision risk.

6.3.13.1.4.7.2 s4auto:CollisionRisk lateralCollisionRisk

In case the type of detected collision risk islateral collision risk.

6.3.13.1.4.7.3 sd4auto:CollisionRisk_longitudinalCollisionRisk

In case the type of detected collision risk islongitudinal collision risk, e.g. forward collision or face to face collision.

6.3.13.1.4.7.4 s4auto:CollisionRisk_vulnerableRoadUser

In case the type of detected collision risk involves vulnerable road users e.g. pedestrians or bicycles.
6.3.13.1.4.8 s4auto:DangerousEndOfQueue

6.3.13.1.4.8.0 Definition
In case the type of event is dangerous end of vehicle queue.
The following narrower traffic event causes are defined:

- s4auto:DangerousEndOfQueue_suddenEndOfQueue - in case a sudden end of queue is detected, e.g. due to
accident or obstacle;

- s4auto:DangerousEndOfQueue_queueOverHill - in case the dangerous end of queue is detected on the road
hill;

- sdauto:DangerousEndOfQueue_queueAroundBend - in case the dangerous end of queue is detected around
the road bend;

- sdauto:DangerousEndOfQueue_queueInTunnel - in case queueis detected in tunnel.

6.3.13.1.4.8.1 s4auto:DangerousEndOfQueue_queueAroundBend

In case the dangerous end of queue is detected around the road bend.

6.3.13.1.4.8.2 s4auto:DangerousEndOfQueue_queueInTunnel

In case queue is detected in tunnel.

6.3.13.1.4.8.3 s4auto:DangerousEndOfQueue_queueOverHill

In case the dangerous end of queue is detected on the road hill.

6.3.13.1.4.84 s4auto:DangerouseEndOfQueue_suddenEndOfQueue

In case a sudden end of queueis detected, e.g. due to accident or obstacle.
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6.3.13.1.4.9 s4auto:DangerousSituation

6.3.13.1.4.9.0 Definition
In case the type of event is dangerous situation in which autonomous safety system in vehicleis activated.
The following narrower traffic event causes are defined:

- s4auto:DangerousSituation_emergencyElectronicBrakeEngaged - in case emergency electronic brakeis
engaged;

- sdauto:DangerousSituation_preCrashSystemEngaged - in case pre-crash system is engaged;
- sdauto:DangerousSituation_espEngaged - in case Electronic Stability Program (ESP) system is engaged;
- sdauto:DangerousSituation_absEngaged - in case Anti-lock Braking System (ABS) is engaged;

- s4auto:DangerousSituation_aebEngaged - in case Autonomous Emergency Braking (AEB) system is
engaged;

- s4auto:DangerousSituation_brakeWarningEngaged - in case brake warning is engaged;

- sd4auto:DangerousSituation_collisionRiskWarningEngaged - in case collision risk warning is engaged.

6.3.13.1.4.9.1 s4auto:DangerousSituation_absEngaged

In case Anti-lock Braking System (ABS) is engaged.

6.3.13.1.4.9.2 s4auto:DangerousSituation_brakeWarningEngaged

In case brake warning is engaged.

6.3.13.1.4.9.3 s4auto:DangerousSituation_collisionRiskWarningEngaged

In case collision risk warning is engaged.

6.3.13.1.4.9.4 s4auto:DangerousSituation_ebEngaged

In case Autonomous Emergency Braking (AEB) system is engaged.

6.3.13.1.4.95 s4auto:DangerousSituation_emergencyElectronicBrakeEngaged

In case emergency electronic brake is engaged.

6.3.13.1.4.9.6 s4auto:DangerousSituation_espEngaged

In case Electronic Stability Program (ESP) system is engaged.

6.3.13.1.4.9.7 s4auto:DangerousSituation_preCrashSystemEngaged

In case pre-crash system is engaged.
6.3.13.1.4.10 sd4auto:EmergencyVehicleApproaching

6.3.13.1.4.10.0 Definition

In case the type of event is approaching vehicle operating emergency mission.
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The following narrower traffic event causes are defined:

- s4auto:EmergencyVehicleApproaching emergencyVehicleApproaching - in case an operating emergency
vehicle is approaching;

- sdauto:EmergencyVehicleApproaching_prioritizedvVehicleApproaching - in case aprioritized vehicleis
approaching.

6.3.13.1.4.10.1 sdauto:EmergencyVehicleApproaching_emergencyVehicleApproaching
In case an operating emergency vehicleis approaching.

6.3.13.1.4.10.2 s4auto:EmergencyVehicleApproaching _prioritizedVehicleApproaching
In case aprioritized vehicle is approaching.

6.3.13.1.4.11 s4auto:HazardousLocation-AnimalOnTheRoad

6.3.13.1.4.11.0 Definition
In case the type of event is animal on the road.
The following narrower traffic event causes are defined:

- s4auto:HazardousLocation-AnimalOnTheRoad_wildAnimals - in case wild animals are detected on the

road;

- s4auto:HazardousLocation-AnimalOnTheRoad_herdOfAnimals - in case herd of animals are detected on
the road;

- s4auto:HazardousLocation-AnimalOnTheRoad_smallAnimals - in case small size animals are detected on
the road;

- s4auto:HazardousLocation-AnimalOnTheRoad_largeAnimals - in case large size animals are detected on
the road.

6.3.13.1.4.11.1 s4auto:HazardousLocation-AnimalOnTheRoad_herdOfAnimals

In case herd of animals are detected on the road.

6.3.13.1.4.11.2 s4auto:HazardouslLocation-AnimalOnTheRoad_largeAnimals

In case large size animals are detected on the road.

6.3.13.1.4.11.3 s4auto:HazardousLocation-AnimalOnTheRoad_smallAnimals

In case small size animals are detected on the road.

6.3.13.1.4.11.4 s4auto:HazardousLocation-AnimalOnTheRoad_wildAnimals

In case wild animals are detected on the road.
6.3.13.1.4.12 s4auto:HazardousLocation-DangerousCurve

6.3.13.1.4.12.0 Definition
In case the type of event is dangerous curve.
The following narrower traffic event causes are defined:

- sdauto:HazardousLocation-DangerousCurve_dangerousLeftTurnCurve - in case the dangerous curveisa
left turn curve;
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- sdauto:HazardousLocation-DangerousCurve_dangerousRightTurnCurve - in case the dangerous curveis
aright turn curve;

- s4auto:HazardousLocation-DangerousCurve multipleCurvesStartingWithUnknownTurningDirection
- in case of multiple curves for which the starting curve turning direction is not known;

- s4auto:HazardousLocation-DangerousCurve multipleCurvesStartingWithLeftTurn - in case of
multiple curves starting with aleft turn curve;

- s4auto:HazardousLocation-DangerousCurve_multipleCurvesStartingWithRightTurn - in case of
multiple curves starting with aright turn curve.

The definition of whether a curve is dangerous may vary according to region and according to vehicle types/mass
and vehicle speed driving on the curve. This definition is out of scope of the present document.

6.3.13.1.4.12.1 s4auto:HazardousLocation-DangerousCurve_dangerousLeftTurnCurve

In case the dangerous curve is aleft turn curve.

6.3.13.1.4.12.2 s4auto:HazardousLocation-DangerousCurve_dangerousRightTurnCurve

In case the dangerous curve is aright turn curve.

6.3.13.1.4.12.3 s4auto:HazardousLocation-
DangerousCurve_multipleCurvesStartingWithLeftTurn

In case of multiple curves starting with aleft turn curve.

6.3.13.1.4.12.4 s4auto:HazardousLocation-
DangerousCurve_multipleCurvesStartingWithRightTurn

In case of multiple curves starting with aright turn curve.

6.3.13.1.4.12.5 s4auto:HazardousLocation-
DangerousCurve_multipleCurvesStartingWithUnknownTurningDirection

In case of multiple curves for which the starting curve turning direction is not known.
6.3.13.1.4.13 s4auto:HazardousLocation-ObstacleOnTheRoad

6.3.13.1.4.13.0 Definition
In case the type of event is obstacle on the road.
The following narrower traffic event causes are defined:

- sd4auto:HazardousLocation-ObstacleOnTheRoad_shedLoad - in case detected obstacle is large amount of
obstacles (shedload);

- sdauto:HazardousLocation-ObstacleOnTheRoad_partsOfVehicles - in case detected obstacles are parts
of vehicles;

- s4auto:HazardousLocation-ObstacleOnTheRoad_partsOfTyres - in case the detected obstacles are parts
of tyres;

- s4auto:HazardousLocation-ObstacleOnTheRoad_bigObjects - in case the detected obstacles are hig
objects;

- s4auto:HazardousLocation-ObstacleOnTheRoad_fallenTrees - in case the detected obstacles are fallen
trees,

- sdauto:HazardousLocation-ObstacleOnTheRoad_hubCaps - in case the detected obstacles are hub caps;
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s4auto:HazardousLocation-ObstacleOnTheRoad_waitingVehicles - in case the detected obstacles are
waiting vehicles.

6.3.13.1.4.13.1 s4auto:HazardousLocation-ObstacleOnTheRoad_bigObjects

In case the detected obstacles are big objects.

6.3.13.1.4.13.2 s4auto:HazardousLocation-ObstacleOnTheRoad_fallenTrees

In case the detected obstacles are fallen trees.

6.3.13.1.4.13.3 s4auto:HazardousLocation-ObstacleOnTheRoad_hubCaps

In case the detected obstacles are hub caps.

6.3.13.1.4.13.4 s4auto:HazardouslLocation-ObstacleOnTheRoad_partsOfTyres

In case the detected obstacles are parts of tyres.

6.3.13.1.4.13.5 s4auto:HazardousLocation-ObstacleOnTheRoad_partsOfVehicles

In case detected obstacles are parts of vehicles.

6.3.13.1.4.13.6 s4auto:HazardousLocation-ObstacleOnTheRoad_shedLoad

In case detected obstacle islarge amount of obstacles (shedload).

6.3.13.1.4.13.7 s4auto:HazardousLocation-ObstacleOnTheRoad_waitingVehicles

In case the detected obstacles are waiting vehicles.

6.3.13.1.4.14 s4auto:HazardousLocation-SurfaceCondition

6.3.13.1.4.14.0 Definition

In case the type of event is abnormal road surface condition.

The following narrower traffic event causes are defined:

s4auto:HazardousLocation-SurfaceCondition_rockfalls - in caserock fals are detected on the road
surface;

sdauto:HazardousLocation-SurfaceCondition_earthquakeDamage - in case the road surface is damaged
by earthquake;

s4auto:HazardousLocation-SurfaceCondition_sewerCollapse - in case of sewer collapse on the road
surface;

s4auto:HazardousLocation-SurfaceCondition_subsidence - in case road surface is damaged by
subsidence;

s4auto:HazardousLocation-SurfaceCondition_snowDrifts - in caseroad surface is damaged due to snow
drift;

s4auto:HazardousLocation-SurfaceCondition_stormDamage - in case road surface is damaged by strong
storm;

s4auto:HazardousLocation-SurfaceCondition_burstPipe - in case road surface is damaged due to pipe
burst;

s4auto:HazardousLocation-SurfaceCondition_volcanoEruption - in caseroad surface is damaged dueto
volcano eruption;
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- s4auto:HazardousLocation-SurfaceCondition_fallingIce - in caseroad surface damageisdueto falling
ice;

- s4auto:HazardousLocation-SurfaceCondition_fire - in casethereisfire on or near to the road surface.

6.3.13.1.4.14.1 s4auto:HazardouslLocation-SurfaceCondition_burstPipe

In case road surface is damaged due to pipe burst.

6.3.13.1.4.14.2 s4auto:HazardousLocation-SurfaceCondition_earthquakeDamage

In case the road surface is damaged by earthquake.

6.3.13.1.4.14.3 s4auto:HazardouslLocation-SurfaceCondition_fallinglIce

In case road surface damage is dueto falling ice.

6.3.13.1.4.14.4 s4auto:HazardousLocation-SurfaceCondition_fire

In case thereisfire on or near to the road surface.

6.3.13.1.4.14.5 s4auto:HazardouslLocation-SurfaceCondition_rockfalls

In case rock falls are detected on the road surface.

6.3.13.1.4.14.6 s4auto:HazardousLocation-SurfaceCondition_sewerCollapse

In case of sewer collapse on the road surface.

6.3.13.1.4.14.7 s4auto:HazardousLocation-SurfaceCondition_snowDrifts

In case road surface is damaged due to snow drift.

6.3.13.1.4.14.8 s4auto:HazardousLocation-SurfaceCondition_stormDamage

In case road surface is damaged by strong storm.

6.3.13.1.4.14.9 s4auto:HazardouslLocation-SurfaceCondition_subsidence

In case road surface is damaged by subsidence.

6.3.13.1.4.14.10 s4auto:HazardousLocation-SurfaceCondition_volcanoEruption

In case road surface is damaged due to vol cano eruption.
6.3.13.1.4.15 s4auto:HumanPresenceOnTheRoad

6.3.13.1.4.15.0 Definition
In case the type of event is human presence on the road.
The following narrower traffic event causes are defined:
- s4auto:HumanPresenceOnTheRoad_childrenOnRoadway - in case children are detected on the road;
- s4auto:HumanPresenceOnTheRoad_cyclistOnRoadway - in case cyclist presence is detected on the road,;

- s4auto:HumanPresenceOnTheRoad_motorcyclistOnRoadway - in case motorcyclist presenceis detected on
the road.
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6.3.13.1.4.15.1 s4auto:HumanPresenceOnTheRoad_childrenOnRoadway

In case children are detected on the road.

6.3.13.1.4.15.2 s4auto:HumanPresenceOnTheRoad_cyclistOnRoadway

In case cyclist presence is detected on the road.

6.3.13.1.4.15.3 s4auto:HumanPresenceOnTheRoad_motorcyclistOnRoadway

In case motorcyclist presence is detected on the road.
6.3.13.1.4.16 s4auto:HumanProblem

6.3.13.1.4.16.0 Definition
In case the type of event is human health problem in vehiclesinvolved in traffic.
The following narrower traffic event causes are defined:
- s4auto:HumanProblem_glycemiaProblem - in case human problem is due to glycaemia problem,;

- s4auto:HumanProblem_heartProblem - in case human problem is due to heart problem.

6.3.13.1.4.16.1 s4auto:HumanProblem_glycemiaProblem

In case human problem is due to glycaemia problem.

6.3.13.1.4.16.2 s4auto:HumanProblem_heartProblem

In case human problem is due to heart problem.

6.3.13.1.4.17 sd4auto:Impassability

in case the type of event is unmanaged road blocking, referring to any blocking of aroad, partial or total, which has not
been adequately secured and signposted.

6.3.13.1.4.18 sd4auto:PostCrash

6.3.13.1.4.18.0 Definition
In case the type of event is a detected crash.
The following narrower traffic event causes are defined:
- sdauto:PostCrash_accidentWithoutECallTriggered - in case no eCall has been triggered for an accident;

- s4auto:PostCrash_accidentWithECallManuallyTriggered - in case eCall has been manually triggered and
transmitted to eCall back end;

- s4auto:PostCrash_accidentWithECallAutomaticallyTriggered - in case eCall has been automatically
triggered and transmitted to eCall back end;

- s4auto:PostCrash_accidentWithECallTriggeredWithoutAccessToCellularNetwork - in case eCall has
been triggered but cellular network is not accessible from triggering vehicle.

6.3.13.1.4.18.1 s4auto:PostCrash_accidentWithECallAutomaticallyTriggered

In case eCall has been automatically triggered and transmitted to eCall back end.
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6.3.13.1.4.18.2 s4auto:PostCrash_accidentWithECallManuallyTriggered

In case eCall has been manually triggered and transmitted to eCall back end.

6.3.13.1.4.18.3
s4auto:PostCrash_accidentWithECallTriggeredWithoutAccessToCellularN
etwork

In case eCall has been triggered but cellular network is not accessible from triggering vehicle.

6.3.13.1.4.18.4 s4auto:PostCrash_accidentWithoutECallTriggered

In case no eCall has been triggered for an accident.
6.3.13.1.4.19 s4auto:RailwayLevelCrossing

6.3.13.1.4.19.0 Definition
In case the type of event isarailway level crossing.
The following narrower traffic event causes are defined:

- s4auto:RailwayLevelCrossing_doNotCrossAbnormalSituation - in case when something wrong is
detected by equation or sensors of the railway level crossing, including level crossing is closed for too long
(e.g. more than 10 minutes long ; default value);

- s4auto:RailwaylLevelCrossing closed - in casethe crossing is closed (barriers down);

- sdauto:RailwaylLevelCrossing_unguarded - in case the level crossing is unguarded (i.e. a Saint Andrew
cross level crossing without detection of train);

- sdauto:RailwayLevelCrossing_nominal - in casethe barriers are up and lights are off.

6.3.13.1.4.19.1 s4auto:RailwayLevelCrossing_closed

In case the crossing is closed (barriers down).

6.3.13.1.4.19.2 s4auto:RailwayLevelCrossing_doNotCrossAbnormalSituation

In case when something wrong is detected by equation or sensors of the railway level crossing, including level crossing
is closed for too long (e.g. more than 10 minutes long; default value).

6.3.13.1.4.19.3 s4auto:RailwayLevelCrossing_nominal

In case the barriers are up and lights are off.

6.3.13.1.4.19.4 s4auto:RailwayLevelCrossing_unguarded

In case the level crossing isunguarded (i.e. a Saint Andrew cross level crossing without detection of train).
6.3.13.1.4.20 s4auto:RescueAndRecoveryWorkInProgress

6.3.13.1.4.20.0 Definition
In case the type of event is rescue and recovery work for accident or for aroad hazard in progress.
The following narrower traffic event causes are defined:

- s4auto:RescueAndRecoveryWorkInProgress_emergencyVehicles - in case rescue work is ongoing by
emergency vehicles,
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- sdauto:RescueAndRecoveryWorkInProgress_rescueHelicopterLanding - in case rescue helicopter is
landing;
- s4auto:RescueAndRecoveryWorkInProgress_policeActivityOngoing - in case police activity is ongoing;

- s4auto:RescueAndRecoveryWorkInProgress_medicalEmergencyOngoing - in case medical emergency
recovery isongoing;

- s4auto:RescueAndRecoveryWorkInProgress_childAbductionInProgress - in case achild kidnapping
alarm is activated and rescue work is ongoing.

6.3.13.1.4.20.1 s4auto:RescueAndRecoveryWorkInProgress_childAbductionInProgress

In case a child kidnapping alarm is activated and rescue work is ongoing.

6.3.13.1.4.20.2 s4auto:RescueAndRecoveryWorkInProgress_emergencyVehicles

In case rescue work is ongoing by emergency vehicles.

6.3.13.1.4.20.3 sd4auto:RescueAndRecoveryWorkInProgress_medicalEmergencyOngoing

In case medical emergency recovery is ongoing.

6.3.13.1.4.20.4 s4auto:RescueAndRecoveryWorkInProgress policeActivityOngoing

In case police activity is ongoing.

6.3.13.1.4.20.5 s4auto:RescueAndRecoveryWorkInProgress_rescueHelicopterlLanding

In case rescue helicopter islanding.
6.3.13.1.4.21 s4auto:Roadworks

6.3.13.1.4.21.0 Definition

In case the type of event is roadwork.

The following narrower traffic event causes are defined:
- s4auto:Roadworks_majorRoadworks - in case a major roadworksis ongoing;
- s4auto:Roadworks_roadMarkingWork - in case aroad marking work is ongoing;
- s4auto:Roadworks_slowMovingRoadMaintenance - in case slow moving road maintenance work is ongoing;
- s4auto:Roadworks_shortTermStationaryRoadworks - in case a short term stationary roadwork is ongoing;
- s4auto:Roadworks_streetCleaning - in case avehicle street cleaning work is ongoing;

- s4auto:Roadworks_winterService - in case winter service work is ongoing.

6.3.13.1.4.21.1 s4auto:Roadworks_majorRoadworks

In case amajor roadworks is ongoing.

6.3.13.1.4.21.2 sd4auto:Roadworks_roadMarkingWork

In case aroad marking work is ongoing.

6.3.13.1.4.21.3 s4auto:Roadworks_shortTermStationaryRoadworks

In case a short term stationary roadwork is ongoing.
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6.3.13.1.4.21.4 s4auto:Roadworks_slowMovingRoadMaintenance

In case slow moving road maintenance work is ongoing.

6.3.13.1.4.21.5 s4auto:Roadworks_streetCleaning

In case avehicle street cleaning work is ongoing.

6.3.13.1.4.21.6 s4auto:Roadworks_winterService

In case winter service work is ongoing.
6.3.13.1.4.22 s4auto:SignalViolation

6.3.13.1.4.22.0 Definition
In case the type of event issignal violation.
The following narrower traffic event causes are defined:
- sdauto:Signalviolation_stopSignViolation - in case astop sign violation is detected;
- s4auto:SignalViolation trafficLightViolation -in caseatraffic light violation is detected;

- s4auto:SignalViolation_turningRegulationViolation - in case aturning regulation violationis
detected.

6.3.13.1.4.22.1 s4auto:SignalViolation_stopSignViolation

In case a stop sign violation is detected.

6.3.13.1.4.22.2 sd4auto:SignalViolation_trafficLightViolation

In case atraffic light violation is detected.

6.3.13.1.4.22.3 s4auto:Signalviolation_turningRegulationViolation

In case aturning regulation violation is detected.
6.3.13.1.4.23 s4auto:SlowVehicle

6.3.13.1.4.23.0 Definition
In case the type of event is slow vehicle driving on the road.
The following narrower traffic event causes are defined:
- sdauto:SlowVehicle_maintenanceVehicle - in case of aslow driving maintenance vehicle on the road;

- s4auto:SlowVehicle vehiclesSlowingToLookAtAccident - in case vehicleistemporaly slowing down to
look at accident, spot, etc.;

- s4auto:SlowVehicle abnormalload - in case an abnormal loaded vehicleis driving slowly on the road;

- s4auto:SlowVehicle_abnormalWideLoad - in case an abnormal wide load vehicleisdriving slowly on the
road;

- sdauto:SlowVehicle_convoy - in case of dow driving convoy on the road;
- s4auto:SlowVehicle snowplough - in case of slow driving snow plough on the road;

- s4auto:SlowVehicle deicing - in case of slow driving de-icing vehicle on the road,
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- sd4auto:SlowVehicle_saltingVehicles - in case of Slow driving salting vehicle on the road.

6.3.13.1.4.23.1 s4auto:SlowVehicle_abnormalload

In case an abnormal loaded vehicleis driving slowly on the road.

6.3.13.1.4.23.2 s4auto:SlowVehicle_abnormalWidelLoad

In case an abnormal wide load vehicle isdriving slowly on the road.

6.3.13.1.4.23.3 s4auto:SlowVehicle_convoy

In case of dow driving convoy on the road.

6.3.13.1.4.23.4 s4auto:SlowVehicle_deicing

In case of dow driving de-icing vehicle on the road.

6.3.13.1.4.235 s4auto:SlowVehicle_maintenanceVehicle

In case of aslow driving maintenance vehicle on the road.

6.3.13.1.4.23.6 s4auto:SlowVehicle_saltingVehicles

In case of dow driving salting vehicle on the road.

6.3.13.1.4.23.7 s4auto:SlowVehicle_snowplough

In case of dow driving snow plough on the road.

6.3.13.1.4.23.8 sdauto:SlowVehicle_vehiclesSlowingToLookAtAccident

In case vehicleistemporally slowing down to look at accident, spot, etc.
6.3.13.1.4.24 s4auto:StationaryVehicle

6.3.13.1.4.24.0 Definition
In case the type of event is stationary vehicle.
The following narrower traffic event causes are defined:

- s4auto:StationaryVehicle humanProblem - in case stationary vehicle is due to health problem of driver or
passenger;

- s4auto:StationaryVehicle vehicleBreakdown - in case stationary vehicleis due to vehicle break down;
- s4auto:StationaryVehicle postCrash - in case stationary vehicle is caused by collision;

- sdauto:StationaryVehicle_publicTransportStop - in case public transport vehicle is stationary at bus
stop;

- sdauto:StationaryVehicle_carryingDangerousGoods - in case the stationary vehicleis carrying dangerous
goods;

- s4auto:StationaryVehicle_vehicleOnFire - in case of vehicle onfire.

6.3.13.1.4.24.1 s4auto:StationaryVehicle_carryingDangerousGoods

In case the stationary vehicle is carrying dangerous goods.
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6.3.13.1.4.24.2 sdauto:StationaryVehicle_humanProblem

In case stationary vehicle is due to health problem of driver or passenger.

6.3.13.1.4.24.3 s4auto:StationaryVehicle_postCrash

In case stationary vehicleis caused by collision.

6.3.13.1.4.24.4 s4auto:StationaryVehicle publicTransportStop

In case public transport vehicle is stationary at bus stop.

6.3.13.1.4.24.5 s4auto:StationaryVehicle_vehicleBreakdown

In case stationary vehicle is due to vehicle break down.

6.3.13.1.4.24.6 s4auto:StationaryVehicle vehicleOnFire

In case of vehicle onfire.
6.3.13.1.4.25 sd4auto:TrafficCondition

6.3.13.1.4.25.0 Definition
In case the type of event isan abnormal traffic condition.
The following narrower traffic event causes are defined:
- sdauto:TrafficCondition_increasedVolumeOfTraffic - in case detected jam volumeisincreased;

- s4auto:TrafficCondition_trafficJamSlowlyIncreasing - in case detected traffic jam volumeis
increasing slowly;

- s4auto:TrafficCondition_trafficJamIncreasing - in case traffic jam volumeisincreasing;

- sd4auto:TrafficCondition_trafficJamStronglyIncreasing - in casetraffic jam volumeis strongly
increasing;

- sdauto:TrafficCondition_trafficStationary - in casetraffic is stationary;

- s4auto:TrafficCondition_trafficJamSlightlyDecreasing - in case traffic jam volumeis decreasing
sowly;

- s4auto:TrafficCondition_trafficJamDecreasing - in case traffic jam volume is decreasing;

- sdauto:TrafficCondition_trafficJamStronglyDecreasing - in case traffic jam volume is decreasing
rapidly.

6.3.13.1.4.25.1 s4auto:TrafficCondition_increasedVolumeOfTraffic

In case detected jam volume is increased.

6.3.13.1.4.25.2 sd4auto:TrafficCondition_trafficJamDecreasing

In casetraffic jam volumeis decreasing.

6.3.13.1.4.25.3 sdauto:TrafficCondition_trafficJamIncreasing

In case traffic jam volumeisincreasing.
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6.3.13.1.4.25.4 sdauto:TrafficCondition_trafficJamSlightlyDecreasing

In case traffic jam volumeis decreasing slowly.

6.3.13.1.4.25.5 sd4auto:TrafficCondition_trafficJamSlowlyIncreasing

In case detected traffic jam volume isincreasing slowly.

6.3.13.1.4.25.6 sdauto:TrafficCondition_trafficJamStronglyDecreasing

In case traffic jam volumeis decreasing rapidly.

6.3.13.1.4.25.7 sd4auto:TrafficCondition_trafficJamStronglyIncreasing

In case traffic jam volumeis strongly increasing.

6.3.13.1.4.25.8 s4auto:TrafficCondition_trafficStationary

In case traffic is stationary.
6.3.13.1.4.26 sd4auto:VehicleBreakdown

6.3.13.1.4.26.0 Definition

In case the type of event is break down vehicle on the road.

The following narrower traffic event causes are defined:

- s4auto:VehicleBreakdown_lackOfFuel - in case vehicle break down is dueto lack of fuel;

- s4auto:VehicleBreakdown_lackOfBatteryPower - in case vehicle break down is caused by lack of battery

power;

- s4auto:VehicleBreakdown_engineProblem - in case vehicle break down is caused by an engine problem;

- s4auto:VehicleBreakdown_transmissionProblem - in case vehicle break down is caused by transmission

problem;

- s4auto:VehicleBreakdown_engineCoolingProblem - in case vehicle break down is caused by an engine

cooling problem;

- s4auto:VehicleBreakdown_brakingSystemProblem - in case vehicle break down is caused by a braking

system problem;

- s4auto:VehicleBreakdown_steeringProblem - in case vehicle break down is caused by a steering problem;

- sdauto:VehicleBreakdown_tyrePuncture - in case vehicle break down is caused by tyre puncture;

- sdauto:VehicleBreakdown_tyrePressureProblem - in case low tyre pressure in detected;

- s4auto:VehicleBreakdown vehicleOnFire - in casethevehicleison fire.

6.3.13.1.4.26.1 s4auto:VehicleBreakdown_brakingSystemProblem

In case vehicle break down is caused by abraking system problem.

6.3.13.1.4.26.2 s4auto:VehicleBreakdown_engineCoolingProblem

In case vehicle break down is caused by an engine cooling problem.

6.3.13.1.4.26.3 s4auto:VehicleBreakdown_engineProblem

In case vehicle break down is caused by an engine problem.
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6.3.13.1.4.26.4 s4auto:VehicleBreakdown_lackOfBatteryPower
In case vehicle break down is caused by lack of battery power.

6.3.13.1.4.26.5 s4auto:VehicleBreakdown_lackOfFuel

In case vehicle break down is due to lack of fuel.

6.3.13.1.4.26.6 s4auto:VehicleBreakdown_steeringProblem

In case vehicle break down is caused by a steering problem.

6.3.13.1.4.26.7 s4auto:VehicleBreakdown_transmissionProblem

In case vehicle break down is caused by transmission problem.

6.3.13.1.4.26.8 s4auto:VehicleBreakdown_tyrePressureProblem

In case low tyre pressure in detected.

6.3.13.1.4.26.9 s4auto:VehicleBreakdown_tyrePuncture

In case vehicle break down is caused by tyre puncture.

6.3.13.1.4.26.10 s4auto:VehicleBreakdown_vehicleOnFire

In case the vehicleison fire.

6.3.13.1.4.27 sd4auto:Violence

In case the type of event is human violence on or near the road.
6.3.13.1.4.28 s4auto:WrongWayDriving

6.3.13.1.4.28.0 Definition
In case the type of the event isvehicle driving in wrong way.

The following narrower traffic event causes are defined:

ETSI TS 103 410-7 V2.1.1 (2024-08)

- sdauto:WrongWayDriving_wronglLane - in case vehicleisdriving on alane for which it has no authorization

to use;

- sdauto:WrongWayDriving wrongDirection - in case vehicleisdriving in adirection that it is not allowed.

6.3.13.1.4.28.1 s4auto:WrongWayDriving_wrongDirection

In case vehicleisdriving in adirection that it is not allowed.

6.3.13.1.4.28.2 s4auto:WrongWayDriving wronglane

In case vehicle isdriving on alane for which it has no authorization to use.
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Annex A (informative):

Change history

Date Version Information about changes
July 2020 V1.1.1 |First publication of the TS.
SAREF4AUTO V2.1.1 is a major change with respect to SAREF4AUTO V1.1.1.
August 2024 V2.1.1

Version V2.1.1 of the ontology is heavily adapting ETSI TS 102 894-2 [i.8] - ITS
Common Data Dictionary (CDD) V2.1.1 [i.8].
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History

Document history
V111 July 2020 Publication
V211 August 2024 Publication
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