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Scenario Tagging vs Labelling
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High Level Tagging Workflow
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Scenario Tagging Model

Scenario tagging class hierarchy
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Tagging Rules - Inheritance

When tagging a non-leaf node

class, all the parent node classes ( ]‘ ‘[
) ODD Scenery
will be tagged, all the children

Drivable area

Lane marking

Lane dimensions

Providing a demo ontology, user places a tag on ‘Intersection’ for scenario 1 fora ‘T-
Junction’ layout.

Example 1:
If search based on tags of ‘ODD’, ‘Scenery’, ‘Junction’, scenario 1 will be returned since
all these tags are applicable for scenario 1.

Example 2:

If search based on tags of ‘T-Junction’, ‘Roundabout’, scenario 1 will not be returned
since the details of ‘T-Junction’ are not defined by the ‘Intersection’, and ‘Roundabout’ is
not tagged.

# Allow users to tag at any abstraction level based on use case

node’classes o Q \i[

Junction

Intersection

Drivable area type
Drivable area lane
specification
\ ‘[
J

N
T-Junction °
J

o

Roundabout

?i]&

T-Junction




Tagging Rules — Tagging Subset

[
Lane marking ]| :

Drivable area type

o) m mmm Emm o= —-—en e mm omm o= ==

Drivable area lane
specification

Tagging subset defines what are Drivable area

considered during a tagging :' ____________________________ Lane dimensions J| :
process. I [ opD e 1
Intersection \4[ T-Junction ]
Providing a demo ontology, user defines the tagging subset for scenario 1 to include only > = = = - - -\ oo =1
‘lane marking’, ‘Lane dimensions’ and ‘Roundabout’. \\ Roundabout :
) Y |
Example 1:
If search based on ‘T-Junction’ tag, scenario 1 will not be returned due to: 1) “T-
Junction’ is not in the tagging subset, 2) ‘T-Junction’ tag is not present. fo]
Lane marking
Example 2:
If search based on tags of ‘Lane marking’, scenario 1 will be returned since ‘Lane Lane dimension aad
marking’ tag is within the tagging subset and also is present.
Example 3: daD i0)

If search based on tags of ‘Roundabout’, scenario 1 will not be returned since although
‘Roundabout’ tag is within the tagging subset, it is not present.

» Allow users to focus on specific use case, differentiate between ‘not present’
and ‘not considered’

« Handles ‘incomplete’ tags

« Always uses classes at the lowest hierarchical levels

d=D
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Scenario Tagging JSON Schema

Scenario tagging uses a subset of the OpenLabel

JSON Schema

OpenLabel scenario tagging instance

{

Scenario

"tags" = Fe

“openlabel”: { 4,———"”————’—

"metadata": { ... I},

OpenlLabel scenario tagging ontology

Scenario definition

@base <https://openlabel.asam.net/V1-0-0/ontologies#> .

@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#> .

<Tag> a rdfs:Class ;
rdfs:subClass0f rdfs:Class ;
rdfs:label "Base Tag"@en ;
rdfs:comment "The base tag"@en

<0dd> a rdfs:Class ;
rdfs:subClass0f <Tag> ;
rdfs:label "0DD"@en ;
rdfs:comment "Refer to BSI PAS-1883 Section 5"@en ;

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .

rdfs:seeAlso "https://www.bsigroup.com/en-GB/CAV/pas-1883"

1
2
3
4
5
B
7
B8
9

1@
11
12
13
14
15
16
17

<?xml version="1.8" encoding="utf-8"?>
<0penSCENARIO>
<FileHeader revMajor="1" revMinor="1" date="2021-87-89T10:86:88" description="ALKS
<ParameterDeclarations>
«<!--The ParameterDeclarations section is needed for easy variation.--»
<ParameterDeclaration name="Ego_InitSpeed_Ve@_kph" parameterType="double” value=

<ConstraintGroup>

<!--The scenarics are meant te be run with a pesitive ego speed up to 6@ kph.

<ValueConstraint rule="greaterThan" value="8.8" />
<ValueConstraint rule="lessOrEqual” value="68.@" />
<fConstraintGroup>
</ParameterDeclaration>
</ParameterDeclarations>
<Cataloglocations>»
<VehicleCatalog>
<Directory path="../Catalogs/Vehicles" />
</VehicleCatalog>

Scenario

"60.8">»
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Scenario Tagging Ontologies

The OpenlLabel Scenario Tagging Ontology defines the tags and their relationships in a human and
machine-readable Turtle (W3C Recommendation) file using RDF triples.

OpenlLabel Ontology Turtle file

@base <https://openlabel.asam.net/V1-0-0/ontologies#> .
@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#> .

<Tag> a rdfs:Class ;
rdfs:subClass0f rdfs:Class ;
rdfs:label "Base Tag"@en ;
rdfs:comment "The base tag"@en

<0dd> a rdfs:Class ;
rdfs:subClass0f <Tag> ;
rdfs:label "0DD"@en ;
rdfs:comment "Refer to BSI PAS-1883 Section 5"@en ;

rdfs:seeAlso "https://www.bsigroup.com/en-GB/CAV/pas-1883"

<0ddScenery> a rdfs:Class ;
rdfs:subClassOf <0dd> ;
rdfs:1label "Junction"@en ;
rdfs:comment "Refer to BSI PAS-1883 Section 5.1.a"@en ;

rdfs:seeAlso "https://www.bsigroup.com/en-GB/CAV/pas-1883"

<SceneryJunction> a rdfs:Class ;
rdfs:subClass0f <0ddScenery> ;
rdfs:label "Junction"@en ;
rdfs:comment "Refer to BSI PAS-1883 Section 5.2.1.c"@en ;

rdfs:seeAlso "https://www.bsigroup.com/en-GB/CAV/pas-1883"

<JunctionIntersection> a rdfs:Class
rdfs:subClassOf <SceneryJunction> ;
rdfs:label "Intersection"@en ;
rdfs:comment "Refer to BSI PAS-1883 Section 5.2.4"@en ;

rdfs:seeAlso "https://www.bsigroup.com/en-GB/CAV/pas-1883"

Ontology available from here:
https://openlabel.asam.net/VV1-0-0/ontologies/openlabel_ontology scenario_tags.ttl

OpenlLabel ontologies element

"“ontologies": {

||®||: _{
< "uri": "https://openlabel.asam.net/V1-0-0/ontologies/openlabel_ontology_scenario_tags.ttl",
"boundary_list": ["JunctionIntersection", "JunctionRoundabout"],

"boundary_mode": "include"

}
¥

Dirivable area type

Drivable area lane
specification

Lane marking
......................... ] ]
Lane dimensions

]—[ Scenery
. . Junction H Intersection H T-Junction J
\( Roundabout ‘ E

Drivable area
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Scenario Tagging

OpenLabel scenario tagging is used to summarise scenario content

OpenlLabel tagging instance (extract)

Scenario

"ontologies": {
\I@I\: _{

"uri": "https://openlabel.asam.net/V1-0-

0/ontologies/openlabel_ontology_scenario_tags.ttl"

"val": "c133241e-f325-11eb-a72f-e817714ba02d"

H
},
"tags": {
"o {
“type”: {RREY ",
"ontology_uid": "0"
,
"1 {
"type": "RoadTypeMinor"
"ontology_uid": "@"
s
w2t o
"type": "WeatherRain",
"ontology uid": "0",
"tag_data": {
"vec": [{
"type": "range",
"val": [1.2, 3.1]
}
1
i
b,
15t {
"type": "scenarioUniqueReference",
"ontology_uid": "0",
"tag_data": {
"text": [{
"type": "value",
1]
H
s

Multiple ranges

"tag_data": {
"vec": [{
"type": "range",
"val": [3.4, 3.7]
b, A
"type": "range",
"val": [3.9, 4.1]
]
}

Multiple values

"tag_data": {
"vec": [A{
“type": "values",
"val": [2, 3]
]

Range using Min/Max

Types of Tag Data

*  Number (num)
+  Text (text)
*  Vector (vec)

"tag_data": {
"num": [{
"type": "min",
"val": 1.2
1]
}
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Scenario Tagging Ontology extensio

Example of the OpenLabel
Scenario Tagging ontology
'Pedestrian crossings' tag
extended with a "Toucan crossing'
tag from a custom ontology.

Ontology extension (Turtle)

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#=> .
@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#> .

@prefix ol: <https://openlabel.asam.net/V1-0-0/ontologies#> .
@prefix ex: <https://example.org/ontologies/vi#> .

ex:ToucanCrossing a rdfs:Class ;
rdfs:subClass0f ol:SpecialStructurePedestrianCrossing ;
rdfs:label "Toucan Crossing" ;
rdfs:comment "A type of crossing designed for both pedestrians and cyclists" ;
rdfs:seeAlso "https://docs.example.org/ontologies/v1#ToucanCrossing" .

.
L
LN
.
L
L
.....
0
L
L
0
L
L
o

T

OpenLabel tagging instance

"ontologies": {

||®||: {
"uri": "https://openlabel.asam.net/V1i}0-0/ontologies/openlabel_ontology_scenario_tags.ttl"
},
||1||: {
"uri": "https://example.org/ontologies/vi"
}

1

Extended OpenLabel ontology

Class hierarchy:

v @ owlThing
v-- @ rdis.Class
. v Base Tag
- » @ Base Administration Tag
v-- @ Behaviour
- Communication
- Motion
v-@ 0DD
@ Dynamic elements
@ Environmental Conditions
@ Scenery
@ Drivable area
> @ Fixed road structures
»-- @ Junctions
v @ Special structures
. @ Automatic access control
P ¥ @ Pedestrian crossings
“a. @ Toucan crossing
- @ Rail crossings
@ Toll plaza
=@ Tunnels
: »- @ Temporary road structures
> @ Zones
- »- @ Road user
. -~ Scenario
- @ rdfs:Property

>
>
L 2

*"
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.
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Tren -
e -
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.

L
g
L
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e
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Scenario Definition Linking and Embedding

An OpenLabel file may either be linked to an external scenario definition or a scenario definition can be
embedded in the OpenLabel file.

OpenlLabel instance linked to scenario file

OpenLabel instance with embedded scenario

"openlabel": {
"metadata": {
"schema_version": "1.0.0",
"tagged_file": "../resources/scenarios/scenariol23.xosc"

OpenScenario file 'scenario123.xosc’

1
2
3
4
5
b
7
8
9

10
11
12
13
14
15
16
17

<2xml version="1.8" encoding="utf-8"2>
<0penSCENARIO>
<FileHeader revMajor="1" revMinor="1" date="2021-07-09T710:00:00" description="ALKS Scenario
<ParameterDeclarations>
<!--The ParameterDeclarations section is needed for easy variation.-->
<ParameterDeclaration name="Ego_InitSpeed_Ve@ kph" parameterType="double” value="p@.0">
<ConstraintGroup>
<!--The scenarios are meant to be run with a positive ego speed up to 6@ kph.-->
<ValueConstraint rule="greaterThan” value="8.8" />
<ValueConstraint rule="lessOrEqual™ value="68.0" />
¢/ConstraintGroup>
</ParameterDeclaration>
</ParameterDeclarationss
<Cataloglocations»
<VehicleCatalog>
<Directory path="../Catalogs/Vehicles" />
</VehicleCatalog>

"tags": {
"0 {
"type": "scenarioDefinitionLanguageURI",
"ontology_uid": "0",
“tag_data": {
"text": [{
"type": "value",
"val": "https://example.org/languages/SDL/1.0/"
]
}
}’
e {
"type": "scenarioDefinition",
"ontology_uid": "0",
“tag_data": {
"text": [{
"type": "value",
"val": "def ral as Roundabout; def r1, r2, r3 as Road.Minor;
ral.Exits = [r1,r2,r3]; rl.Lanes = 2;"
1]
}
}

OpenLabel Admin tags are used to embed the
scenario definition and to specify the scenario
definition language used.
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Tagged Scenario Implementation Example

OpenLabel scenario tags can be used for cataloguing scenarios in a database

Safety Pool’

Database

Home

Scenarios

Libraries

Test Suites

Testbeds

Users

Roles

Settings

Audit Log

© 2020-2021 WMG - Deepen Al

ADS Tech

Scenario

ALKS Cut-Out Multiple Blocking Targets

Tags  Definition  Files  Route Locations  Versions

Scenery
= Broken line
= Divided road
= Drive on right
= Lane dimensions [ Width (m): 3.4to 3.7 ]
= Level plane

Environmental Conditions

= Cloudiness [ Cloud cover (okta): 0 to 1]
= Day
= Sun elevation [ Angle (degree): 10 to 30 ]

Agents

= Cut-out
= Drive
= Lane change left

Motorway

Number of lanes [ Lanes: 3 ]
Straights

Traffic lane

Sun in front
Wind [ Speed (m/s): 0to 0.2 ]

Move away
Stop
Vehicle

®v

General

i

URN

efdbadlb-9de9-4b81-92e7-0c189657b6f7 [

Library
Automated Lane Keeping System (ALKS)

License o

Safety Pool™ Test Script License

Version

10
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Scenario Search Example

Cataloguing scenarios using OpenlLabel tags enables scenarios to be matched to a standards based ODD

SR VA M ADS Tech ® -

Database

Scen a rlo Sea rCh m ‘ View All Scenarios ‘
BBW Straight Road ~

Tags o Search Criteria ‘ Clear H Save ‘

* Number of lanes:Lanes = 2 x

[ovan T
£ =

¥ Lane dimensions:Width (m) between 31 and 41 x=
o s

Environmental Conditions

Libraries

Test Suites

]

Testbeds

-+ +]
m
:

» Users

i

Roles

Settings ~ Minorroad x

[+ 4

~ Or Distributor road x

Audit Log

+

§

s
IHIIH

~ Excluding Night x

© 2020-2021 WMG - Deepen Al
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Thank you for your attention!
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