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Change & Extension Proposals
VSS Ontology
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CP1: Treatment of Vehicle Component and Vehicle Signals
 Treat Vehicle Component and Vehicle Signals as instances of classes 

VehicleComponent and VehicleProperty instead of classes 

CP2: Treatment of Vehicle class in VSSo
 Vehicle class represents both VehicleComponent Root and Vehicle Instance
 We propose to differentiate these two 
  Create class “VehicleInstance” which describes concrete vehicles
  VehicleComponent root will become an instance of the “VehicleComponent” class

 EP1: Introduction of classes for Property Types
 VSS 2.2 adds enumeration types  we need a class for handling enumeration, i.e., EnumerationProperty
 Not every property has a unit in VSS  we should add a class called NumericProperty
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CP1: VSSo – Current Proposal (Subclassses)
VSSo – Subclassing vs. Instances
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vsso:DynamicVehicleProperty vsso:VehicleComponent
vsso:belongsTo

vsso:Speed vsso:Engine
vsso:belongsToEngine

rdfs:subClassOf rdfs:subClassOf

vsso:belongsTo
rdfs:domain vsso:DynamicVehicleProperty
rdfs:range vsso:VehicleComponent

vsso:belongsToEngine
rdfs:domain vsso:Speed
rdfs:range vsso:Engine
rdfs:subPropertyOf vsso:belongsTo

= owl:Class or rdfs:class

= owl:Individual

Disadvantages
- Many subclasses required
- Subclasses do not introduce new data properties
- Individual object properties required for linking

vehicle property subclasses 
to Vehicle component subclasses
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CP1: VSSo – New Proposal (Instances)
VSSo – Subclassing vs. Instances
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vsso:DynamicVehicleProperty vsso:VehicleComponent
vsso:belongsTo

vsso:Speed vsso:Engine
vsso:belongsTo

rdf:type

vsso:belongsTo
rdfs:domain vsso:DynamicVehicleProperty
rdfs:range vsso:VehicleComponent

rdf:type

= owl:Class or rdfs:class

= owl:Individual

Advantages
- Simple VSS Core Model 
- Reuse of belongsTo to link vehicle property instances to 

VehicleComponent instances
- Much easier handling when VSS evolves

vsso:belongsToVehicleComponent

vsso:RPM vsso:belongsTo
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VSSo – Subclassing vs. Instances
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Vsso-
core:DynamicVehicleProperty Vsso-core:VehicleComponent

vsso:belongsTo

Vsso-signals:Speed Vsso-signals:Engine

rdf:typerdf:type

bosch:SpeedValue1

vsso:PropertyValue

bosch::value bosch:timestamp

100 km/h 2022-03-14 17:12

bosch:Vehicle12345 vsso:Vehicle12346

Vsso-
signals:HighVoltageBattery
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Discussion on Subclassing vs. instances (VSSo WS 14.03.22)
VSSo – Subclassing vs. Instances
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DynamicVehicleProperty: Proposal to realize as instances
 StaticVehicleProperty: Proposal to realize as subclasses to instantiate for concrete values
 VehicleComponent: Proposal to realize as instances
 Vspec2ttl (VSS Tools): define rules /exceptions how to generate VSS signals in VSSo

Open points:
 VSS Arrays
 VSS Instantiations
 Units
 Property Type (quantity / enumeration) 
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CP2: Treatment of Vehicle Class in VSSo
VSS Ontology
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VehiclePropertyVehicleComponent belongsToVehicleComponent

partOfVehicleComponent

Body RefuelPosition

Vehicle

partOfVehicleComponent

Semantic Meaning 1 of Vehicle Class
 change to instance of VehicleComponent
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CP2: Treatment of Vehicle Class in VSSo
VSS Ontology
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VehicleInstances shall be described as instances of class “VehicleInstance”

VehicleInstance

BMW 320
vehicleVIN = 12345

is-A
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EP1: Additional Property Types
VSS Ontology
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ObservableProperty

minValue
maxValue
accuracy (resolution)

EnumerationProperty

NumericProperty

propertyName
dataType

EnumerationValue

hasEnumerationValue

enumerationDescription
enumerationName

hasDefaultValue

StaticVehicle
Property

DynamicVehicleProperty

ActuatableProperty

VehicleProperty

grey = not yet existing in VSSo, 
but existing in VSS 2.2

Unit *

hasUnit

* We should agree on unit ontology (e.g. QU-REC20)
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EP1: Example for NumericProperty
VSS Ontology
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ObservableProperty

minValue
maxValue
accuracy (resolution)

NumericProperty

propertyName
dataType

DynamicVehicleProperty

ActuatableProperty

VehicleProperty

Unit

hasUnit

EngineCoolantTemp
propertyName = Engine Coolant Temp
datatype = xsd:double
minValue = -10
maxValue = 200

unit:degreeCelsius

is-A

is-A

is-A
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EP1: Example for Enumeration Property
VSS Ontology
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EnumerationProperty

propertyName
dataType

EnumerationValue

hasEnumerationValue

enumerationDescription
enumerationName

hasDefaultValue

StaticVehicle
Property

VehicleProperty

AspirationType
propertyName = Aspiration Type
datatype = xsd:string

unknown

supercharger

turbocharger

hasDefaultValue

ha
sE

nu
m

er
at

io
nV

al
ue

is-A
is-A

is-A
is-A

is-A
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