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challenges within the vertical sector

* Predictive maintenance
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loT and the vertical sector
predictive maintenance scenario
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challenges within the vertical sector

* Predictive maintenance

* Energy saving
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loT and the vertical sector
energy saving scenario
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challenges within the vertical sector

* Predictive maintenance

* Energy saving

» Usage optimization
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loT and the vertical sector
usage optimization scenario
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| SAREFALIFT N



SAREFALIFT — What is?

* It is an extension of the SAREF Core Ontology dedicated to
the Smart Lift domain.

* |t is composed by:

- a formal description of the conceptual knowledge.

 a set of possible real-world examples represented through instances
of the ontological extension.
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SAREF4LIFT — Building process

ETSI Specifics

Document
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SAREF4LIFT — Building process

ETSI Specifics Analysis of

existing

Document standards

CCCCCCCCCCCCCCCCCCCCCC
OOOOOOOOOOOOOOOO

FONDAZIONE
BRUNO KESSLER



| SAREF4LIFT — Building process

Analysis of
existing
standards

ETSI Specifics Requirements

Document

Table 3: Requirements for the “Power Supply Signal” category.

Id Competency Question/Statement Answer
LIFT-27 Is the emergency power supply signal active? Yes/No
LIFT-28 Is the standard power supply signal active? Yes/No
LIFT-29 Which is the voltage of emergency power? Voltage value, i.e. 330
volts

Table 4: Requirements for the “System Status Signal” category.

Id Competency Question/Statement Answer
LIFT-30 Is the lift out of service? Yes/No
LIFT-31 Is the lift overloaded? Yes/No
LIFT-32 Are there ongoing inspection operations? Yes/No
LIFT-33 Are there fire operations? Yes/No

Table 5: Requirements for the “Fault Signal” category.
Id Competency Question/Statement Answer
LIFT-34 The lift has a dangerous fault.
LIFT-35 The lift has a minor fault.
LIFT-36 The lift has an audio fault.

Table 6: Requirements for the “Statistic Signal” category.

Id Competency Question/Statement Answer
LIFT-37 How many times the lift has been called? 245
LIFT-38 How many upward travel the lift did? 167
LIFT-39 How many downward travel the lift did? 153
LIFT-40 Which is the total number of floors covered? 94
LIFT-41 How many times have been executed the reset sequence? 26
— I CT LIFT-42 How many times the lift adopted the reversal direction? 4
— : ( T LR COMMUNICATION LIFT-43 How many times the door has been opened? 362
G e h 39 e Heiehs LIFT-44 How many times the lift has been called from the floor X? 46
ERHBSZQESNSELER LIFT-45 How many times the fault event X occurred? 12




SAREF4LIFT — Building process

s Analysis of
ETSI Specifics S .
Document existing Requirements

standards

First draft of
the conceptual
model

CCCCCCCCCCCCCCCCCCCCCC
OOOOOOOOOOOOOOOO

FONDAZIONE
BRUNO KESSLER



| SAREF4LIFT — Building process

s4syst:System

A

s4lift: SmartLiftEdgeComponent

s4bldg:BuildingSpace

A

s4lift: CarStopSpace

s4lift: SmartLiftCar

s4lift:ElectricPowerSystem

i

sdlift:SmartLiftinstallation

L

saref:hasFunction

s4syst:Connection

s4lift:NetworkAccess

sdlift:PossibleSmartLiftCarService

Zt sdlift:SmartLiftCarService

s4syst:ConnectionPoint

sdlift:DoorConnectionPoint

s4lift:ElectricalConnectionPoint

saref.State

A

s4lift: AlarmState

s4lift:CarlnUnlockingSpaceState

A

s4lift:DetectedLoadState

sdlift:AlarmInTheCarState

sdlift: AlarmInTheWellState

s4lift:FireOperationState

sdlift:AlarmInTheRoofState

s4lift:FloodInTheWellState

sdlift: AlarmIinTheMachineryState

s4lift:InspectionOperationState

s4lift:BatteryPowerState

s4lift:OutOfServiceState

JaY

saref:Measurement

s4lift:StatisticsMeasurement

s4lift: DownwardTravelsStatistics

s4lift: UpwardTravelsStatistics

s4lift:NumberOfCallsStatistics

s4lift:NumberOfFaults

s4lift:NumberOfResetSequencesStatistics

s4lift: TotalFloorsCoveredStatistics

sdlift:DirectCurrentConnectionPoint

s4lift:SinglePhaseConnectionPoint

s4lift: ThreePhaseConnectionPoint

saref:-hasCommand

sdlift:OverloadedState

s4lift:CriticalBatteryPowerState

s4lift:PowerSupplyState

s4lift: EmergencyPowerSupplyState

s4lift: GoodBatteryPowerState

s4lift: TotalNumberOfOpeningOfDoorStatistics

s4lift: StandardPowerSupplyState

s4lift:InsufficientBatteryPowerState

s4lift: TotalReversalDirectionStatistics

saref:Device

N

-------- » saref:Function f--------------------------------p saref:Command

A

s4lift:ElectricalDevice

s4lift:MainBoardResetCommand

s4lift:HydraulicDevice

s4lift: SmartLiftEdgeComponent

sdlift: SmartLiftEdge ControlUnit

sarefiisAbout

s4lift:Signal ~ |--

N

saref:hasProperty

saref:FeatureOflnterest

s4lift:conveys

owl:Thing

s4lift: AlarmSignal

s4lift: FaultSignal

s4lift:StatusSignal

s4lift: StatisticSignal

sdlift:conveys

\ 4

saref:State

Pay

sdlift: AlarmState

s4|ift':conveys

saref:Property

A

H saref:Power

s4lift:Load

sdlift: WarnBatteryPowerState

s4lift:MovingDirectionState

sdlift:RealTimeModeState

sdlift:ReservedServiceState

A

sdlift: SmartLiftinstallationFaultState

sdlift:MovingDownwardDirectionState

s4lift:MovingUpwardDirectionState

s4lift: TestRidelnExecutionState

s4lift:Voltage

saref:Measurement

i

¥

s4lift:StatisticsMeasurement

N

sdlift: DownwardTravelsStatistics

saref:hasCommand

saref:hasFunction

saref:Device

saref:Function

__________________________________ )

saref:Command

Ja\

s4lift:ElectricalDevice

A

s4lift:MainBoardResetCommand

s4lift:HydraulicDevice

s4lift: SendCarToSpecificServiceCommand

s4lift: SmartLiftEdgeComponent

s4lift: SetOutOfServiceCommand

s4lift: SmartLiftEdgeControlUnit

sdlift:SetRealTimeModeCommand

s4lift: TestEmergencyNumberCommand

sdlift: TestRideCommand
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| SAREF4LIFT — Building process

sdlift: SmartLiftinstallation

mailto:lift. 1415 @ companyl.com

mailto:lift. 1416 @ companyl.com

——=dlift isGroupedlnm————

——=dlift:isMasterinGroup———™

——=dlift isGroupedlin—— =

——sdlift: IsSecondaryInGroup——»

sdlift:SmartLiftGroup

mailto:group. 10354 @companyl.com

"2021-03-15T12:00:00Z "~ xsd.dateTime

sdlift: TotalFloorsCoveredStatistics

[€—saref:hasTimestamp—

ex:TotalFloorsCovered Statistics

T
saref. hasValue
¥

357

"2021-03-15T12:00:00Z "~ xsd.dateTime

sdlift: Downward TravelsStatistics

[€—saref-hasTimestamp—

ex:Downward TravelsStatistics

I
saref-hasValue
¥

125

"2021-03-15T12:00:00Z "~ xsd.dateTime

sdlift: Upward TravelsStatistics

[€—saref:hasTimestamp—

ex:UpwardTravelsStatistics

sdlift SmartLiftCarService

ex.carservicel

sarefisMeasurementOf

sdlift: SmariLiftinstallation
sdlift:HydraulicDevice
sdlift:MachineRoomLessSmartLift
s4lift: SmartLiftWithoutEmergencyCallSupport
sdlift:ElectricPowerSystem

mailto:lift. 1415@companyl.com

"Companyl”

[€——=4lift:hasManufacturer—

——=dliftisGroupedin——— |

sdlift:isMasterin——————|

sdlift: SmartLiftGroup

mailto:group.10354@companyl.com

"abed”

[—=4lift: hasPlatelnformation—

sdlift:ElectricalConnectionPoint
sdlift: ThreePhaseConnectionPoint

s4lift:has MainPowerSupply—»

[—=dlift:hasStops:

sdlift:mainPowerSupply

[——s=dlifthasDoors:

[#——sdlift-hasCarSerivices—|

sdlift:ElectricalConnectionPoint
sdlift: SinglePhaseConnectionPoint

————=sd4lift:hasStandardP owerSupply—»|

sdlift:standardPowerSupply

sdlift:Load

sdlift:carloadlimit

[€—=dlifthasCarloadLimit—

saref relatesToPraperty.

sdlift:mainPowerSupplyVoltage <

sdlift: hasVoltage

saref:Measurement

s4lift:hasVoltage

sdlift: CarLoadLimitMeasurement

saref:hasValue

Y

"450 kg“~ cdt:ucum

saref relatesToProperty

saref:Measurement

sdliftmainPowerSupplyVoltageMeasurement

s4lift:standardPowersupplyVoltageMeasurement

-

saref-hasValue

saref relatesToProperty

s4lift:standardPowerSupplyVoltage

sdlift:NumberOfCallsStatistics

NumberOfCallsPerServiceStatistics

A 4

sdlifthasEngineRoomTemperature

"12 Vedtucum

a

E

saref:-Temperature

sarefhasValue:
saref-hasTimestamp

sdlift:hasCarTemperature

A 4

sdlifthasShaftTemperature

A

mailto:lift. 1415 @companyl.com+cartemperature

Y

35

"2021-03-15T12:00:00Z " xsd.dateTime

sarefisMeasurementCf

sdlift: SmartLiftinstallation

sdlift-hasElectricPowerConsumption

mailtolift. 1415@companyl.com+shaftRoomTemperature

saref.Energy

mailto:lift. L415@companyl.com

T
saref. hasValue
¥

124

"2021-03-15T12:00:00Z " xsd dateTime

sdlift:NumberOfResetSequencesStatistics

sarefisAbout

h
Y

sdlift: NumberOfCallsStatistics

[—saref:hasTimestamp—

ex:NumberOfResetSequencesStatistics

T
saref:hasValue
v

8

"2021-03-15T12:00:00Z "~ xsd.dateTime

s4lift TotalReversalDirectionStatistics

[€—saref-hasTimestamp—

ex: TotalReversalDirectionStatistics

I
saref-hasValue
¥

167

ex:NumberOfCallsStatistics

Y

sarefhasValue
saref-hasTimestamp

sdlift:conveys

137

"2021-03-15T12:00:00Z " xsd.dateTime

s4lift: StatisticSignal

ex:NumberOfCallsSignal

mailto:lift. 1415@companyl.com+engineRoomTemperature [———sarefrelatesToProperty———
[ ————saref.relatesToPrope y———

M—=aref.relatesToProperty—

}I mailto:lift. 1415@companyl.com+consumption }i—saref:relatesTo Prope ity -

"380 V" rodtucum

saref:hasValue

&
%

saref:Measurement

ex.engineRoomTemperatureMeasure

ex.carfemperatureMeasure

ex:shaftTemperatureMeasure

saref:Measurement

ex.consumptionMeasure

saref:-has\Value—»|

"42 Cel"cdtzucum

sarefhasvValue—»

"34 Cel"cdtzucum

saref:-hasValue——»|

"34 Cel"*“cdtzucum

sarefhas\Value—

"127 KWh™edtucum




| SAREF4LIFT — Building process

@prefix ex: <https://saref.etsi.org/saref4lift/v1.1.1/example/TS103735 Clause & 3 AdministrativeInformation/> .
@prefix owl: <http://www.w3.0rg/2002/07/owl#= .

<mailto:lift.1415@companyl.com> s4lift:isGroupedIn <mailto:group.l0354@companyl.com= .
@p <mailto:1lift.1415@companyl.com> s4lift:isMasterInGroup <mailto:group.10354@companyl.com= .
@p <mailto:group.10354@companyl.com= a s4lift:SmartLiftGroup .

@<mailto:1lift.1415@companyl.com>= a s4lift:SmartLiftInstallation .

@

@ _:Number0OfCallsSignal a s4lift:StatisticSignal .

@ :Number0OfCallsSignal rdfs:comment "example of a signal that conveys a s4lift:NumberOfCallsStatistics of a s4lift:SmartLiftInstallation"@en .
@ :NumberOfCallsSignal saref:isAbout <mailto:lift.1415@companyl.com= .

g :NumberOfCallsSignal s4lift:conveys :NumberOfCallsStatistics .

:NumberOfCallsStatistics a s4lift:NumberOfCallsStatistics .
:Number0OfCallsStatistics saref:hasValue 137 .

:NumberOfCallsStatistics saref:isMeasurementOf <mailto:lift.1415@companyl.com= .
:NumberOfCallsStatistics saref:hasTimestamp "2021-03-15T12:00:00Z"""xsd:dateTime .

:UpwardTravelsStatistics a s4lift:UpwardTravelsStatistics .

«ml :UpwardTravelsStatistics saref:hasValue 124 .

:UpwardTravelsStatistics saref:isMeasurementOf <mailto:lift.1415@companyl.com= .
:UpwardTravelsStatistics saref:hasTimestamp "2021-03-15T12:00:00Z"""xsd:dateTime .

:DownwardTravelsStatistics a s4lift:DownwardTravelsStatistics .
:DownwardTravelsStatistics saref:hasValue 125 .

:DownwardTravelsStatistics saref:isMeasurementOf <mailto:lift.1415@companyl.com= .
:DownwardTravelsStatistics saref:hasTimestamp "20821-03-15T12:00:00Z2"""xsd:dateTime .

:TotalFloorsCoveredStatistics a s4lift:TotalFloorsCoveredStatistics .

—| :TotalFloorsCoveredStatistics saref:hasValue 357 .

:TotalFloorsCoveredStatistics saref:isMeasurement0f <mailto:lift.1415@companyl.com= .
:TotalFloorsCoveredStatistics saref:hasTimestamp "2021-83-15T12:00:00Z"""xsd:dateTime .

:NumberOfResetSequencesStatistics a s4lift:Number0OfResetSequencesStatistics .
:NumberOfResetSequencesStatistics saref:hasValue 8 .

:NumberOfResetSequencesStatistics saref:isMeasurementOf <mailto:lift.1415@companyl.com= .
:NumberOfResetSequencesStatistics saref:hasTimestamp "2021-83-15T12:00:00Z"""xsd:dateTime .

:TotalReversalDirectionStatistics a s4lift:TotalReversalDirectionStatistics .
:TotalReversalDirectionStatistics saref:hasValue 167 .

:TotalReversalDirectionStatistics saref:isMeasurementOf <mailto:lift.1415@companyl.com= .
:TotalReversalDirectionStatistics saref:hasTimestamp "2021-83-15T12:00:00Z"""xsd:dateTime .

saref:relatesToProperty :standardPowerSupplyVoltage .
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SAREFA4LIFT - Future work

* Further refinement and extension activities on the
conceptual model.

* Increasing the number of liaisons with industrial bodies.

» Deployments into real-world scenarios.
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" thank you. |

Mauro Dragoni

dragoni@fbk.eu



