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Open Geospatial Consortium (OGC)

OGC € un'organizzazione internazionale no-profit impegnata a migliorare I'accesso alle
informazioni geospaziali e di posizionamento attraverso lo sviluppo di standard.

Community Findable @ Accessible @) Interoperable @ Reusable
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65+ Adopted Standards

300+ products with 1000+ certified implementations
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Internet of Things

= Internet of Things (loT) fa riferimento

@ 0 A == \yew all'estensione di internet al mondo degli oggetti e
cﬁ, I dei luoghi concreti, che acquisiscono una

The Internek propria identita digitale in modo da poter

) O{Z THINGS comunicare con altri oggetti nella rete e poter

{?3@ x (é} fornire servizi agli utenti.
&

ONNECTED OBjECTS

https://it.wikipedia.org/wiki/Internet delle cose

loT device — Dispositivo loT = dispositivi (e.g.,
sensors and actuators) connessi a una rete in
“ grado di trasmettere dati.

Application Programming Interface (API) -
procedure atte a risolvere uno specifico problema
di comunicazione tra diversi computer, software o

CONNECT componenti di software
THE WORWD https://it.wikipedia.org/wiki/Application programming interface
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OGC SensorThings API

Benefici dello standard OGC SensorThings API

La maggior parte dei dispositivi loT Nuove API sono percio richieste e Investimenti

oggi dispone di interfacce software » sviluppate in base alle necessita, » significativi per ogni

proprietarie definite dai produttori e spesso in un ambiente con risorse NUOVO sensore O

utilizzate in modo selettivo. limitate e rischi associati. progetto che coinvolge
piu sistemi.

Come modello di dati standardizzato e interfaccia per i sensori lIoT, OGC SensorThings API offre |
seguenti vantaggi:

1. consente la proliferazione di nuovi servizi ad alto valore con spese generali di sviluppo
inferiori e portata piu ampia

2. riduce irischi, i tempi e i costi in un ciclo completo del prodotto loT

3. semplifica le connessioni tra dispositivi-dispositivi e dispositivi-applicazioni.



OGC SensorThings API

Soluzione aperta, geospaziale e unificata per interconnettere i dispositivi, i dati e le
applicazioni Internet of Things (loT) sul web.

2 funzionalita principali:

® Sensing part 2> modo ® Tasking part [Future
standard per gestire e work] = modo standard
recuperare osservazioni e per parametrizzare
metadati da sistemi di (tasking) dispositivi loT.

sensori loT eterogenei.
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OGC SensorThings API Part1: Sensing Version 1.1

ObservedProperty

Sensor +name: CharacterString
—Cch St +definition: URI
+name: CharacterString +description: CharacterString

+description: CharacterString + ties: JSON Obiect(0. 1
+encodingType: ValueCode properties: _Object[0..1]

+metadata: Any

+properties: JSON_Object[0..1] 1 | +observedProperty
1 | +sensor
0..* | +datastreams
Observation
+datastreams Datastream - -
+name: CharacterString +phenomenonTime: TM_Object
0..* | +description: CharacterString +datastream +observations| tresultTime: TM_Instant
+observationType: ValueCode +result: Any
0..* |+unitOfMeasurement: JSON_Object 1 0.* |+resultQuality: DQ_Element(0.."]
+observedArea: GM_Envelope[0..1] +validTime: TM_Period[0..1]
+datastreams | +phenomenonTime: TM_Period[0..1] +parameters: JSON_Object[0..1]
+resultTime: TM_Period[0..1]
+properties: JSON_Object[0..1] 0.* +observations
1 +thing
Thing
- +thing
+name: CharacterString 1|4 ol
+description: CharacterString 1 eatureOfinterest
+properties: JSON_Object[0..1 ;
prop _Object(0. 1] o ) «CodeList» FeatureOfinterest
" 0..* +historicalLocations ValueCode .
0.. +things +name: CharacterString
HistoricalLocation +description: CharacterString
N — +encodingType: ValueCode
0. |+locations +time: TM_Instant +feature: Any
- +properties: JSON_Object[0..1]
Location 0..* +historicalLocations
+name: CharacterString +location
+description: CharacterString
+encodingType: ValueCode 1.
+location: Any
+properties: JSON_Object[0..1]




OGC SensorThings API Part1: Sensing Version 1.1

drone

Thing: oggetto del mondo fisico o del
mondo dell'informazione che é in grado di
essere identificato e integrato nelle reti di
comunicazione.

Sensor

+name: CharacterString

+description: CharacterString
+encodingType:
+metadata: Any
+properties: JSON_Object[0..1]

ValueCode

ObservedProperty

+name: CharacterString
+definition: URI

+description: CharacterString
+properties: JSON_Object[0..1]

0..* | +datastreams

Datastream

+name: CharacterString
+description: CharacterString
+observationType: ValueCode
+unitOfMeasurement: JSON_Object
+observedArea: GM_Envelope[0..1]
+phenomenonTime: TM_Period[0..1]
+resultTime: TM_Period[0..1]
+properties: JSON_Object[0..1]

1 +observedProperty

Observation

0..* +historicalLocations

HistoricalLocation

+time: TM_Instant

0..* +historicalLocations

1 | +sensor
+datastreams
0..*
0..*
+datastreams
1 +thing
Thing
- +thing
+name: CharacterString
+description: CharacterString 1
+properties: JSON_Object[0..1]
0.* | +things
0% |+locations
Location
+name: CharacterString +location
+description: CharacterString
+encodingType: ValueCode 1.

+location: Any
+properties: JSON_Object[0..1]

+datastream +observations
1 0..*
«CodeList»
ValueCode

+phenomenonTime: TM_Object
+resultTime: TM_Instant
+result: Any

+resultQuality: DQ_Element[0..*]
+validTime: TM_Period[0..1]
+parameters: JSON_Object[0..1]

0% +observations

1 | +featureOfinterest

FeatureOfinterest

+name: CharacterString
+description: CharacterString
+encodingType: ValueCode
+feature: Any

+properties: JSON_Object[0..1]




OGC SensorThings API Part1: Sensing Version 1.1

rilievo lungo un
percorso

Location: L'entita Posizione di un oggetto
e definita come l'ultima posizione nota
dell'oggetto.

ObservedProperty

Sensor

+name: CharacterString

+name: CharacterString

+description: CharacterString
+encodingType:
+metadata: Any
+properties: JSON_Object[0..1]

ValueCode

+definition: URI
+description: CharacterString

+properties: JSON_Object[0..1]

+sensor

+datastreams

0..* | +datastreams

Datastream

0..*

0..*

+datastreams

+thing

Thing

+name: CharacterString
+description: CharacterString
+properties: JSON_Object[0..1]

+thing

+name: CharacterString
+description: CharacterString
+observationType: ValueCode
+unitOfMeasurement: JSON_Object
+observedArea: GM_Envelope[0..1]
+phenomenonTime: TM_Period[0..1]
+resultTime: TM_Period[0..1]
+properties: JSON_Object[0..1]

1 | +observedProperty

Observation

0.* | +things

* .
0.* |+locations

Location

+name: CharacterString
+description: CharacterString

+location

0..* +historicalLocations

HistoricalLocation

+time: TM_Instant

0..* +historicalLocations

+encodingType: ValueCode
+location: Any
+properties: JSON_Object[0..1]

1.*

+datastream +observations
1 0..*
«CodeList»
ValueCode

+phenomenonTime: TM_Object
+resultTime: TM_Instant
+result: Any

+resultQuality: DQ_Element[0..*]
+validTime: TM_Period[0..1]
+parameters: JSON_Object[0..1]

0.* +observations

1 | +featureOfinterest

FeatureOfinterest

+name: CharacterString
+description: CharacterString
+encodingType: ValueCode
+feature: Any

+properties: JSON_Object[0..1]




OGC SensorThings API Part1: Sensing Version 1.1

lungo un
percorso

Location: L'entita Posizione di un oggetto é

ObservedProperty

Sensor

+name: CharacterString

+name: CharacterString
+description: CharacterString
+encodingType: ValueCode
+metadata: Any

+properties: JSON_Object[0..1]

+definition: URI
+description: CharacterString

+properties: JSON_Object[0..1]

0..* | +datastreams

definita come I'ultima posizione nota dell'oggetto.

HistoricalLocation: fornisce i tempi della
posizione corrente (ovvero l'ultima nota) e
precedente dell'oggetto.

R

Datastream

+name: CharacterString
+description: CharacterString
+observationType: ValueCode
+unitOfMeasurement: JSON_Object
+observedArea: GM_Envelope[0..1]
+phenomenonTime: TM_Period[0..1]
+resultTime: TM_Period[0..1]
+properties: JSON_Object[0..1]

1 +observedProperty

Observation

1 | +sensor
+datastreams
0..*
0..*
+datastreams
1 +thing
Thing
- +thing
+name: CharacterString
+description: CharacterString 1
+properties: JSON_Object[0..1]
0.* | +things
0.* |+locations
Location
+name: CharacterString +location

0..* +historicalLocations

HistoricalLocation

+time: TM_Instant

0..* +historicalLocations

+description: CharacterString
+encodingType: ValueCode
+location: Any

+properties: JSON_Object[0..1]

1.*

+datastream +observations
1 0..*
«CodeList»
ValueCode

+phenomenonTime: TM_Object
+resultTime: TM_Instant
+result: Any

+resultQuality: DQ_Element[0..*]
+validTime: TM_Period[0..1]
+parameters: JSON_Object[0..1]

0.* +observations

1 | +featureOfinterest

FeatureOfinterest

+name: CharacterString
+description: CharacterString
+encodingType: ValueCode
+feature: Any

+properties: JSON_Object[0..1]




OGC SensorThings API Part1: Sensing Version 1.1

drone fotografa

Sensor: strumento che osserva una
proprieta o un fenomeno con l'obiettivo di
produrre una stima del valore della
proprieta (compresi gli osservatori umani).

ObservedProperty

Sensor

+name: CharacterString

+name: CharacterString

+description: CharacterString
+encodingType:
+metadata: Any
+properties: JSON_Object[0..1]

ValueCode

+definition: URI
+description: CharacterString

+properties: JSON_Object[0..1]

+sensor

+datastreams

0..* | +datastreams

Datastream

0..*

0..*

+datastreams

+thing

Thing

+name: CharacterString
+description: CharacterString
+properties: JSON_Object[0..1]

+thing

+name: CharacterString
+description: CharacterString
+observationType: ValueCode
+unitOfMeasurement: JSON_Object
+observedArea: GM_Envelope[0..1]
+phenomenonTime: TM_Period[0..1]
+resultTime: TM_Period[0..1]
+properties: JSON_Object[0..1]

1 +observedProperty

Observation

1

0.* | +things

* .
0.* |+locations

Location

+name: CharacterString

+location

0..* +historicalLocations

HistoricalLocation

+time: TM_Instant

0..* +historicalLocations

+description: CharacterString
+encodingType: ValueCode
+location: Any

+properties: JSON_Object[0..1]

1.*

+datastream +observations
1 0..*
«CodeList»
ValueCode

+phenomenonTime: TM_Object
+resultTime: TM_Instant
+result: Any

+resultQuality: DQ_Element[0..*]
+validTime: TM_Period[0..1]
+parameters: JSON_Object[0..1]

0% +observations

1 | +featureOfinterest

FeatureOfinterest

+name: CharacterString
+description: CharacterString
+encodingType: ValueCode
+feature: Any

+properties: JISON_Object[0..1]




OGC SensorThings API Part1: Sensing Version 1.1

fotografa

Datastream: raggruppa una collezione di
Osservazioni che misurano la stessa
ProprietaOsservata e prodotte dallo stesso
Sensore.

ObservedProperty

Sensor

+name: CharacterString

+name: CharacterString

+description: CharacterString
+encodingType:
+metadata: Any
+properties: JSON_Object[0..1]

ValueCode

+definition: URI
+description: CharacterString

+properties: JSON_Object[0..1]

+sensor

+datastreams

0..* | +datastreams

Datastream

0..*

0..*

+datastreams

+thing

Thing

+name: CharacterString
+description: CharacterString
+properties: JSON_Object[0..1]

+thing

+name: CharacterString
+description: CharacterString
+observationType: ValueCode
+unitOfMeasurement: JSON_Object
+observedArea: GM_Envelope[0..1]
+phenomenonTime: TM_Period[0..1]
+resultTime: TM_Period[0..1]
+properties: JSON_Object[0..1]

1 +observedProperty

Observation

1

0.* | +things

* .
0.* |+locations

Location

+name: CharacterString

+location

0..* +historicalLocations

HistoricalLocation

+time: TM_Instant

0..* +historicalLocations

+description: CharacterString
+encodingType: ValueCode
+location: Any

+properties: JSON_Object[0..1]

1.*

+datastream +observations
1 0..*
«CodeList»
ValueCode

+phenomenonTime: TM_Object
+resultTime: TM_Instant
+result: Any

+resultQuality: DQ_Element[0..*]
+validTime: TM_Period[0..1]
+parameters: JSON_Object[0..1]

0.* +observations

1 | +featureOfinterest

FeatureOfinterest

+name: CharacterString
+description: CharacterString
+encodingType: ValueCode
+feature: Any

+properties: JISON_Object[0..1]




OGC SensorThings API Part1: Sensing Version 1.1

fotografa

Observation: Un'osservazione e l'atto
di misurare o altrimenti determinare il
valore di una proprieta.

ObservedProperty

Sensor

+name: CharacterString

+name: CharacterString

+description: CharacterString
+encodingType:
+metadata: Any
+properties: JSON_Object[0..1]

ValueCode

+definition: URI
+description: CharacterString

+properties: JSON_Object[0..1]

+sensor

+datastreams

0..* | +datastreams

Datastream

0..*

0..*

+datastreams

+thing

Thing

+name: CharacterString
+description: CharacterString
+properties: JSON_Object[0..1]

+thing

+name: CharacterString
+description: CharacterString
+observationType: ValueCode
+unitOfMeasurement: JSON_Object
+observedArea: GM_Envelope[0..1]
+phenomenonTime: TM_Period[0..1]
+resultTime: TM_Period[0..1]
+properties: JSON_Object[0..1]

1 +observedProperty

Observation

1

0.* | +things

* .
0.* |+locations

Location

+name: CharacterString

+location

0..* +historicalLocations

HistoricalLocation

+time: TM_Instant

0..* +historicalLocations

+description: CharacterString
+encodingType: ValueCode
+location: Any

+properties: JSON_Object[0..1]

1.*

+datastream +observations
1 0..*
«CodeList»
ValueCode

+phenomenonTime: TM_Object
+resultTime: TM_Instant
+result: Any

+resultQuality: DQ_Element[0..*]
+validTime: TM_Period[0..1]
+parameters: JSON_Object[0..1]

0% +observations

1 | +featureOfinterest

FeatureOfinterest

+name: CharacterString
+description: CharacterString
+encodingType: ValueCode
+feature: Any

+properties: JISON_Object[0..1]




OGC SensorThings API Part1: Sensing Version 1.1

rilievo

FeatureOfinterest: Un'osservazione
comporta I'assegnazione di un valore a un
fenomeno. Il fenomeno € una proprieta di
una caratteristica, quest'ultima essendo la
caratteristica dell'interesse
dell'osservazione.

Sensor

+name: CharacterString
+description: CharacterString
+encodingType: ValueCode
+metadata: Any

+properties: JSON_Object[0..1]

ObservedProperty

+name: CharacterString
+definition: URI

+description: CharacterString
+properties: JSON_Object[0..1]

1 +observedProperty

0..* | +datastreams

Datastream

+name: CharacterString
+description: CharacterString
+observationType: ValueCode
+unitOfMeasurement: JSON_Object
+observedArea: GM_Envelope[0..1]
+phenomenonTime: TM_Period[0..1]
+resultTime: TM_Period[0..1]
+properties: JSON_Object[0..1]

Observation

1 | +sensor
+datastreams
0..*
0..*
+datastreams
1 +thing
Thing
- +thing
+name: CharacterString
+description: CharacterString 1
+properties: JSON_Object[0..1]
0.* | +things
0.* |+locations
Location
+name: CharacterString +location

0..* +historicalLocations

HistoricalLocation

+time: TM_Instant

0..* +historicalLocations

+description: CharacterString
+encodingType: ValueCode
+location: Any

+properties: JSON_Object[0..1]

1.*

+datastream +observations
1 0..*
«CodeList»
ValueCode

+phenomenonTime: TM_Object
+resultTime: TM_Instant
+result: Any

+resultQuality: DQ_Element[0..*]
+validTime: TM_Period[0..1]
+parameters: JSON_Object[0..1]

0% +observations

1 | +featureOfinterest

FeatureOfinterest

+name: CharacterString
+description: CharacterString
+encodingType: ValueCode
+feature: Any

+properties: JSON_Object[0..1]




OGC SensorThings API Part1: Sensing Version 1.1

Modello
Digitale del Terreno

ObservedProperty: An ObservedProperty
specifica il fenomeno di un'osservazione.

ObservedProperty

Sensor

+name: CharacterString

+name: CharacterString

+description: CharacterString
+encodingType:
+metadata: Any
+properties: JSON_Object[0..1]

ValueCode

+definition: URI
+description: CharacterString

+properties: JSON_Object[0..1]

+sensor

+datastreams

0..* | +datastreams

Datastream

0..*

0..*

+datastreams

+thing

Thing

+name: CharacterString
+description: CharacterString
+properties: JSON_Object[0..1]

+thing

+name: CharacterString
+description: CharacterString
+observationType: ValueCode
+unitOfMeasurement: JSON_Object
+observedArea: GM_Envelope[0..1]
+phenomenonTime: TM_Period[0..1]
+resultTime: TM_Period[0..1]
+properties: JSON_Object[0..1]

1 +observedProperty

Observation

1

0.* | +things

* .
0.* |+locations

Location

+name: CharacterString

+location

0..* +historicalLocations

HistoricalLocation

+time: TM_Instant

0..* +historicalLocations

+description: CharacterString
+encodingType: ValueCode
+location: Any

+properties: JSON_Object[0..1]

1.*

+datastream +observations
1 0..*
«CodeList»
ValueCode

+phenomenonTime: TM_Object
+resultTime: TM_Instant
+result: Any

+resultQuality: DQ_Element[0..*]
+validTime: TM_Period[0..1]
+parameters: JSON_Object[0..1]

0.* +observations

1 | +featureOfinterest

FeatureOfinterest

+name: CharacterString
+description: CharacterString
+encodingType: ValueCode
+feature: Any

+properties: JISON_Object[0..1]




OGC SensorThings API Part1: Sensing Version 1.1

MultiDatastream extension

ObservedProperty
Sensor +name: CharacterString
+name: CharacterString :g:zzglr?t?c;nt:}gharactersmng
+descnptlon: Charactersmng +properties: JSON_Object[0..1]
M d " Di i t I +encodingType: ValueCode
+ data: .
d I T + I . d. . o. e. .0 g ?te I. +pmr§::)a<‘-3:i:;:/.\)gyON_Object[O..lj 1..*| +observedProperties
el Terreno + valori di immagini iperspettrali oo
- . 0..* | +multiDatastreams
A MultiDatastream raggruppa una raccolta di o P prw——
osservazioni che hanno un tipo di risultato +name: CharacterString +phenomenonTime: TM_Object
I Ll tt‘ M ItD t t d 0.* +d§5CﬁP;it9"1TChafa\'~;§’SgSg +multiDatastream  +observations ::zzﬂ:zrsgzghgﬁ:;tam
comp eSSO e‘n I a' ultl a astream I 0.* +3nﬁg;’Mégguépr:énts:u.?soﬁ_Array 1 0.* :;‘:g}?n:l:!il%/;;oge_gz%e%[o--*]
SensorThings & un'estensione per gestire SmuliDatastreams | <phencmenonTime: T beriodd.1)  parameters: JSON, Objet(o. 1]
osservazioni complesse quando il risultato & un +mLObsrvatinDedst ypos: JSON_ATay —[+observatons
. +properties: JSON_Object[0..1] :
array. Differenze con Datastream: 1| +thing
Thing
H . . " - +thing
« Un MultiDatastream ha da zero a molti +descrption: CharacterSting n 1 | sfeatureOfinterest
. +properties: JSON_Object[0..1] «CodeList»
ObservedProperties. e 0.+ shistoricalLocations ValueCode D
« La proprietaobservationType DEVE essere HistoricalLocation descrpto: CraacterSting
OM_ComplexObservation. O [tocations o e HemureiAry
- viene agg?unta la proprieta Location 0% +historicalLocations D e A
multiObservationDataT defini Fiespon Crarctetirg |
ypeS per elfnire +encodingType: ValueCode 1.*
' . . . +location: Any
I'observationType di ciascun elemento del +properties: JSON_Object]0..1]

risultato di un'Osservazione complessa.



OGC SensorThings API — Tailoring responses

* Stop: specify the maximum number of objects to be returned. The
usual default setting for Stop is 100.

* Sskip: used for paging, skip over the first n records and provide
records from the n + 1 on.

 Scount: return the total number of objects in the response. The usual
default setting for Scount is false.

* SorderBy: used to specify that the returned objects should be
ordered by a specific attribute, either ascending or descending.

* Sselect: specify exactly which attributes are to be provided in the
response.

* Sfilter: specify filters that control which entities are returned. See
Filtering

» Sexpand: create a response returning multiple object types nested
within each other.



OGC SensorThings API 1.1 Extension: STAplus 1.0

Public Comment Requested On

STApIus:

Consortium

Request Closed: February 20, 2023 12:00 am — March 23, 2023 12:00 am https://www.oqc.orq/requests/oqc-seeks—puinc-comment-on-

extension-to-sensorthings-api-standard-staplus-1-0/
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OGC SensorThings API: Conclusioni

’& - Modello di dati flessibile - pu0 essere usato
C' ) facilmente per diversi casi

a - Tecnologia open —> facile interoperabilita, molteplici

Q Implementazioni

"I"\ - Open Standard internazionale -> basato sul
l",

consenso, soluzione molto adottata




OGC SensorThings API: Conclusioni

E,: - Leggero ed estensibile

- Costruito sia sul modello di osservazione I1ISO sia sui
moderni meccanismi di scambio dati

- Supporta diversi livelli di dettaglio e misure di qualita
diverse
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