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Many thanks to Francesca Noardo from OGC...

o Open
Qﬁ Geospatial

Consortium

Introduzione a
SensorThings API

Dati aperti dinamici da sensori e loT:
standard e buone pratiche

Webinar - 20 April 2023

Francesca Noardo — Open Geospatial Consortium

fnoardo@ogc.org - https://www.ogc.org/




Open Geospatial Consortium (OGC)

OGC is a no-profit international membership organisation committed to improving access to
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geospatial, or location information through the development of Standards.

Community

500+ International Members

110+ Member Meetings

60+ Alliance and Liaison partners
50+ Standards Working Groups
45+ Domain Working Groups

25+ Years of Not for Profit Work
10+ Regional and Country Forums

Standards

65+ Adopted Standards

300+ products with 1000+ certified implementations
1,700,000+ Operational Data Sets

Using OGC Standards

Innovation

120+ Innovation Initiatives
380+ Technical reports
Quarterly Tech Trends monitoring

Findable @ Accessible {%{* lnteroperable@ Reusable

Standards Architecture Diagram
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Drive Standards Development and Adoption

Service) Service)

Interactive OGC Standards Online:
https://www.ogc.org/docs/is

[ Abstract Specification ] % RSt
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OGC is a no-profit international membership organisation committed to improving access to
geospatial, or location information through the development of Standards.

Community Findable @ Accessible B lnteroperable@ Reusable

500+ International Members

110+ Member Meetings

60+ Alliance and Liaison partners
50+ Standards Working Groups
45+ Domain Working Groups

25+ Years of Not for Profit Work
10+ Regional and Country Forums

Standards

65+ Adopted Standards

300+ products with 1000+ certified implementations
1,700,000+ Operational Data Sets

Using OGC Standards

OGC SensorThings API

https://www.ogc.org/standard/sensorthings/

Documentation:
https://docs.oqgc.org/is/15-078r6/15-078r6.html

Innovation

120+ Innovation Initiatives
380+ Technical reports
Quarterly Tech Trends monitoring


https://www.ogc.org/standard/sensorthings/
https://docs.ogc.org/is/15-078r6/15-078r6.html
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Internet of Things
LE Internet of Things (loT) describes physical objects
Q 0 x = e (or groups of such objects) with sensors, processing

% The. Internﬁb ability, software and ot.her technolo.gies that connect
and exchange data with other devices and systems

THINGS over the Internet or other communications networks.
https://en.wikipedia.org/wiki/Internet_of things

loT device = sensors and actuators
connected to a network
and able to transmit data.

Application Programming Interface (API)
Is a way for two or more computer programs
to communicate with each other.
It is a type of software interface,

offering a service to other pieces of software
https://en.wikipedia.org/wiki/API



https://en.wikipedia.org/wiki/Internet_of_things
https://en.wikipedia.org/wiki/API

OGC SensorThings API

Advantages of OGC SensorThings API

Most loT devices today have New APIs are therefore requested
proprietary software interfaces and developed as needed, often in
defined by manufacturers and used an environment with limited
selectively. resources and associated risks.

As a standardized data model and interface for 10T sensors,
the OGC SensorThings API offers the following benefits:
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Relevant investments
for each new sensor or
project involving multiple
systems.

1. enables the proliferation of new high-value services with lower development

overhead and broader reach

2. reduces risk, time and cost in a complete IoT product cycle

3. simplifies connections between device-devices and device-applications.
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OGC SensorThings AP =Ry

Open, geospatial, unified solution for interconnecting Internet of Things (IoT)
devices, data, and applications on the web.

® Sensing part - standard ® Tasking part [Future
way to manage and retrieve work] = standard way to
observations and metadata parameterize (tasking)
from heterogeneous IoT loT devices.

Sensor systems.
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OGC SensorThings AP =Ry

Open, geospatial, unified solution for interconnecting Internet of Things (IoT)
devices, data, and applications on the web.

® Sensing part - standard ® Tasking part [Future
way to manage and retrieve work] = standard way to
observations and metadata parameterize (tasking)
from heterogeneous IoT loT devices.

Sensor systems.



OGC SensorThings API Partl: Sensing Version 1.1

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

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
+thin
+name: CharacterString 9
+description: CharacterString 1
+properties: JSON_Object[0..1]
0.% | +things
0.% |+iocations
Location
+name: CharacterString +location

0..* +historicalLocations

HistoricalLocation

+time: TM_Instant

0..* +historicalLocations

+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]

deda.next

EDIA®I
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OGC SensorThings API Partl: Sensing Version 1.1 — ¢piaei

H . H H ObservedProperty
Thing: object of the physical world or of : :
Sensor +name: CharacterString
i i i - +definition: URI
the information world that is capable of +name: CharacterSting L aracterSting
. . e . . +description: CharacterString " e p
H X properties: JSON_Object[0..1]
being identified and integrated into Fencodnarype: VaeCode
. . +metadata: Any
communication networks. +properties: JSON_Object{0..1] 1 | +observedProperty
1 |+sensor
0..* |+datastreams
Observation
d rone +d ns Datastream ' i
+name: CharacterString +phenomenonTime: TM_Object
0..* | +description: CharacterString +datastream +observations| *resultTime: TM_Instant
+observationType: ValueCode +result: Any
0.* |+unitOfMeasurement: JSON_Object 1 0.x |*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] Ou* +observations
1 +thing
Thing
+thi
+name: CharacterString g 1| ofl
+description: CharacterString 1 +featureOfinterest
+properties: JSON_Object[0..1] i
prop! |_Object[0..1] «CodeList» FeatureOfinterest
G - 0..* +historicalLocations ValueCode :
0.. +things +name: CharacterString
HistoricalLocation +description: CharacterString

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

0.* |4locations +time: TM_Instant

Location 0..* +historicalLocations
+name: CharacterString +|ocation
+description: CharacterString
+encodingType: ValueCode 1.*

+location: Any
+properties: JSON_Object[0..1]
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OGC SensorThings API Partl: Sensing Version 1.1 — ¢piaei

H . e ObservedProperty
Location: the last known position of the : :
Sensor +name: CharacterString
1 - +definition: URI
0 bJ ect. :Eameg ?haraé:‘erStr;ngst ) +description: CharacterString
escription: CharacterString 4 o .
+encodingType: ValueCode properties: JSON_Object[0..1]
+metadata: Any 1
+properties: JSON_Object[0..1] +observedProperty
along a route 1 [+sensor
0..* |+datastreams
Observation
+datastreams Datastream - i
+name: CharacterString +phenomenonTime: TM_Object
0..* [ +description: CharacterString +datastream +observations | *resultTime: TM_Instant
+observationType: ValueCode +result: Any
0.* |+unitOfMeasurement: JSON_Object 1 0. |+resultQuality: DQ_Element[0..%]
+observedArea: GM_Envelopel0..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] Ou* +observations
1 +thing
Thing
+thin
+name: CharacterString 1|+ ofl
+description: CharacterString 1 +featureOfinterest
+properties: JSON_Object[0..1] i
prop _Cbjectio. 1] . . N FeatureOfinterest
= 0..* +historicalLocations ValueCode -
0.. +things +name: CharacterString
HistoricalLocation +description: CharacterString
— +encodingType: ValueCode
0.* +locations +time: TM_Instant +feature: Any
. +properties: JSON_Object[0..1]
Location 0..* +historicalLocations
+name: CharacterString +|ocation
+description: CharacterString
+encodingType: ValueCode 1.*
+location: Any
+properties: JSON_Object[0..1]
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H . e B ObservedProperty
Location: the last known position of the object. : :
Sensor +name: CharacterString
ch St +definition: URI
:E:g]c?iptioﬁraéairra:;;rgString +description: CharacterString
H 1 H . H i +properties: JSON_Object[0..1]
HistoricalLocation: the list of past known sencodnaType: ValueCode
+metadata: Any
11 1 ies: i 1 |+observedPropert
pos|t|ons Of the object +properties: JSON_Object[0..1] perty
1 |+sensor
0..* |+datastreams
along a route +atastreams Datastream Observation _
+name: CharacterString +phenomenonTime: TM_Object
0..* | +description: CharacterString +datastream +observations | *resultTime: TM_Instant
+observationType: ValueCode +result: Any
0.* |+unitOfMeasurement: JSON_Object 1 0. |+resultQuality: DQ_Element[0..%]
+observedArea: GM_Envelopel0..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] Ou* +observations
1 +thing
Thing
+thin
+name: CharacterString 1|+ ofl
+description: CharacterString 1 +featureOfinterest
+properties: JSON_Object[0..1] i
prop _Object(0.1 «CodeList> FeatureOfinterest
= 0. +historicalLocations ValueCode -
0.. +things +name: CharacterString
HistoricalLocation +description: CharacterString
— +encodingType: ValueCode
0.* +locations +time: TM_Instant +feature: Any
. +properties: JSON_Object[0..1]
Location 0. +historicalLocations
+name: CharacterString +|ocation
+description: CharacterString
+encodingType: ValueCode 1.*
+location: Any
+properties: JSON_Object[0..1]
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OGC SensorThings API Partl: Sensing Version 1.1 — ¢piaei

ObservedProperty

Sensor: device_ that ob_serves a property or p— rame: CharacterSiing
phenomenon with the aim of producing an ~name: CharacterSiiing ot Charactersiting

+description: CharacterString

H 1 H H I X +properties: JSON_Object[0..1]
estimate of the property's value (including +encodingType: ValueCode
+metadata: Any 1 b w
ies: i +observedPropert
h uman o bserve rs) . +properties: JSON_Object[0..1] perty
1 |+sensor
0..* |+datastreams
Observation
Su rveys +d s Datastream
+name: CharacterString +phenomenonTime: TM_Object
0..* | +description: CharacterString +datastream +observations | *resultTime: TM_Instant
+observationType: ValueCode +result: Any
0.* |+unitOfMeasurement: JSON_Object 1 0.x |*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] Ou* +observations
1 +thing
Thing
+thin
+name: CharacterString 1| ofl
+description: CharacterString 1 +featureOfinterest
+properties: JSON_Object[0..1] i
prop |_Object[0..1] «CodeList» FeatureOfinterest
= 0..* +historicalLocations ValueCode .
0.. +things +name: CharacterString
HistoricalLocation +description: CharacterString

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

0.* |4locations +time: TM_Instant

Location 0..* +historicalLocations
+name: CharacterString +|ocation
+description: CharacterString
+encodingType: ValueCode 1.*

+location: Any
+properties: JSON_Object[0..1]
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OGC SensorThings API Partl: Sensing Version 1.1 — ¢piaei

ObservedProperty: the physical propert Peene opery
p y " p y p p y Sensor +name: CharacterString
H H - +definition: URI
of the feature that is being observed. name: CharasterSting *description: CharacterSting
+description: CharacterString . B :
+encodingType: ValueCode properties: JSON_Object[0..1]
+metadata: Any 1
+properties: JSON_Object[0..1] +observedProperty
1 |+sensor
hyperspectral reflectance 0.+ | +datastreams
Observation
+datastreams Datastream - i
+name: CharacterString +phenomenonTime: TM_Object
0..* | +description: CharacterString +datastream +observations | *resultTime: TM_Instant
+observationType: ValueCode +result: Any
0.* |+unitOfMeasurement: JSON_Object 1 0. |+resultQuality: DQ_Element[0..%]
+observedArea: GM_Envelopel0..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] Ou* +observations
1 +thing
Thing
+thin
+name: CharacterString 1|+ ofl
+description: CharacterString 1 +featureOfinterest
+properties: JSON_Object[0..1] i
prop _Object(0.1 «CodeList> FeatureOfinterest
= 0..* +historicalLocations ValueCode -
0.. +things +name: CharacterString
HistoricalLocation +description: CharacterString
— +encodingType: ValueCode
0.* +locations +time: TM_Instant +feature: Any
. +properties: JSON_Object[0..1]
Location 0..* +historicalLocations
+name: CharacterString +|ocation
+description: CharacterString
+encodingType: ValueCode 1.*
+location: Any
+properties: JSON_Object[0..1]
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OGC SensorThings API Partl: Sensing Version 1.1 —

. H H ObservedProperty
Datastream: brings together a collection .
. . Sensor +name: CharacterString
of Observations measuring the same +name: CharacterString L aracterSting
+description: CharacterString +properties: -JSON Object[0..1
Observed Property and produced by the +encodingType: ValueCode propertes: JSON_Object(0-1]
+metadata: Any
same Sensor. +properties: JSON_Object[0..1] 1 | +observedProperty
1 | *sensor
0..* | +datastreams
A drone surveys arelief along a route +datastieams Datastream . Observation .
; H +name: CharacterString +phenomenonTime: TM_Object
to retrieve its hyperspectral reflectance 0.+ |+ nesonption: Charectersting +datastieam  +observations| +TesultTime: TM_Instant
+observationType: ValueCode +result: Any
0.* |+unitOfMeasurement: JSON_Object 1 0. |+resultQuality: DQ_Element[0..%]
+observedArea: GM_Envelopel0..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] Ou* +observations
1 +thing
Thing
+thi
+name: CharacterString g 1|+ ofl
[ J +description: CharacterString 1 +featureOfinterest
+properties: JSON_Object[0..1] i
properties _Object(0.1 «CodeList> FeatureOfinterest
= 0..* +historicalLocations ValueCode -
0.. +things +name: CharacterString
HistoricalLocation +description: CharacterString
- +encodingType: ValueCode
0.* +locations +time: TM_Instant +feature: Any
. +properties: JSON_Object[0..1]
Location 0..* +historicalLocations
+name: CharacterString +|ocation
+description: CharacterString
+encodingType: ValueCode 1.*

+location: Any
+properties: JSON_Object[0..1]
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OGC SensorThings API Partl: Sensing Version 1.1 — ¢piaei

. . H H ObservedProperty
Observation: An Observation is the p— e S
H H - +definition: URI
act of measuring or otherwise #name: CharacterSting +description: CharacterSiting
+desc:pt|oTn. Ch?}':lcte;‘_Stdnng +properties: JSON_Object[0..1]
H +encodingType: ValueCode =
determining the value of a property. madata: Ay -
+properties: JSON_Object[0..1] +observedProperty
1 | *sensor
. N
A drone surveys arelief along a route 0. | +datastreams
. . h | ﬂ d Datastream Observation
to retrieve Its yperspectra reflectance pr———— R A TV O
0..* [ +description: CharacterString +datastream +observations | *resultTime: TM_Instant
+observationType: ValueCode +result: Any
0.* |+unitOfMeasurement: JSON_Object 1 0.x |*resultQuality: DQ_Element[0..*]
+observedArea: GM_Envelopel0..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] Ou* +observations
1 .
+thing
Y g
Thing _
+name: CharacterString +thing 1|+ ofl
+description: CharacterString 1 +featureOfinterest
+properties: JSON_Object[0..1] i
properties |_Object[0..1] «CodeList» FeatureOfinterest
= 0..* +historicalLocations ValueCode -
0. +things +name: CharacterString
HistoricalLocation +description: CharacterString

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

0.-* | +1ocations +time: TM_Instant

Location 0..* +historicalLocations
+name: CharacterString +|ocation
+description: CharacterString
+encodingType: ValueCode 1.*

+location: Any
+properties: JSON_Object[0..1]
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OGC SensorThings API Partl: Sensing Version 1.1 — ¢piaei

. . ObservedProperty
FeatureOfinterest: An observation p— e CraracierSuing
1 I 1 H I t N - +definition: URI
Involves ass'gnlng avalueio a +name: CharacterString +description: CharacterString
. +descr|pt|on: CharacterString +properties: JSON_Object[0..1]
phenomenon. The phenomenon is a vencodngType: ValueCode
: ies: i 1 | +observedPropert
property of a feature, the latter being the *properties: JSON_Object(0. 1] pery
feature of the observational interest. 3 | +sensor
0..* | +datastreams
vd Datastream Observation
( ns
) +name: CharacterString +phenon_1enonTime: TM_Object
I‘e| | ef 0..* | +description: CharacterString +datastream +observations | *resultTime: TM_Instant
+observationType: ValueCode +result: Any
0.* [+unitOfMeasurement: JSON_Object 1 0.x |*resultQuality: DQ_Element[0..*]
+observedArea: GM_Envelopel0..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] Ou* +observations
1 +thing
Thing
+thi
+name: CharacterString g 1|4 ofl
+description: CharacterString 1 +eatureOfinterest
+properties: JSON_Object[0..1] i
properties _Object(0..1] «CodeList» FeatureOfinterest
" 0..* +historicalLocations ValueCode -
0. +things +name: CharacterString
HistoricalLocation +description: CharacterString
- +encodingType: ValueCode
0.* |4jocations +time: TM_Instant +feature: Any
. +properties: JSON_Object[0..1]
Location 0..* +historicalLocations
+name: CharacterString +|ocation
+description: CharacterString
+encodingType: ValueCode 1.*

+location: Any
+properties: JSON_Object[0..1]
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OGC SensorThings API Partl: Sensing Version 1.1 — ¢piaei

MultiDatastream extension

ObservedProperty
A MultiDatastream is an extension to handle Sensor L
H H +name: CharacterString o X
complex observations when the result is an +description: CharacterString Tl e
I g |_Object[0..1]
+encodingType: ValueCode
+metadata: Any 5
array' +properties: JSON_Object[0..1] 1..*| +observedProperties
1 |*+sensor
0..* | +multiDatastreams
0. MultiDatastream Observation
+multi - -
h yp ers p ectr al an d rad ar +name: CharacterString +phenomenonTime: TM_Object
0.* | +description: CharacterString +multiDatastream ~ +observations | *TeSultTime: TM_Instant
r ef | ectance +observationType: ValueCode +result: JSON_Amay
0.* |+unitOfMeasurements: JSON_Array 1 0.* | +resultQuality: DQ_Element[0..%]
+observedArea: GM_Envelope[0..1] +validTime: TM_Pericd(0..1]
+multiDatastreams | +phenomenonTime: TM_Period[0..1] +parameters: JSON_Object[0..1]
+resultTime: TM_Period[0..1]
+multiObservationDataTypes: JSON_Array 0. +observations
+properties: JSON_Object[0..1] "
1 )
+thing
Thing
+thing
+name: CharacterString
+description: CharacterString 1 1 | +featureOfinterest
+properties: JSON_Object[0..1 i
Prop _Object(0. 1] ) “;:ﬁlde%f;: FeatureOfinterest
0.+ |+things 0..* +historicalLocations Thame: Charactersting
HistoricalLocation +description: CharacterString
. — +encodingType: ValueCode
0.* | +locations +time: TM_Instant +feature: Any
. +properties: JSON_Obiject[0..1]
Location 0. +historicallocations
+name: CharacterString +location
+description: CF String

+encodingType: ValueCode 1.x
+location: Any
+properties: JSON_Object[0..1]
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OGC SensorThings APl — 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.
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OGC SensorThings API 1.1 Extension: STAplus 1.0 danpes

Public Comment Requested On

STAplus:

A SensorThings

API Extension
ror Citizen S

+open-
Geospatial
Consortium

Request Closed: February 20, 2023 12:00 am — March 23, 2023 12:00 am https://www.oqc.org/requests/ogc-seeks-public-comment-on-
extension-to-sensorthings-api-standard-staplus-1-0/



https://www.ogc.org/requests/ogc-seeks-public-comment-on-extension-to-sensorthings-api-standard-staplus-1-0/
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: : A®
OGC SensorThings API: Conclusions =PIAd
,& - Flexible data model - can be used easily for different
L Q cases
a - Open technology -> easy Iinteroperability, multiple

Implementations

O

"”“ - International Open Standard - based on consensus,
% a widely adopted solution



deda.next

. . AR
OGC SensorThings API: Conclusions FPIAG
E.i - Lightweight and extensible
* - Built on both the 1ISO observation model and modern
data exchange mechanisms

- Supports different levels of detail and different
guality measures



