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OVERVIEW

* EMODnet

* EuroFleets+
 Architecture

* Harmonizing Data Models
e Outlook
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EMODNET

European Marine Observation and Data Network



EMODNET

Collect data once and use it many times

Develop standards across disciplines as well as within them
Recognize that marine datais a public good

Discourage cost-recovery pricing from public bodies

Thematic Portals
* Bathymetry
* Geology
* Seabed habitats
e Chemistry
* Biology
* Physics
* Human activities
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oy

EMODnet
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EMODNET INGESTION

* Aims to reach out to all kind of organizations with marine data

* Motivate and support potential data providers to publish their data to EMODnet
 Transfer of the data to European datacenters, infrastructures and portals

* Help users to provide the data in the most appropriate format

oy

EMODnet
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Set them free for Set them free for Set them free for Set them free for EMODnet, the European Marine
Blue Society _ Blue Society Blue Society Blue Society

Observation and Data Network,
has over 160 organisations that
work together to assemble and
harmonise marine data, metadata

and products, making them more

accessible to Blue Society.

The Data Ingestion Portal
facilitates submitting marine

datasets for further processing,

Open Data publishing and

contributing to applications

for society.
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EMODnet Data Ingestion ﬁ | b |

WAKE UP YOUR DATA

Set them free for Blue Society

The Data Ingestion Portal facilitates submitting marine
datasets for further processing, Open Data
publishing and contributing to
applications for society.

emodnet-ingestion.eu
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EUROFLEETS+
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EUROFLEETS*

* Aims to integrate and advance the European Research Vessel
infrastructure

* Fleet of 27 state-of-the-art research vessels
* Several ROVs and AUVs
* Multiple transnational access programs for researchers

%17 Furofleets’

An alliance of European marine research infrastructure
to meet the evolving needs of the research and industrial communities
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EVIOR

European Virtual Infrastructure in Ocean Research
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EUROPEAN VIRTUAL INFRASTRUCTURE IN OCEAN
RESEARCH (EVIOR)

i@%Eurofleets+
‘Z] o e e e e ot

Go to Eurofleets home >

Dynamic Vessel
Tracking & Events System - PROTOTYPE

&

Sharing information on planned, current and completed cruises and on details of European research vessels and specialized equipment. Giving e-access to underway events
information, sailing tracks and current position of European research vessels

T oiect sived fi e iR mission’s | lorizon 2020 Research and Innovation pr iR nt No 824077, Project
nstitut and. The information and v f site lie enti thors. The EL an Commission is not ! for any use that m
nta
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EUROPEAN VIRTUAL INFRASTRUCTURE IN OCEAN
RESEARCH (EVIOR)

U Eurofleets’

Go to Eurofleets home >

Dynamic Vessel Tracking & Events System - PROTOTYPE  serum o svorsove Dynamic Vessel Tracking & Events System - PROTOTYPE  seruonrosonsove
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EUROPEAN VIRTUAL INFRASTRUCTURE IN OCEAN
RESEARCH (EVIOR)

Navigational Meteorological Thermosalinity

« Longitude/Latitude * Wind Speed * Salinity

* Heading  Wind Direction * Water Temperature
* Speed « Air Temperature * Raw Fluorometry

* Density (oT)

* Depth Humidity

e Course Over Ground Solar Radiation

» Speed Over Ground Atmospheric Pressure

All mapped to definitions in the NERC Vocabulary Server
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ARCHITECTURE
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ARCHITECTURE
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ARCHITECTURE

Research MQTT/HTTP
Vessel 1

On-shore

Operator 1

Research Feeder SensorThings

Vessel 2 API

MQTT/HTTP
Research On-shore

Vessel 2 Operator 2

Helgoland
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INITIAL DEPLOYMENT

* Single deployment at CSIC, Spain
* Inclusion of 4 test vessels for development and testing
* Testing on two cruises from EuroFleets+
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TEST VESSELS

R/V Sarmiento de Gamboa, Vigo (Spain) R/V Garcia del Cid, Vigo (Spain)
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TEST VESSELS

R/V Belgica, Zeebrugge (Belgium) R/V Thalassa, Brest (France)
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PILOT VESSELS

R/V Arni Fridriksson, Reykjavik (Iceland) R/V Dana, Hirtshals (Denmark)
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PILOT VESSELS

R/V Arni Fridriksson, Reykjavik (lceland)
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HARMONIZING DATA MODELS

Sensor Observation Service vs. SensorThings API



RTH

HARMONIZING DATA MODELS

Observations & Measurements SensorThings API

«metaclass»
GF_FeatureType ObservedProperty
Sensor +name: CharacterString
«FeatureType» Charactorst +definition: URI
OM_Process +name: Charactersting +description: CharacterString
A +description: CharacterString
! +encodingType: ValueCode
+theGF_FeatureType 1 «insar:ceol» 1 +procedure e +metadata: Any L |+observedProperty
_Metadata
«FeatureTyp... +SEensor
GFI_Feature | , 1
\ ProcessUsed +metadalaﬂ 0.1
+featureOfinterest 0..* |+datastreams
\Domam Metadata .
+generatedObservation +datastreams Datastream Observation
+propertyValueProvider \ 0.* +name: Characterstring +phenomenonTime: TM_Object
0.* 0..* | +description: CharacterString +datastream +observations | FresultTime: TM_Instant
«FeatureType» +observationType: ValueCode +result: Any
OM_Observation 0.+ | +unitOfMeasurement: JSON_Obiject 1 0.+ |+resultQuality: DQ_Element[0..*]
e M Oblact «DataType» +observedArea: GM_Envelope[0..1] +validTime: _TM_PE”M[U--]-] ;
+camierOfCharacteristics I pve:JR?I'rlnv::'oTMmﬁ.gam- 1 NamedValue +datastreams | +phenomenonTime: TM_Period[0..1] +parameters: NamedValue[0..*]
R i +resultTime: TM_Period[0..1]
0.* + validTime: TM_Period [0..1] + name: GenericName| +observations
+ resultQuality: DQ_Element [0..*] + value: Any 0.
«metaclassy + parameter: NamedValue [0..%] 1 )
GF_PropertyType +thing
{root} constraints Thing
{ T roperty shall be a ph - - +things
associated with the type of the feature of interest} +name: CharacterSting 1 | +featureOfinterest
{procedure shall be suitable for observedProperty} ) +description: CharacterString 1
A {result type shall be suitable for observedProperty} +re'|ated0bservauon +properties: JSON_Object[0..1] «CodeList» FeatureOfinterest
\ {a parameter.name shall not be used more than [<<0-- = - 0..* +historicalLocations ValueCode -
it ol Phenomenon once} "] +things +name: CharacterString
«instanceOf» HistoricalLocation +description: CharacterString
| 1 0.* — +encodingType: ValueCode
1" Range 0.* |4locations +time: TM_Instant +feature: Any
«Type»
GFI_PropertyType| *observedProperty m ObservationContext Location 0.* thistoricalLocations
+ ,
e B e GenericName +name: CharacterString +location
f +description: CharacterString
«typex» +encodingType: ValueCode 1.
Any +location: Any
{root}
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HARMONIZING DATA MODELS

Observations & Measurements SensorThings API

«metaclass»
GF_FeatureType ObservedProperty
Sensor +name: CharacterString
«FeatureType» - y +definition: URI
OM_Process +name: (Eharacterstrmg . +description: CharacterString
/4\ +description: CharacterString
! +encodingType: ValueCode 1
+theGF_FeatureType /[\ 1 «instanceOf» T\ +procedure +metadata: Any +observedProperty
| MD_Metadata
«FeatureTyp... +SEensor
GFl_Feature | , 1
\ ProcessUsed +metadalaﬂ 0.1
+featureOfinterest 0..* |+datastreams
\Domam Metadata b .
+generatedObservation +datastreams Datastream Observation
+propertyValueProvider 0.* +name: Characterstring +phenomenonTime: TM_Object
0.* \ 0..* | +description: CharacterString ww TM_Instant
«FeatureType» +obs +result’Any
OM_Observation om easurement: JSON_Object 1 0.* ”eslz}_‘r‘?”amy: DQ-E&Z?“E"‘][D"*]
T - +observedArea: GM_Envelope[0..1] +validTime: TM_Period]0.. 1]
) o + phenomenonTime: TM_Ob]ea % +datastreams | +phenomenonTime: TM_Period[0..1] +parameters: NamedValue[0..*]
+carierOfCharacteristics + resultTime: TM_Instant +resultTime: TM_Period[0..1]
0. + validTime: TM_Period [0..1] + name: GenericName = +observations
+ resultQuality: DQ_Element [0..*] + value: Any 0.
«metaclass» + parameter. NamedValue [0..*] 1 ‘
GF_PropertyType +thing
{root} constraints Thing
{ T roperty shall be a ph - ) +things
associated with the type of the feature of interest} +name: CharacterSting 1 | +featureOfinterest
{procedure shall be suitable for observedProperty} ) +description: CharacterString 1
,I\ {result type shall be suitable for observedProperty} +re'|ale60bservauon +properties: JSON_Object[0..1] «CodeList» FeatureOfinterest
| {a parameter.name shall not be used more than <0 0..* +historicalLocations ValueCode
| once] 0.% | +things +name: CharacterString
i Phenomenon } e
«instanceOf» HistoricalLocation +description: CharacterString
| 1 0.* — +encodingType: ValueCode
4 Rinas 0.* |4jocations +time: TM_Instant +feature: Any
«Type» - 9
GFI_PropertyType| *observedProperty i ObservationContext Location 0.* thistoricalLocations
+resul ,
; +name: CharacterString +location
i Rie: GenericNams +description: CharacterString
«typex» +encodingType: ValueCode 1.
Any +location: Any
{root}
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HARMONIZING DATA MODELS

Observations & Measurements SensorThings API

«metaclass»
GF_FeatureType ObservedProperty
Sensor +name: CharacterString
«FeatureType» - - +definit RI
OM_Process +name: CharacterString Lion: CharacterString
/4\ +description: CharacterString
! +encodingType: ValueCode :
+theGF_FeatureType /|\ 1 «instanceOf» T\ +procedure +metadata: Any +observedProperty
| MD_Metadata
«FeatureTyp... +5
GFI_Feature | , 1
\ ProcessUsed +metadalaﬂ 0.1
+featureOfinterest 0..* |+datastreams
\Domam Metadata b .
+generatedObservation +datastreams Datastream Observation
+propertyValueProvider \ 0.* +name: Characterstring +phenomenonTime: TM_Object
0.* 0..* | +description: CharacterString +datastream +observations | FresultTime: TM_Instant
«FeatureType» +observationType: ValueCode +reslt: Any
OM_Observation 0% |+unitOfMeasurement: JSON_Object 1 0.+ |+resultQuality: DQ_Element[0..*]
e T Obloct +observedArea: GM_Envelope[0..1] +validTime: _TM_PET'Ud[U--l] .
. - gasnomenoniime: 1¥_Oble +datastreams | +phenomenonTime: TM_Period[0..1] +parameters: NamedValue[0..%]
+carierOfCharacteristics + resultTime: TM_Instant +resultTime: TM_Period[0..1]
0.+ + validTime: TM_Period [0..1] name: GenericName| = +observations
+ resultQuality: DQ_Element [0.."] / + value: Any 0.*
«metaclass» + parameter. NamedValue [0..*] 1 ‘
GF_PropertyType *thing
{root} Thing
‘ +things
+name: CharacterSmng g 1 1 f
+description: CharacterString 1 +leatureOfinterest
+relatedObservation +properties: JSON_Object[0..1 i
0. prop. LObjeat(0..1] o «CodeList» FeatureOfinterest
N 0..* +historicalLocations ValueCode -
0. +things +name: CharacterString
HistoricalLocation +description: CharacterString
. +encodingType: ValueCode
Range 0.* |4locations +time: TM_Instant +feature: Any
GFI_Pr SobseivetPIopRy i ObservationContext Location 0.* thistoricalLocations
+resu . i
B e GenericName +name: c.halractersmng ) +location
+description: CharacterString
«typex» +encodingType: ValueCode 1.
Any +location: Any
{root}
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HARMONIZING DATA MODELS

* Feeder only communicates with SensorThings API
* Initially viaHTTP
* During the feeding only via MQTT

* But SOS requirements are clear:
* One Procedure and Offering per vessel

* Observation should comply with the Spatial Filtering Profile
* One Feature Of Interest (FOI) per cruise

 Position updates should be appended to the LineString so that the FOI contains the complete track
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HARMONIZING DATA MODELS
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* One Feature Of Interest (FOI) per cruise
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HARMONIZING DATA MODELS

Observations & Measurements SensorThings API

«metaclass»
GF_FeatureType ObservedProperty
Sensor +name: CharacterString
«FeatureType» on y +definition: URI
om_| name: ChargeterString +description: CharacterString
/4\ - racterString
oy +encodingType: ValueCode :
+theGF_FeatureType /|\ 1 «instanceOf» T\ +proce +metadata: Any +observedProperty
| MD_Metadata
«FeatureTyp... +SEensor
GFI_Feature | , 1
\ ProcessUsed +me! aﬂ 0.1
+featureOfinterest 0..* |+datastreams
\Domam Metadata b .
+generatedObservation +datastreams Datastream Observation
+propertyValueProvider \ 0.* +name: Characterstring +phenomenonTime: TM_Object
0.* 0..* | +description: CharacterString +datastream +observations | FresultTime: TM_Instant
«FeatureType» +observationType: ValueCode +result: Any
OM_Observation 0.+ | +unitOfMeasurement: JSON_Obiject 1 0.+ |+resultQuality: DQ_Element[0..*]
e T Obloct «DataType» N +observedArea: GM_Envelope[0..1] +validTime: _TM_PE"M[U--]-] ;
) o flisnomenontime: 1 M_Obje NamedValue +datastreams | +phenomenonTime: TM_Period[0..1] +parameters: NamedValue[0..%]
+carierOfCharacteristics + resultTime: TM_Instant +resultTime: TM_Period[0..1]
0.+ + validTime: TM_Period [0..1] + name: GenericName| — +observations
+ resultQuality: DQ_Element [0.."] + value: Any 0.*
«metaclass» + parameter. NamedValue [0..*] 1 ‘
+thing

GF_PropertyType
{root} constraints Thing
roperty shall be a ph % i
{¢ T perty N +things
i i +name: Characiitrin
associated with the type of the feature of interest} g +featureOfinterest

o . 1
{procedure shall be suitable for observedProperty} ) +description: CharacterString 1
,I\ {result type shall be suitable for observedProperty} +re'|ale60bservauon +properties: JSON_Object[0..1] «CodeList» FeatureOfinterest
| {a Pa)rameter.name shall not be used more than  [<<0-- = . 0..* +historicalLocations ValueCode +name: Characterstiing
st i once] .. +things :
«instanceOf» Phenomenon HistoricalLocation +description: CharacterString
| 1 0.* — +encodingType: ValueCode
4 Rinas 0.* |4jocations +time: TM_Instant +feature: Any
«Type» 9
GFI_PropertyType| *observedProperty i ObservationContext Location 0.* thistoricalLocations
+resu . i
B e GenericName +name: c.halractersmng ) +location
+description: CharacterString
«typex» +encodingType: ValueCode 1.
Any +location: Any
{root}




52°NORTH  HTTPS://52NORTH.ORG

HARMONIZING DATA MODELS
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HARMONIZING DATA MODELS

Observations & Measurements SensorThings API

«metaclass»
GF_FeatureType ObservedProperty
Sensor +name: CharacterString
«FeatureType» - y +definition: URI
OM_Process +name: (Eharacterstrmg . +description: CharacterString
/4\ +description: CharacterString
! +encodingType: ValueCode 1
+theGF_FeatureType /[\ 1 «instanceOf» T\ +procedure +metadata: Any +observedProperty
| MD_Metadata
u;:’at:% 1 | +sensor
_Fe:
\ +metadalaﬂ 0.1
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GF_PropertyType +thing
{root} constraints Thing
{¢ T roperty shall be a ph - - +things
associated with the type of the feature of interest} +name: CharacterSting 1 | +featureOfinterest
{procedure shall be suitable for observedProperty} ) +description: CharacterString 1
,I\ {result type shall be suitable for observedProperty} +re'|ale60bservauon +properties: JSON_Object[0..1] «CodeList» \ FeatureOfinterest
| / {a parameter.name shall not be used more than <0 0..* +historicalLocations ValueCode V
| once] 0.% | +things +name: acterstring
i Phenomenon } e
«instanceOf» HistoricalLocation +description: CharacterString
| 1 0.* — +encodingType: ValueCode
4 Rinas 0.* |4jocations +time: TM_Instant +feature: Any
«Type» - 9
GFI_PropertyType| *observedProperty i ObservationContext Location 0.* thistoricalLocations
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; +name: CharacterString +location
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HARMONIZING DATA MODELS

Observations & Measurements

«metaclassy

GF_FeatureType

A

+theGF_FealureTypex 1 «inﬂariceOl»

«Featu
GFI_Fe'

+featureOfinterest

+propertyValueProvi

0.0
+carierOfCharacteristics
0.
«metaclass»
GF_PropertyType
{root}
)
I
|
«instanceOf» Phenomenon
| 1
1
«Type»

GFI_PropertyType| +observedProperty

«FeatureType»
OM_Process

4] +procedure

MD_Metadata

ProcessUsed

+metadalaﬂ 0.1

Metadata

+ dObservatiol
0.

«FeatureType»
|_Observation

phenomenonTimi
resultTime: TM_Insta
validTime: TM_Period [0..
resultQuality: DQ_Element [0.."]
parameter. NamedValue [0..%]

|_Object

b+ 4+

«DataType»
amedValue

.

+

name:
+ value: Any

constraints
{ T roperty shall be a ph
associated with the type of the feature of interest}
{procedure shall be suitable for observedProperty}
{result type shall be suitable for observedProperty}
{a parameter.name shall not be used more than
once}

+relatedObserva
0.

0.*
Range

+result

«type»
Any
{root}

ObservationContext

+ role: GenericName

SensorThin

gs API

ObservedProperty

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

[
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0..* |+datastreams

+datastreams

Datastream

0.*
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+name: CharacterString
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+observationType: ValueCode
+unitOfMeasurement: JSON_Object
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Location

+time: TM_Instant

0.* thistoricalLocations

+name: Cl erstring +location
+description: CharacterString
+encodingType: ValueCode 1.

+location: Any

1

«CodeList»
ValueCode

0.*

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

+resultQuality: DQ_Element[0..*]
+validTime: TM_Period[0..1]
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[
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HARMONIZING DATA MODELS

* Feeder only communicates with SensorThings API
* Initially viaHTTP v
* During the feeding only via MQTT
—> Allow publishing on more topics then the standard allows (/Locations)

* But SOS requirements are clear:
* One Procedure and Offering per vessel
—> Vessel = Sensor = Thing = Procedure
* Observation should comply with the Spatial Filtering Profile
= STA-Implementation was extended to recognize this special observation parameter v
* One Feature Of Interest (FOI) per cruise
- Not really possible, interim solution: one FOI per week X
 Position updates should be appended to the LineString so that the FOI contains the complete track

- New configurable feature of our STA implementation: a configured FOI is automatically updated
(via Locations and Observations) v



OUTLOOK

* Deployment to more RV operators
* Federation into the EVIOR portal
* Push-based data flow

* Richer Metadata (SensorML) descriptions

* Transmission of events and inclusion in SensorML
* E.g. sensor calibration and deployments

52°NORTH  HTTPS://52NORTH.ORG
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north

exploring horizons

THANKS!

Christian Autermann

c.autermann@52north.org



