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52°North - in a nutshell
• Research and innovation company in the

field of geoinformatics (non-profit)
• 25+ Employees ...

• Research Software Engineers
• Data Scientists
• Administration

• Main activities are applied research and knowledge transfer
• Results of joint R&D innovation activities are published as open source software
• 52°North has revenues from national and international R&D projects and 

professional services (software/solution development, consulting, training)
• founded as a limited liability company in September 2006, re-formed in May 2021
• Shareholders: Universität Münster, Twente Universiteit, con terra GmbH, Esri Inc
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OGC API - Connected Systems

• Attempt to specify a true successor to 
• Sensor Observation Service (SOS) 
• Sensor Planning Service (SPS)

• Based on and in alignment with the OGC API family of standards
• API for management of systems (sensors, platforms, actuators, etc) their 

observations and datastreams, commands and control streams
• 52°North is involved in the standards working group and is currently 

developing an implementation
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OGC APIs
• Resource-oriented HTTP APIs
• “REST”
• JSON & JSON Schema
• OpenAPI specifications
• Schemas, data types, parameters, 

APIs are considered building blocks
• https://blocks.ogc.org/
• → reusability
• → composition

https://blocks.ogc.org/
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OGC APIs
• Web Feature Service (WFS) 

→ OGC API - Features
• Catalogue Service for the Web (CSW) 

→ OGC API - Records
• Web Processing Service (WPS) 

→ OGC API - Processes
• Web Coverage Service (WCS) 

→ OGC API - Coverages
• Web Map Service (WMS) 

→ OGC API - Maps
• Web Map Tile Service (WMTS) 

→  OGC API - Tiles
• …
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OGC API - Connected Systems

• Why not OGC SensorThings API?
• It’s based on “OData - the best way to REST”
• Very hard to put on top of existing systems
• No support for detailed sensor system descriptions

• Preparatory work: SWE Common 3.0 and SensorML 3.0
• JSON encoding and deprecation of XML encoding
• Deployments of Systems

• Currently a five part specification of the API
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Part 1 - Feature Resources

• Current Draft Preview,
• OpenAPI Docs
• Based on the OGC API - Features
• Systems

• metadata of sensors
• actuators
• platforms
• simulations

• Procedures
• metadata of procedures implemented 

by system
• automated system specs/datasheets

https://docs.ogc.org/DRAFTS/23-001r0.html
https://opengeospatial.github.io/ogcapi-connected-systems/redoc/?url=../api/part1/openapi/openapi-connectedsystems-1.yaml
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Part 1 - Feature Resources

• Deployments:
• metadata of system deployments

• Sampling Features
• metadata about sampling 

geometries/methodologies used by 
observing systems

• Subsystems / Components
• Property Definitions

• integrated option to derive specialised 
properties
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Part 1 - Feature Resources

• Currently two JSON encodings
• Complete metadata → SensorML 3.0
• More lightweight → GeoJSON
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Part 2 - Dynamic Data
• Current Draft Preview
• OpenAPI Docs
• Dynamic Feature Properties

• Data Streams
• Observations
• Control Streams
• Commands and Status
• System Events
• System History

https://opengeospatial.github.io/ogcapi-connected-systems/api/part2/standard/23-002r0.html
https://opengeospatial.github.io/ogcapi-connected-systems/redoc/?url=../api/part2/openapi/openapi-connectedsystems-2.yaml
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Part 2 - Dynamic Data

• Data Streams
• access to observations 

produced by systems
• aggregation of observation 

metadata
• holds the schema of the 

actual observations
• Observations

• Free in the choice of formats
• Linking to external service, 

e.g. OGC API - Coverages, 
ERDDAP, etc
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Part 2 - Dynamic Data

• Control Streams/Channels
• allows sending commands to 

systems
• describes the exact meaning 

of commands
• holds the schema of the 

actual commands
• Commands

• Various formats: SWE 
Common, Protobuf, …

• Status of command executions
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Part 2 - Dynamic Data

• System Events
• No longer part of the system 

description
• Pagination, Search

• System History
• Historical archive of system 

descriptions
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Part 3 - Pub/Sub
• AsyncAPI Docs
• Topic structure based on HTTP 

paths
• Events
• Commands
• Observations
• MQTT
• AMQP
• …

https://github.com/opengeospatial/ogcapi-connected-systems/blob/master/api/part2/asyncapi/asyncapi-connectedsystems-2.yaml
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Part 4 - Sampling Feature Types
• Integration of OMS Sample Types

• SpatialSample
• StatisticalSample
• MaterialSample

• Feature Parts
• Parametric Sampling Features

• Relative Sampling Point
• Sampling Sphere (or Ellipsoid)
• Sampling Profile
• Viewing Frustum
• Viewing Sector
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Part 5 - Binary Encoding Formats
• For features:

• FlatGeobuf
• For observations and commands:

• FlatBuffers
• Protobuf
• …

• Common Video Formats
• …
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The OGC API - Connected Systems
• It was planned to vote on the Part 1 and 2 on the next OGC TC Meeting in June
• Delayed due to a dependency on OGC API Common
• Hopefully we will get a chance in autumn
• The next parts are planned to follow shortly after that



19 – IMDIS - Bergen (Norway) - 27-29 May 2024

 pygeoapi Implementation
• https://pygeoapi.io/
• Python based server implementation of the OGC API suite of standards

• Features
• Coverages
• Maps
• Tiles
• Processes
• Records
• Environmental Data Retrieval
• SpatioTemporal Asset Catalog

https://pygeoapi.io/
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 pygeoapi Implementation
• The past year weʼve worked on our own implementation of the OGC API - 

Connected Systems based on pygeoapi
• Weʼre hoping to contribute it sooner or later to upstream

•
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 pygeoapi Implementation
• Part 1 is done for the most part

• Generic transactional backend 
based on ElasticSearch

• Easy to implement custom 
backends on top of external 
databases, services, etc.

• Part 2 is currently under development
• Idea is to separate metadata and 

data backends
• currently evaluating timeseries 

database candidates, e.g. 
PostgreSQL/Timescale
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Future work
• Current software solutions do not yet support new APIs
• Integrations into existing clients

→ 52°Northʼs Helgoland
• Integration into spatial/research data infrastructures
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Thank you for your attention

Christian Autermann

Contact: c.autermann@52north.org 

mailto:c.autermann@52north.org



