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geo engine
What we are working on

- spatio-temporal data processing platform / 
engine

- cloud-based (hosted / on-premise)
- explorative analytics
- sustainable

- transfer research → start up
- grant from German Ministry of Economics 

and Technology (EXIST)

⇒ geo engine
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Background

- Database Research Group @ University of 
Marburg, Germany

- research 
- spatio-temporal data processing
- geo processing systems
- deep-learning on satellite time-series

- Visualization, Analysis, and 
Transformation system

- web-based
- explorative
- used @ GFBio, GEO BON, Eumetsat
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Data Lakes

Frameworks

Exploration
 & Analysis

Apps & 
ReportsData Scientists

Co-Workers

Decision Makers Customers
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Example with ERA5 Land Data
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Bernard Landgraf (User:Baerni), CC BY-SA 3.0, 
via Wikimedia Commons

https://commons.wikimedia.org/wiki/File:Lynx_lynx_poing.jpg
http://creativecommons.org/licenses/by-sa/3.0/
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Aconcagua, CC BY-SA 3.0, via Wikimedia Commons

https://commons.wikimedia.org/wiki/File:European_Wildcat_Nationalpark_Bayerischer_Wald_03.jpg
https://creativecommons.org/licenses/by-sa/3.0
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Frontend

- map view with OpenLayers
- Angular & Material Design
- interactive

- workflow generation
- plots

- pan and zoom
- time
- space

Tech-Stack
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Backend

- everything is a time-series
- workflow-based processing
- written in Rust
- data access with GDAL
- user-functions with Python 
- Apache Arrow for interoperability
- OpenCL integration



.de

How queries work
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in two steps
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1. Register workflow
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Raster
SourceRe-Project

CombineCluster

Vector
Source

Frontend
Backend
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1. Register workflow
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Raster
SourceRe-Project

CombineCluster

Vector
Source

Frontend
Backend

ID
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2. Query data 
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Frontend
Backend

ID

with ID via WMS / WFS → Raster / Vector data
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2. Query data 
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Frontend
Backend

ID Time(interval) Boundingbox

with ID via WMS / WFS → Raster / Vector data
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2. Query data 
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Frontend
Backend

ID Time(interval) Boundingbox

Vector (Table) Raster (Tiles)

with ID via WMS / WFS → Raster / Vector data
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2. Query data 
59

Frontend
Backend

ID Time(interval) Boundingbox

Vector (Table) Raster (Tiles)

with ID via WMS / WFS → Raster / Vector data
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What is next?
● More operators

● Python operator for user functions
● APIs for Jupyter integration

● ML integration
○ Train: feed stream into ML frameworks (e.g. Tensorflow)
○ Apply: use model as operator
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Explore and Combine Spatio-Temporal Data
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🛈 www.geoengine.de

📧 
info@geoengine.de

#
#
#
#


Backup
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#
#
#
#
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How the backend works 🧙 
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1. Deserialize workflow
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Raster
SourceRe-Project

CombineCluster

Vector
Source

{JSON}

 into an operator graph
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1. Deserialize workflow
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Raster
SourceRe-Project

CombineCluster

Vector
Source

and parse operator parameters

dataset_id: 1111-2222-3333-4444,
channel : 2,
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2. Query the graph
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Raster
Source*

Vector
Source*

Re-Project*

Combine*Cluster*
Time(interval)

Boundingbox

Query

by forwarding the query to sources
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2. Query the graph
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Raster
Source*

Vector
Source*

Re-Project*

Combine*Cluster*
Time(interval)

Boundingbox

Query

🧐
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2. Query the graph
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Raster
Source*

Vector
Source*

Re-Project*

Combine*Cluster*
Time(interval)

Boundingbox

Query

Query rewrite
EPSG:4326 → 900913 

and adapt the query if needed
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Raster
Source*Re-Project*

Combine*Cluster*
Time(interval)

Boundingbox

Query

Vector
Source*

B C A B

Raster (Tiles)

CA

E F D E FD

t1 t2

3. Data streams
produce data matching the query
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4. Apply operators
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Raster
Source*

Vector
Source*

Re-Project*

Combine*Cluster*
Time(interval)

Boundingbox

Query

Raster (Tiles)

Vector 
(Chunks)

to each raster tile / vector chunk
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Other examples

Combination of flight-tracks and weather radar
(OpenSky Workshop)
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Digital Teaching Tool for Copernicus-Data
(Eumetsat)
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Cloud strategy
● Current: Deploy next to the data

○ Data portal @ GEO BON, GFBio, NFDI4Biodiversity
○ Training tool @ Eumetsat

● Next: Hosted Service
○ one service for many users
○ projects & data in one place → share data and functions
○ no maintenance for users

● Additionally: Parallel processing
○ split data processing along spatial and temporal axis
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