
A Premium Geospatial Industry Conference

CLICK TO KNOW MORE

https://geospatialworldforum.org/


Large-Scale Ground 
Deformation Infrastructure 
Risk Analytics with SAR 
Satellite Data



LiveEO

● New Space Startup 

founded in 2018

● 70+ Employees

● Based in Berlin, Germany, 

US Office in New York City

Data Provider (selection)

Integration Partner (selection)

Partner

2020 Winner of



We Keep Infrastructure 
Operational.

Globally.



Monitor 
infrastructure
from space.



Raw Data Customer



Satellite Data E2E
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Infrastructure Monitoring From Space

Ground Deformation 
Monitoring

3rd 
Party Monitoring

Vegetation 
Monitoring



Infrastructure Monitoring From Space

Ground Deformation 
Monitoring

3rd 
Party Monitoring

Vegetation 
Monitoring



Problem
Underground steel gas pipeline

Sudden ground 
deformation events 
can be detected with 
optical sensors.

While slow but 
consistent ground 
movements are not 
visible to a human 
eye and remain to be 
latent threats for 
large infrastructure 
facilities.

Stressed wall of the underground steel gas 
pipeline



Reasons

<

● Geological characteristics

● Historic or active mines 

(underground & open pit mines)

● Soil erosion from changing weather 

patterns



Ground Deformation -
short technical introduction
Ground Deformation - Technical Introduction

Principle sketch of radar interferometry. (a) InSAR geometry; (b) waves in detail; (c) DInSAR principle. | De Gruyter

https://www.degruyter.com/document/doi/10.1515/geo-2020-0246/html#j_geo-2020-0246_ref_197


Ground Deformation -
short technical introduction
Ground Deformation - Technical Introduction

Amplitude and phase of a radar wave | De Gruyter

https://www.degruyter.com/document/doi/10.1515/geo-2020-0246/html#j_geo-2020-0246_ref_197


Ground Deformation -
short technical introduction
Ground Deformation - Technical Introduction

Schematic representation of the data network for phase 
processing with the SBAS method. 
Y-axis: perpendicular baseline; 
X-axis: temporal baseline; 
points: relative orbit positions at acquisition time; 
lines: calculated interferograms | LiveEO



Ground Deformation -
short technical introduction

Spatial Resolution

Tonga volcanic eruption | Jan 2022 | Sentinel-1

Sentinel-1

20 m



Large Scale AnalysisAccuracy - Vertical



Validation: Nivellement

Accuracy - Vertical



Validation: Nivellement

Vergleich mit 
Nivellements

Mean value: -0.27 mm deviation
Stdev: 1.93 mm deviation

+1σ-1σ
-2σ +2σ

mm deviation

Difference in rates between 
levelling & InSAR



Ground Deformation -
short technical introduction

Frequency

Images footprints | Sentinel-1

Sentinel-1

~6 days



Ground Deformation Workflow

Get an overview Automate and prioritize risk 
assessments

Increase operational 
excellence



Demo















Demo

Vertical Ground Deformation Total for 
all profile cuts
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Additional Outputs

● CSV Reports

● Risk Reports

● GeoJSON

● Feed into ArcGIS / QGIS



Save on Opex and increase network 
reliability & safety by:

1. Automating risk assessment & task 

prioritization.

2. Moving from cycle based to condition 

based maintenance.

3. Digitizing Field Force

Impact

Opex

Safety Network 
uptime



Sven Przywarra
Founder & Co-CEO
sven@live-eo.com

live-eo.com

Book a meeting 
with us to 

discuss your 
specific use case

mailto:sven@live-eo.com
http://www.live-eo.com/
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