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Multi-Sensor Data Fusion
Integration of space-based data to enhance 
maritime operations 



Who am I?



Global Trends & Challenges

Twitter, @auonsson, 17 MAY 23, 18:28



Digitalisation of the Oceans



FRA Seabed Strategy 2022



DISTRIBUTED MULTI-SPECTRAL MULTISTATICS SENSINGAND



Amount of Data is Growing

“Modern equipment used for seabed 
mapping activities may generate more
than 100 GB of data per hour” (2016)
Hydrographic processing considerations in the “Big Data” age



Big Data ⇒ Advanced Computing

IBM

QUANTUM 
COMPUTING

FPGA

GPU

CPU

D-WAVE Quantum Annealing

2nd Order Partial Differential Equation (PDE)

Optimization Problems



Space Systems for Maritime Operations



Rapid Environmental 
Assessment (REA)

Post Mission
Analysis

Anti-Submarine 
Warfare (ASW)

Maritime Situational 
Awareness (MSA)

Space Systems for Maritime Operations



MISSION

VALUESGOALS

VISION

To support detection, monitoring 
and identification of objects in

any given area of interest

Establishment of a Multi-Sensor 
Data Fusion Cell (MSDFC)

To increase
situational awareness

from the seabed
to the surface

Combining multiple space-based 
data sources and underwater 

acoustic analysis with unmanned 
maritime systems to provide 

individual workflows
for various mission types

Unclassified for
as long as possible

Shareable
with partners

Space Systems for Maritime Operations



Underwater Situational Awareness
requires a sophisticated

Surface Situational Awareness
Situation

Challenge

Multi-Sensor Data FusionSolution

Multiple Data Sources for
Surface and Underwater Awareness
are available but not yet integrated

Situation - Challenge - Solution
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Expectations Management



Example: Manual Tracking of the FGS Planet (From Norway to REPMUS 22)
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Example: Automatic Surface Contact Detection with Sentinel-1
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Example: BlueWhale (IAI / Atlas)



Example: A Typical Day



18:21:28 UTC
49,2196 N
8,3936 W

18:28:17 UTC
49,2391 N
8,3812 W

18:22:50 UTC
49,2229 N
8,3902 W

11:40:44 UTC
50,3601 N
8,0089 W

4-5 
km

4-5 
km

4-5 
km

Manual Mode ⇒ Automatic Systems
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Thank you very much
for your attention!

Questions?


