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A global technology group

Multinational
technology

group.
Private capital

Founded
in 

1984
Headquarters in 
Spain (Madrid).
Subsidiaries in 
10 countries

Over
1,800 

employees

Roots tied to the 
Space and 

Defence industry

Aeronautics, Space, Defense 
& Security, Cybersecurity, 

Intelligent Transport 
Systems, Healthcare, 

Banking & finances, and ICT 
industries

Engineering, development 
and integration of 
systems, software, 

hardware, specialized 
products and services
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International technology leadership

#1 Worldwide
Satellite Control 
Center provider to 
commercial
telecom operators
(+300 Satellite
missions
worldwide)

First ever
worldwide 
intraoperative 
radiotherapy 
planning system

Responsible of 
safety critical 
systems of 
European GNSS 
systems (EGNOS 
and Galileo)

Leader of 
Intelligent 
Transportation 
Systems for the 
public 
transport 
sector (+100 
cities in Europe, 
Asia and 
America)

GMV’s checker 
ATM security is 
the worldwide 
leader as 
multivendor cyber 
security 
protection for 
ATMs

© 2019 GMV Property – All rights reserved Page 3



GMV: Remote sensing services and applications
GMV Copernicus services with already 5 framework contracts in the security and emergency 
thematic areas

SUPPORT TO EU 
EXTERNAL ACTIONS

•Overview/Detailed topo-
information

•Identify belligerent actions  

•Tracking exodus

•Contingency plans

•Evacuation & rapid reaction 

•Post conflict recovery

LAND BORDER 
SURVEILLANCE

Overview/Detailed topo-
information

Identify treaties transgressors 

Illegal human trafficking

Illegal infrastructures 

Automatic intrusion detection

EMERGENCY 
MANAGEMENT SERVICE

Support of European 
emergency response in 
case disasters (Fires, 
Floods, Earthquakes, ,etc.)

Rapid mapping

Damage assessment

Risk and recovery analysis
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SIMONS – Ship Monitoring Service
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Maritime background

MARISS (2005-2012)

•ESA

•Output:
Complete maritime monitoring 
service

EMSA-DFM (2011-2012)

•EMSA

•Output:
Data Fusion Module

NEREIDS (2011-2014)

•EC’S GMES FP7

•Output:
Maritime monitoring service with 
external HMI

SAGRES (2013-2014)

•EC’S GMES FP7

•Output:
Maritime monitoring 
products

LOBOS (2013-2014)

•EC’S GMES FP7

•Output:
Border monitoring 
products

CAPSAT (2015)

•GUARDIA CIVIL through 
EBF

•Output:
Operational maritime 
monitoring service 
(HW/SW)

SIMONS4JAPAN (2017-
onwards)

•JAPAN COAST GUARD
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GMV experience in the maritime security domain ongoing for almost 15 
years



SIMONS….What is?

HH COSMO-SKYMED 3M
15-01-2012 (Melilla)

Ship Monitoring Service (SIMONS)
Where EO data (SAR/Optical) and collaborative polls (e.g. AIS, LRIT, VMS, etc.) are merged 
together to provide advanced ship detection and categorization.

S
IM

O
N

S
 C

O
R
E

© 2019 GMV Property – All rights reserved Page 7

Data acquisition

EO data processing

Data fusion

Visualization and report

MARITIME 
SURVEILLANCE

•Vessel detection & 
categorization

•Integrate EO+AIS

•NRT <3h

•Coastal mapping

•Oil spill mapping

•Port monitoring 

•Ship tracking



SIMONS core…. What is inside? 

Land Mask

•SAR: using wavelets 
and Geodesic Active 
Contours

Ship Detection

•SAR + Optical: 
Wavelets / 
Segmentation;

•Capable of detecting 
small boats (>4m)

Ship 
Categorization

•SAR: 9 categories 
using fuzzy logic

Ship Tracking

•SAR: Fuzzy logic; 
AIS+VDS

Processing capabilities
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Processing capabilities: land masking

Land Masking generation using:

• Wavelet + Geodesic Active Contours

• Usage of external coastline vector file (if properly accurate).

HH COSMO-SKYMED 3m (15-01-2012) Optical VHR Satellite image

Melilla: Lat: 35.30360dd, Long: -2.933859dd
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Processing capabilities: ship categorization

1.- ORIGINAL IMAGE 2.- SIGNATURE ISOLATIONWavelets

3.- ORIENTATION CALCULATION

Radon 
Transform

4.- MACRO-SCALE FEATURES

Heading

Dimension
box

sRCS MRCS BRCS

Rotation and pixel 
counting
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Confidence to quantitatively measure detection reliability:

C < 0.4  ship-alike sea features (wave crests)

0.4 < C < 0.7  less dispersive ships (smaller and made of less reflective materials)

C > 0.7  ships visible by eye inspection.



Processing capabilities: ship categorization

4.- MACRO-SCALE FEATURES

Heading

Dimension
box

sRCS MRC

S

BRC

S

SHIP CLASSIFICATION

5.- PARAMETRIZATION -> P={BRCS, MRCS, SRCS, L, B}

6 .- FUZZY LOGIC BASED RULE APPLIANCE
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Quality descriptor Value

Processing Time • 5-6 min for a 40x40 km stripmap image
• 7 min for a 10x10 km spotlight image
• 10 min for a 100x100 km ScanSAR image

Probability of Detection > 95 % for ships with length > 4 x image resolution

Categorization rate ~70 % for ships with length > 12 x image resolution



Processing capabilities: ship categorization

Ship classification validated with AIS polls
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SAR Photo
Ship: Container
Length: 260 m
Beam: 40 m
Bearing:  010

Ship: Container

Length: 277 m

Beam: 40 m
Bearing:  010

C = 0.90

CMA CGM Mozart

Omega Theodore

PhotoSAR Ship: Oil tanker

Length: 228 m

Beam: 32 m
Bearing: 340

C = 0.90

Ship: Oil tanker

Length: 228 m

Beam: 32 m
Bearing: 340



Processing capabilities: ship tracking

© 2019 GMV Property – All rights reserved Page 13

 

Ts1 
Ts2 

Ts3 
Ts4 

Track 
Generation, 
indexing and 
interpolation 

Ts1’ 

Ts2’ 
New 

report 

Ts4’ 
Ts3’ 

Track 
Reconstruction 

New 
report 

Ts1’ 

Ts2’ 
New 

report 

Ts4’ 
Ts3’ 

New 
report 

Track 
Extrapolation 

Ts1’ 

Ts2’ 
New 

report 

Ts4’ 
Ts3’ 

New 
report 

Track Resuming 

t > 24 
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Three main elements are used:

 Reported  come from collaborative 
sensors

 Detected  come from EO-based 
detection systems

 Calculated  calculated to meet 
constraints and time grid



Integration of SIMONS with GMV’s Control Centre or third party system to provide 
advanced visualization functionalities

VISUALIZATION

Rule-based alarms

Historic queries

StatisticsAlert handling Mission replay

AIS track management
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ICEBERG MONITORING

SMUGGLING

FISHERY

SIMONS Campaings

Maritime security - operational campaigns

TRAFFIC MONITORING

PIRACY

IMMIGRATION
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ICEBERG MONITORING

MILITARY

PIRACY

FISHERY

SMUGGLING

TRAFFIC MONITORING

IMMIGRATION

Number of operational campaigns performed



Thank you

gmv.com
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António Araújo

Email: antonio.araujo@gmv.com

www.gmv.com


