
Project Catch COPUOS Presentation

Project Catch

A Space-Based Solution for Illegal, Unregulated

& Unreported Fishing

Emmanouil Detsis, International Space University



Project Catch COPUOS Presentation 2

Team Project Oceans
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International

Intercultural

Interdisciplinary 13 Countries + 5 Continents + 15 Disciplines = 1 

Team

13 Countries + 5 Continents + 15 Disciplines = 1 

Team
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Project Focus: IUU Fishing
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What is IUU Fishing?

• Illegal: 

– Fishing in contravention of the laws and regulations 

(Location, Time, Species, Size, Means)

• Unregulated: 

– Fishing that undermines fishery management efforts

– Fishing by vessels that are not registered or with forged 

documents

• Unreported:

– Misreporting or failing to report catches

– Discarded species, not included in the official catch
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Global Extent of IUU Fishing

Source: TPOceans
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Effects of IUU Fishing

• Loss of fisheries

• Economic losses

• Fragile balance of the 
ecosystem

• Threat to food security

• Lack of economic 

sustainability

• Spoil of cultural heritage 

of human civilizations

Global IUU estimates:10-23 Billion USD/year (Agnew, 2009)

Global fish catches. Source: FAO
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Our Vision
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Monitor fishing vessels with onboard transmitterMonitor fishing vessels with onboard transmitter

Identify and Report IUU vesselsIdentify and Report IUU vessels

Detect fishing vessels that do not transmit Detect fishing vessels that do not transmit 
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Fisheries & Space Technology

A global problem

Coastal areas as well as remote 

ocean areas and polar regions

International problem, 

not limited to one country

Imminent problem

Legal framework is complicated

A global solution

Ability to monitor all areas

Space Assets accessible to all

Rapid deployment

Adaptive solution

IUU  Space Based Solution
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Mission Statement

“To integrate a global, space-based 

monitoring system with existing ocean 

monitoring and detection capabilities in 

order to combat IUU fishing in a time 

sensitive manner.”
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Our Solution

A Vessel Monitoring System that is:

• A payload on a satellite constellation
• Simple and tamperproof

An IUU detection and identification
system that:

• Integrates all available data
• Has flexible architecture

Catch-VMS Catch-GIS

Project Catch

Catch-VMS

CatchCatch--GISGIS

A space based solution to combat IUU fishing

10
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Catch-VMS: Vessel Monitoring

• Vessel Monitoring 
System (VMS)

• Basic Components:
– Ship Transmitter

– Receiving Antenna

• VMS monitors compliant 
vessels 

Source: Qvidja50 Flickr

Necessary for efficient fishery managementNecessary for efficient fishery management
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Options for Continuous Global 
Monitoring
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System Architecture

Project Catch 
Central Office

MEO Satellite MEO Satellite

GEO Data Relay Satellite

Ground 

Station

Terrestrial Link

Downlink

Relay Link
Uplink
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Source: TP Oceans
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Increased reliability
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Catch-GIS: Data Acquisition
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RFMO
•Blacklists

•Whitelists

Port Authorities
•Biomarkers/DNA Testing

•Ship Registries

Marine Ship Detection
•Acoustic Sensors

•Electric Field Sensors

Marine Conditions
•Meteorological/ Oceanographic Buoys

Coastal Radar

Catch-VMS,
S-AIS/LRIT

Space-Based Data:
•Radar

•Optical

•Meteorological & Oceanographic

Ship VMS,

Ship AIS/LRIT

15
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Data Analysis Methods 

All Vessels

Fishing Vessels

IUU Vessels
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1) Identify All Vessels
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Source: TPOceans
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1) Identify All Vessels

Source: TPOceans
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1) Identify All Vessels

Source: TPOceans
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2) Identify Fishing Vessels

Source: TPOceans
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3) Identify IUU Fishing Activity

Source: TPOceans
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3) Identify IUU Fishing Activity

Source: TPOceans
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Sample IUU Alert
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Case Study: Blue Fin Tuna in Europe

Source: QinetiQ

Source:
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Additional Benefits: Efficiency of marine patrols, Increase number of fines, 

Other uses (security, logistics, search and rescue)

Additional Benefits: Efficiency of marine patrols, Increase number of fines, 

Other uses (security, logistics, search and rescue)

Component USD (thousands) Assumptions

Transmitters 560 560 ships

Transmitters: Installation 80

Payload 50,000 to 30 satellites

Ground Station: 

Development 15 use existing

Ground Station: 

Maintenance 1,500 per year

Ground Station: Labor 1,500

Imagery 500 Varies greatly

Social Costs 170,000 fleet retirment/subsidies

Total ~250,000
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Conclusions

• IUU Fishing:

– A serious global threat

• Project Catch: 

– Turnkey, global solution

– Interoperable components

– Flexible data integration

– Financially viable

• Additional applications:

– Piracy

– Trafficking

– Environmental response

– Search and Rescue

Source: NASA

Source: Republic of Indonesia
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Questions?
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Project Project 

CatchCatch

27



Project Catch COPUOS Presentation

VMS

Is
s
u
e
s

S
e
cu

re

G
lo

b
a
l

S
p
a
c
e

28

AIS

S-AIS

LRIT

Tamper-proof,
Cost, Poles

M
a
in

 
U

se
Fisheries 

Management

Maritime Traffic

Maritime Security

Maritime Traffic
Security, 

High Seas, Poles

Security, 
High Seas, Poles

Report Rate, 
Poles

28

Appendix: Vessel Monitoring 
Systems
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Appendix: Regional Fisheries

Source: TPOceans
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VDS/
IMPAST

Existing Monitoring Systems
ShortcomingsDelivery Time

[min]

False Alarm Rate, 
Detection Probability, 
Reliability, 

Identification Capability

30-60Radar+VMS

Input Data

False Alarm Rate, 
Detection Probability, 

Reliability, 
Identification Capability

N/ARadar+VMS

Spatial Coverage, 

Response Time
30-60

Radar+VMS

+AIS
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DECLIMS

MARISS

Goal

Vessel Detection

Vessel Detection and 
Tracking 

Assessment of 
Satellite Capability

Benchmark Existing 
AutoDetect 
Software

CatchCatch
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Appendix: Analysis Example
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Source: TPOceans
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Appendix: Link Architecture
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Appendix: EU Common Fishery Policy, 2009

Article 9: 
Vessel Monitoring 

System (VMS)

Member States shall operate a satellite-based VMS for effective  the 

monitoring vessels flying their flag.

Article 10: 

Automatic 

Identification 

System (AIS)

Vessels exceeding 15 metres’ length overall shall be fitted with and  

maintain in operation AIS which meets the IMO standards.

Article 11: 

Vessel Detection 

System (VDA)

Member states shall use a vessel detection system matched by 

remotely sensed images or other equivalent systems with the data

received by VMS or AIS.

Article 12:
Data Transmission

Data collected in the framework of this Regulation may be transmitted 

to competent authorities engaged in surveillance operations of the 

marine environment and general law enforcement

33
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Appendix: Link Budget
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Appendix: Catch-GIS Analysis 
Algorithms
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Source: TP Oceans


