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• Combined with vessel registry information, AIS provides a wealth of 

information

• MMSI, IMO, Size, Type, Position, Heading, Speed, Route / Voyages, Cargo, 

and Ownership data give valuable insights into maritime activities… BUT

Space-Based, Terrestrial, Vessel AIS – Critical Information
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• The self-reporting nature of AIS easily leads bad actors to multiple 

positional strategies

• Going “Dark” can mean turning off the transponders

• It can also mean fixing, or manipulating a position report

Space-Based, Terrestrial, Vessel AIS – Easily Manipulated!
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Space-Based Sensors – Starting to Address the Problem

• This is where the addition of multiple space-based sensors can 

start to make a difference

• A combination of Synthetic Aperture Radar, Electro-Optical, Radio-

Frequency and Infrared sensors can provide multiple times daily 

coverage and enable a view of the maritime activity that is:

• Available throughout the day… and night

• Unhindered by cloud

• Cannot be manipulated
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CHORUS - Changing How & When you see the World

Next Generation SAR constellation empowering effective Land and Maritime
surveillance in support of addressing critical operational issues

Dual Satellites:
X-Band & C-Band in an inclined orbit; cover age 
+/-62 deg coverage day/night;  all weather

Innovations: 
More coverage; better access; revisit; less noise; 
faster data rates; 20 mins duty cycle 

Near-Real Time:
Shorter tasking timelines and low latency; 
Global Network, with AI for automation 

Multiple Use Cases & Flexible ConOps: 

Maritime, Land Monitoring; both systematic and 

taskable collections
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3/19/20266

Global Access: 98.5%
Access N62.5° to  S62.5°: 99.1%

CHORUS C + X and RADARSAT-2 – One Day Access
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CHORUS Cross Cue

7

CHORUS C
CHORUS X

1 hour
1. CHORUS C collects broad area image

2. Downlink to ground

3. Identify vessel of interest (e.g.. dark target)

4. Cross-cue to trailing CHORUS X

Vessel Of 

Interest
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CHORUS Cross Cue

CHORUS C1. CHORUS C collects broad area image

2. Downlink to ground

3. Identify vessel of interest (e.g.. dark target)

4. Cross-cue to trailing CHORUS X

5. CHORUS X collects high resolution  images

6. Downlink to ground

7.  High Res VOI

CHORUS X

1 hour

Vessel Of 

Interest
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SAR Detections

• Active sensing with synthetic aperture 

radar is used to detect vessels through 

clouds / day or night

Optical Detections

• Multi-source optical sensing is used to 

detect, classify and identify vessels of 

interest

RF Detections

• Passive space-based sensing is used to 

detect common maritime RF transmitters 

(S- and X-Band navigation radars, VHF 

and Sat phones)

VIIRS Detections

• EO from NASA / NOAA is used to detect 

vessels from their emitted lights

Maritime Insights – The World’s Largest Sensor Suite
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Maritime Insights - Multi-Source Sensor Fusion

Infrared AI Analytics for 

VIIRS

• Noise-resistant AI 

analytic originally 

designed for detecting 

squid fishing vessels

• Enhanced to now detect 

relatively faint lights

SAR Vessel Detection

• Advanced Signal 

processing capabilities 

driven by 17-years of 

development in SAR 

Science

• Developing AI 

augmentation

Radio Frequency Detection 

& Identification

• RF detection reports are 

fused into tracks with other 

data sources.

• Partner-provided insights 

on emitter fingerprinting

Electro-Optical AI Insights

• Diverse vendor, multi-

resolution model built for

many partners across the 

whole market

• Effective detection of 

vessels across varied 

marine environments
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Maritime Insights - Multi-Source Analytics

Behavior Classification

• Vessel movements are 

monitored to identify 

when fishing is taking 

place

Dark Rendezvous

• Vessels in class 

proximity trigger alerts

AIS Manipulation Alerts

• Where AIS positions don’t 

align with the satellites 

receiving their 

transmissions

Statistical Prediction

• Large dataset informed 

prediction of where a 

vessel will move based 

on class and size.
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Maritime Insights - Sensor Exploitation (in progress)

In-Platform Tasking

• The predicted passage 

of a vessel is polled 

against vendor API’s to 

determine upcoming 

imaging opportunities

CHORUS Cross-Cue

• Targeting points of 

interest within a 

CHORUS-C collection

to image using 

CHORUS-X

Dark Tracks

• Detections from multiple 

sources are linked 

regardless of AIS

• Allows a dark vessel to 

be tracked

• Extracting speed and 

heading

Dark Ship Identification

• AI is used to recognize a 

vessel in an Earth 

observation image

• Matches a given image 

against a database of 

other EO and 

photographic resources
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DFO International Fisheries Enforcement 

Canada – Dark Vessel Detection Platform Overview

Dustin De Gagne
Senior Program Officer
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Canada’s Dark Vessel Detection Program - Overview

• A near real-time, multi-source satellite 
maritime surveillance capability that detects 
and tracks vessels

• Automatically identifies non-AIS broadcasting 
“dark” vessels detected in satellite imagery.

• Canada’s government-owned RadarSat
Constellation Mission (RCM) and a suite of 
commercial satellite sources for ship detection.

• Deployed internationally by Fisheries and 
Oceans Canada to combat IUU fishing, enhance 
maritime domain awareness, and counter 
maritime security challenges. 

Global AIS 

coverage

Multi-source 

satellite 
data access

Vessel behavior 

detection and 
alerts

Near-real time 

data delivery

Vessel registry and 

historical data

Sharing and 

export 

functions

Auto-correlation of 

satellite data with AIS
Web-based

Highlights non-

broadcasting 
“dark vessels”
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Fisheries & Oceans Canada / Pesca y Océanos 
Canadá

Antecedentes / Background

Sistema de Detección de Buques Oscuros (Dark Vessel Detection, o DVD)
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Examining Vessels and Tracks

3/19/2026 16

• All transponder data is listed in here

• Historical / Future Track: clicking this 

will display the vessel’s historical AIS 

track / movement history (up to 160 days)

• Add to List: marks this position on the 

map for future reference

• RFMO/IUU: Indicates if the vessel is 

registered for fishing or has been 

recorded in IUU activities before.

• Fishing Probability: likelihood the 

vessel’s movement is indicating fishing 

practices.

• Vessel Details: is linked to registry 

information
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Analytics, behavior detection, alerts

Rendezvous 
Detection

Fishing 
Behavior 

Loitering 
Detection

Geofence 
Enter/exit

AIS reporting 
Interruptions

• Custom alerts for behaviors like 
loitering, rendezvous, AIS interruption, 
geofence entry/exit etc.

• Real-time email alerts and 
notifications for rapid response
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SAR sources in DVD​

3/19/2026 18

RADARSAT Constellation 

Mission (RCM)
RADARSAT-2 ICEYE
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RADARSAT Constellation Mission (RCM)

3/19/2026 19

• Used and controlled by Government of 

Canada

• Approximately +15 swaths per day in 

Philippines 

• Exact orientation of swaths depends on orbit 

of satellite 

• Large imaging capacity for broad area 

detection

• Can detect metal vessels 30-40m+ in 

length

• Provides frequent SAR broad area ship 

detections over the AOIs and can validate 

detections from other sources
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SAR Detections - Use Case

Uncorrelated SAR contacts –
“Dark” Vessels
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Correlated SAR detection 

SAR data

AIS data

Image Chip

Dark SAR detection 

Image Chip
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Ship detection using VIIRs - Example

Showing VIIRs detections “bright lights” 
on the night of 17 Dec 2024

VIIRS detection correlated to AIS

Dark VIIRs detection



23

REMOTE SENSOR SOURCES
Visible Infrared Imaging Radiometer Suite (VIIRS)

DVD PLATFORM CAPABILITIES

• VIIRS detects visibly bright ships on the sea.
e.g. Floodlights, lamps, deck lights.

• Squid Fishing Vessels 

• Cruise Ships (Caribbean)
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RF Signal Mapping 
• DVD utilizes data from commercial SIGINT RF vendors, including UnseenLabs, to geolocate RF signals 

of interest (SOIs)

• VHF 30MHz-300MHz 

• 49 VHF Marine Communications Channels, includes AIS

• L-Band 1GHz-2GHz 

• L-Band Mobile Satellite devices from Inmarsat and Thuraya (phones, data),

FADs, VMS devices, Iridium phones

• S-Band 3GHz

• Marine Navigation Radars, used especially when in rain 

or fog as well as for identification and tracking 

• X-Band 8GHz-12GHz

• Marine Navigation Radars used for a sharper image

and better resolution (and smaller antenna)

3/19/2026 24

VHF 
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Ship detection using RF - Example

Showing one collection from RF provider 
Unseenlabs, detecting X and S-band 
marine radars

X/S-band detection correlated to AIS

Dark X-band detection

Dark S-band detection

725km

650km
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Electro-optical Ship 

Detection

• High-resolution imagery (up to 
~30 cm) from multiple 
commercial providers

• Time-sensitive tasking 

• Visual confirmation of 
behaviors such as 
transshipment, gear 
deployment, or rendezvous

• Object-level detection (e.g., 
fishing gear) enables validation 
of suspected IUU activity

Collected 
image

Collected 
image
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Environmental Layers

29 NOV 2023 31



Unclassified - Non-Classifié

Use, dupl ication or  disclosure of this document or any of the information or images conta ined here in is subject to the restrictions on the title page of this document.
COPYRIGHT © 2025 MDA Space, subject to General Acknowledgements for the third parties whose images have been used in permissi ble forms. All rights reserved.

Operationalizing Data
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Sensor UTC UTC-8

RADARSAT-2 17:30

01:30

10:30

22:00

UNSEENLABS 18:00 – 21:00

06:00 – 09:00

14:00 – 17:00

02:00 – 05:00

HawkEye360 02:00 – 04:00

14:00 – 16:00

22:00 – 02:00

10:00 – 14:00

Planet 14:30

18:00

10:30

13:00

Maxar 13:30

14:00

21:00

10:30

11:00

17:00

Blacksky 12:30

20:00

9:30

15:00
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Sensor Coverage

3/19/2026 33

SAR
Extra Fine (XF)
125 x 125 km
5m Resolution

SAR
Detected Vessel (DVWF)
500 x 450 km

RF
X-Band, S-Band
650 x 420 km

Optical
5 x 5 km
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Peru’s EEZ

Peru’s EEZ

30 May 08:28H Z

28 May 19:19H Z

30 May 16:30H Z

05 June 22:39H Z

02 del Junio 07:54H Z02 June 07:54H Z

VIIRS x3

01 Juni 11:50H Z

SAR x2

03 June 00:31H Z

SAR x3

03 June 07:54H Z

VIIRS x2
06 June 00:22H Z

SAR x2

? 

? 

?

03 June 11:35H Z

SAR x3

Ecuador EEZ
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Thank you!
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