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Space-Based, Terrestrial, Vessel AlS — Critical Information

« Combined with vessel registry information, AlS 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
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Space-Based, Terrestrial, Vessel AlS — Easily Manipulated!

* The self-reporting nature of AlS 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

" Use, duplication or disclosure of this documentor any of the information or images contained herein is subject to the restrétions on the title page of this document. ©2025 MDA Space.



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

" Use, duplication or disclosure of this document or any of the information or images contained herein is subject to the restritions on the title page of this document. ©2025 MDA Space.
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CHORUS - Changing How & When you see the World

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 Al for automation

Multiple Use Cases & Flexible ConOps:
Maritime, Land Monitoring; both systematic and
taskable collections

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

Use, duplication or disclosure of this document or any of the information or images contained herein is subject to the restritions on the title page of this document. ©2025 MDA Space. 5



CHORUS C + X and RADARSAT-2 — One Day Access

Number Of Accesses: October 25

" Use, duplication or disclosure of this documentor any of the information or images contained herein is subject to the restretions on the title page of this document. ©2025 MDA Space.




CHORUS Cross Cue

o
1. CHORUS C collects broad area image _ (
2. Downlink to ground 1 hour “ " N

{
3. Identify vessel of interest (e.g.. dark target) Y
4. Cross-cue to trailing CHORUS X

Data SI0. NOAA U.S, Navy, NGA, GRBCO f')f.)
Image Landsat ) Copemicus

Data LDEC-Columbia, NSF, NOAR Google Eart

" Use, duplication or disclosure of this documentor any of the information or images contained herein is subject to the restretions on the title page of this document. ©2025 MDA Space.



CHORUS Cross Cue

-0
1. CHORUS C collects broad area image _ '
2. Downlink to ground —————————————————

3. ldentify 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

Google Eart
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Maritime Insights — The World’s Largest Sensor Suite
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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 - Multi-Source Sensor Fusion

SAR Vessel Detection

« Advanced Signal
processing capabilities
driven by 17-years of
development in SAR
Science

Vessels In Rendezvous

« Developing Al
augmentation

Infrared Al Analytics for
VIIRS

Noise-resistant Al
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analytic originally
designed for detecting

squid fishing vessels

- Enhanced to now detect
relatively faint lights

" Use, duplication or disclosure of this document or any ofthe information or images contained herein is

subject to the restrétions on the title page of this document. ©2025 MDA Space.
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RF detection reports are
. fused into tracks with other
data sources.

Partner-provided insights
on emitter fingerprinting



Maritime Insights - Multi-Source Analytics

GN

UTC: 2025-01-22T22:55:37.427176Z

Source: RSAT2/DVWF/HH

Incidence: 53.2
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" Statistical Prediction
- Large dataset informed

o2 prediction of where a
o vessel will move based
15 SN on class and size.

AIS Manipulation Alerts

- Where AIS positions don't
align with the satellites
receiving their
transmissions

PANAMA =



Maritime Insights - Sensor Exploitation (in progress)
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Dark Ship Identification

Al is used to recognize a
vessel in an Earth
observation image

Matches a given image
against a database of
other EO and

photographic resources

Dark Tracks

Detections from multiple
sources are linked
regardless of AIS

Allows a dark vessel to
be tracked

Extracting speed and
heading
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Unclassified - Non-Classifié

COMNSERVATION AND PROTECTION CONSERVATION ET PROTECTION

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

Global AIS MUIti'so_urce Highlights non-

» Automatically identifies non-AlS broadcasting coverage d;:t:(l:l::tgss broadcasting
“dark” vessels detected in satellite imagery. dark vessels

\

- Canada’s government-owned RadarSat c - )
Constellation Mission (RCM) and a suite of € )
commercial satellite sources for ship detection. Near-real time Auto-correlation of

. . . Web-based
data delivery satellite data with AIS

* Deployed internationally by Fisheries and
Oceans Canada to combat |UU fishing, enhance

O
maritime domain awareness, and counter @i
maritime security challenges. O
Sharing and
Vessel behavior Vessel registry and export
detection and historical data functions

alerts

Fisheries and Péches et Ccéans ( b T =N
.* l Oceans Canada Canada Ell ].Eld&l



Sources:
UnseenlLsbs
Hawkeye360

Radio
Frequency
(RF)

Voluntary Signals

S-AlS

Sources (AlIS)
= Spire Maritime
(formerly
exactEarth)

Sources (VMS):
= Various

Sources:
= |HS Faiplay

Sources:

= Openweathermap.org

(Wind Speed and Direction, Cloud
Cover, Precipitation, Sea surface temp)

Gouvernement
du Canada

Government
of Canada



Examining Vessels and Tracks Canada N

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

RFMOI/IUU: Indicates if the vessel is
registered for fishing or has been e o T
recorded in IUU activities before. - -

Last Report (AIS) 153746 ° 7 119.6165 ©
2025-07-24 19:20:55 [ 27 minutes ago ]

FIShIn PrObablllt: likelihood the Reported at 20250724 192055  Length 99m
; . . . . . . MMSI 352001081 Width 17m
vessel's movement is indicating fishing MO 9925461 Speed  56kn
. Call Sign 3E2447 Heading 274°
practices. Sttus  Underwayusingitse.. COG  2666°
Destination SG PGBG ROT 0°
ETA 2025-07-28T711:00:00... Type Tanker Vessel

Vessel Details: is linked to registry s o Smpi ) S°"'
information

RFMO
oy

Use, duplication or disclosure of this document or any of the information or images contained herein is subject to the restrictions on the title page of this document. 3/19/2026
COPYRIGHT © 2024 MDA Space, subject to General Acknowledgements for the third parties whose images have been used in permissible forms. All rights reserved.
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Unclassified - Non-Classifié

SAR sources in DVD Canada AN

RADARSAT Constellation RADARSAT-2
Mission (RCM)

Use, duplication or disclosure of this document or any of the information or images contained herein is subject to the restrictions on the title page of this document. 3/19/2026 18
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Unclassified - Non-Classifié

RADARSAT Constellation Mission (RCM) Canadi N\

- Used and controlled by Government of ’E"' ‘*‘fk
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

3/19/2026 19
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Mame or MMSI

SAR Detections - Use Case
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Showing VIIRs detections “bright lights”
on the night of 17 Dec 2024

[l VIIRS detection correlated to AIS
B Dark VIIRs detection

VIIRS Detection - X

Moon Fraction @
Moon lumination  9.41e-6 Lux

Source MOA

Platform PS52

LatiLong 20472126 %1 127471112 * _
Time 2217 174303

Age 2 days ago

Quality Flag Srang Dstaction

Radiance 25,3 rivstisicm¥sr

Class Type :

Heading Ambiguity -

Class Conf.
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Unclassified - Non-Classifié

RF Signal Mapping Canada

DVD utilizes data from commercial SIGINT RF vendors, including UnseenLabs to geolocate RF signals
of interest (SOls)

- VHF 30MHz-300MHz

- 49 VHF Marine Communications Channels, includes AlS

- 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 T —
. X-Band 8GHz-12GHz e — 3

=" forS-band
- Marine Navigation Radars used for a sharper image f
and better resolution (and smaller antenna) ——

3/19/2026 24

Use, duplication or disclosure of this document or any of the information or images contained herein 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 permissible forms. All rights reserved.



"Canadi

‘ \

650km

: 'Spifo detettion using RF - Example

e

A
X g L .
v
2 ’ s |
, B |
“,' "-
Bl v -
z. 4
P L 4
-
- X /" : »
Al ~..' - - ks &
W »
- R

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

" s




»

Electro-optical Sh
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

;f 3
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il A 'f,_ \ o
) -l" 7 | t.ﬂ : -
A
BARTOLOMEU DIAS CGEms - X
Source w3 - b
Latilong 2678274 ° [ 80226070
Time AR505-15 155009
Age 7 days ago
Heading 154"
Lengh 134 meders
Widsh 31 meters

Detection Conf 0ee
Corelation Colt. 028

Class Type Cago Ship
Class Conf. .m) Decorelse:
| Sowhisksica Tk
" Show Predicled Track
" ShowFe Track
——eT .\CO llected
U T i
image
-1 X

Last Dotection (Optical] 2.0755 * /80 2283 *
20250510 1552:05 | 7 days ago |
Last Report (AIS) 070"/ S004" Latlong 2078117 ° 780 W7275 °
202505-23 14 53:20 [ 29 mirsies 200 | Time 22506-15 155000
Age 7 cays ago
Hoading o
Reporied at 20250515 155506 Length  12m Length 7 metars
[T TE] 253384000 Wedth 22m -l g
MO 0618001 Speed - , DetectonConf. 062
Call Sign  LXDI Heading  15.4°
Status . coG
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ETA = Type Dredgirg
Sowrce - Cargo -
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0\ Find a Vessel by Name or MMSI

B «
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54

v

22.8190°/120.0743
2026-02-09 23:28:34
20 days ago

86.6

7 meters

5 meters

0.64

Version: v10.4.2 @exactEarth Ltd. ©Kpler ©HE360 ®UnseenLabs

©MDA Systems Ltd All Rights Reserved "

Source SSC2
Lat/Long 22.8545°/120.0925°
Time 2026-02-09 23:28:34
Age 20 days ago
Heading

Length

Width

24
43 meters

24,6623 / 120.4985°
2026-02-12 10:10:53 [ 18 days ago |

25.3213°/121.2769 °
2026-03-02 10:09:02 [ 3 hours ago ]

89m
10m

Reportedat 2026-02-09 23:28:34
MMSI 667001260

MO 8204729

CallSign  9LU2063

Length

24

2026 Mar 02 13:00:14UTC 2026 Mar 02 05:00:14 PST Lat Lon: Skm
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Unclassified - Non-Classifié

Environmental Layers

[i) maritime.mda.space/e [ i 3 =-32371341 464 75.9949441,7 4= trv Ve @ ® S
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Cloud Coverage R= | “
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G ity i posibe]
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Unclassified - Non-Classifié

Operationalizing Data Canada AN

RADARSAT-2 17:30 10:30
01:30 22:00

UNSEENLABS 18:00 — 21:00 14:00 — 17:00
06:00 — 09:00 02:00 — 05:00

HawkEye360 02:00 — 04:00 22:00 — 02:00
14:00 — 16:00 10:00 — 14:00

Planet 14:30 10:30
18:00 13:00

Maxar 13:30 10:30
14:00 11:00
21:00 17:00

Blacksky 12:30 9:30
20:00 15:00

Use, duplication or disclosure of this document or any of the information or images contained herein is subject to the restrictions on the title page of this document. 3/19/2026 32
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Sensor Coverage

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

SAR
Detected Vessel (DVWF)
500 x 450 km

Optical
5x 5 km

SAR

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

Unclassified - Non-Classifié

Canadi AR
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€, Find a Vessel by Name or MMSI | e.

<

Y
PN 30 May 08:28H Z

5 NINGTAIB01 @ = X

»

30 May 16:30H Z

HUAYING811 @ X

28 May 19:19H Z

HUA YING 821 X

- 01 Juni 11:50H Z
SAR x2

02 June 07:54H Z
VIIRS x3

03 June 11:35H Z
SAR x3

03 June 00:31H Z
SAR x3

05 June 22:39H Z

-

Fisheries and Oceans Péches et Océan

Canada Canada
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Source RSAT2

@

/

VIIRS Detection

Moon Fraction 19

Moon llumination  6.35e-9 Lux
Source MDA

Platform JP55-2

Lat/Long

Time

Age 14 hours ago
Quality Flag Blumy Detection ' 3
Radiance 177 nWatts/cm?fsr
Class Type -

Heading Ambiguity -

Class Conf.

Size(m): 240 x 38
Heading: 014.6

/ g —

Last Report (AIS)
'

Reported at Length 66 m
MMSI 412440659 Width 11m
MO 9874131 Speed -
Call Sign BZUZ Heading 15° /195"
Status - CcOG -
Destination - ROT -
ETA - Type Fishing

. Source = Cargo -

- Om 100m  200m  300m 400m Fishing P... -
1
RFMO
V

$ N
[ ]
oy
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Uit

Conf.

Class Type
Class Conf.

Uit

Conf.

Class Type
Class Conf.

;E{;iig

Class Type
Class Conf.

Conf.

2.641374 " / -90.245347 *
2023-01-18 16:32:08
29 days ago

2.641233 ° /-90.245145 °
2023-01-18 16:32:08
29 days ago

2.641041 * /-90.244954
2023-01-18 16:32:08

29 days ago

Lat/Long

Time

Age

Heading

Length

Width

Detection Conf.
Correlation Conf.
Class Type

Class Conf.

2.640854 ° /-90.244812 °
2023-01-18 16:32:08
29 days ago

0.82
1.00
Barge




Thank you!
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