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RN Polar Orbit
7] 575 km

LI GCEREIEINES
Formation Flying
250 km Spread

Dimensions

144 MHz to 15 GHz 27 x20x40 cm
Frequency Range Mass 15 kg

Satellite Cluster Successfully Launched December 3, 2018 S
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E |—|a\/\/L<Eye360 Broad Area Coverage supports HA/DR & PR/CSAR
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. HawkEye>® Multi-INT Fusion & Change Detection

Newly-dug revetments

© 2018 DigitalGlobe image -



‘ TECHNOLOGICAL APPROACH

We operate the first-of-its-kind satellite constellation that detects radio-
frequency signals and converts them into actionable information.

SENSORS PROCESSING ANALYTICS
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Satellite Constellation Precision Geolocation Contextual Activity

» Worldwide coverage » Time Difference of Arrival » Object based analysis

» Software Defined Radios » Frequency Difference of Arrival ~ » Multi-INT data fusion

» Broad spectrum coverage » Blind coherent integration » Trends and forecasting
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HIERARGHY OF RF INSIGHTS

Solution

Speciﬁc MARITIME AIR BORDER BATTLEFIELD
SEAker"
sore SPECTRUM AWARENESS
Products
RFGeo" | § RFMosaic™ Increasing
Insights
Foundation

SATELLITE
SOURCE
DATA
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EXAMPLE EMITTER TYPES ™

Push-to-Talk Satellite Phones Maritime Radars Very Small Aperture
Radios Terminals

Cellular Automatic Identification GNSS EMI Emergency
Towers System (AIS) Radiobeacons
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GEOLOCATION AGCURACY

Accuracy varies based on:
Type of signal
Signal to noise ratio

Geometry of measurement

Ellipse empowers users to
better interpret results

Single RF result might have
several kilometers error

Can achieve <0.5 km error by
correlating multiple results

ﬁéj@x{ \Q Error Ellipse
N N

Ii RFGeo

Semi-Major Axis

Semi-Minor Axis

{Latitude, Longitude}
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EPIRB GEOLOCATION

Lamaca Reference
EPIRB Emitter
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¥ % Reference Beacon
3-ball Multi Burst Geolocation
@ 3-ball Single Burst Geolocation
3-ball Multi Burst Error Ellipse
<= 3-ball Single Burst Error Ellipse
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| VHF GEOLOCATION P

VHF Collection
26 FEB 2019
14:11:27 UTC

- SBI PARAPARA, Bulk Carrier
i MMSI: 636017465

e VHF Channel 70

© 20179 OpenStreetMap contributors
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VHF GEOLOCATION

VHF Collection
26 FEB 2019
14:11:27 UTC

e @

e AIS reported location

e VHF Channel 70

© 20179 OpenStreetMap contributors

00 ®

- SBI PARAPARA, Bulk Carrier
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‘ MARITIME MONITORING USING AIS

J
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‘ MARITIME MONITORING USING AlS + VHF
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Eastern Mediterranean




Eastern Mediterranean




‘ INDEPENDENT AIS GEOLOCATION

e Reconciled AIS location
/A RFGeo only location

@ Unreconciled AIS location

© 2019 HawkEye 360 Inc. * Proprietary Information . HBWkE\/e 360 16



AlS ANALYSIS

RFGeo “true”
location

AlS “spoofed”
location

e Reconciled AIS location
/A RFGeo only location

@ Unreconciled AIS location
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AlS GEOLOCATION SINCE MARCH
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‘FIRST OF ITS KIND

‘ Formation flying satellite clusters

‘ Independently geolocate a
variety of radio emissions

Identifies and describes the
behaviors of emitters

‘ Patented processing methods
and proprietary algorithms
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‘ Howkeye™
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Robert Miller (USA) Nuno Vilaca (Intl)
robert.miller@he360.com Nuno@he360.com
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