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Spaceflight Industries
Unique Eco-System of the New Space Value Chain

Spaceflight Industries Inc.

/.
3 SBLACK|SKY
YOUR WORLD NOW
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STELLA
Launch Small Satellite Design Global Satellite High Revisit EO Geospatial
Services & Manufacturing Mission Operations Satellite Constellation  Data and Analytics
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Spaceflight Industries
Key Highlights

Spaceflight Industries Inc.
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O BLACK|SKY
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/ Key Highlights

Founded in 1999
Headquartered in Herndon, VA
Space Operations in Seattle , WA RRE Ventures

150 Employees Vulcan
Raised over S180M Razor’s Edge Ventures

\_ VRN /
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/ Major Investors \

Mithril Capital Management
Thales Alenia Space




Progress To Date
End to end capabilities in place to deliver high revisit service

Demonstrated On Orbit Optical Satellite

Design, Cost, & Performance
(15 Years of Experience & Proven IP)

Fully-Financed Manufacture of
24-Satellite Constellation

Established the Industry’s
First and Largest Rideshare
Launch Service

Own 50% of a Fully Operational Fully Autonomous Tasking, Processing, and

Small Satellite Manufacturing Company Global Ground Network in Place
(20 Satellites now in production)
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The BlackSky Constellation

Provides Unique Insight Into Global Change

Commercially funded hi-revisit, 1m
resolution, low-cost imagery for global
activity & site monitoring

* Combined SSO and phased inclined Orbits
(55 to 45 Deg’s) to maximize revisit and
uniformity

* Responsive, low-latency tasking to data
delivery

* Automated collection management
operations and image processing

* 4 satellites deployed (Goal 16 by end-2020)

Revists [
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Typical Average “6 Revisits”

Typical High “8 Revisits”
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BlackSky Service Offerings

Imaging Services Monitoring Services

Imagery . Activity Site
On Demand Assured Capacity Monitoring Monitoring
Professional Services Mission Solutions

Training, Collection Custom Platform Ground

Management Solutions Satellites Station/Operations

SPACEFLIGHT
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BlackSky

Delivering Timely and Relevant Insights about our Changing World

Continuously Monitor the World to Provide Insights on Events that Matter

5 ve Anticipatory .
a&' ¥ 4 Tasking & Collection
5>

BlackSky Constellation
3rd Party Satellites

=7 wﬂ! tinuous ... @i . .
@ 3rd party Sensor Enrich. Filt it ; ’nu o Report & Supply Chain Events
LD Ly Insights Into * Conflict Events
Networks, loT, & &E o Alert =
Mobile Xtract Global Change ,. * Humanitarian Events
/ * Security Events
: ‘ “ - Alerts

Etc.

News & Social

‘ Media h T
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Sites and Areas & Anomalous _
Analytics
, of Interests Events
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Natural Critical Industrial Transportation Borders Emerging
Resources Infrastructure  Facilities Networks Crisis Areas

Global Database of High Value Sites
BLACKISKY
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Melbourne Harbour, Australia
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BlackSky Monitors Activities... Eventss™ BLACK(SKY

BLACK|SKY P a

Search Channel Titles

Gibraltar Straits Refugees - B e %

Boats loaded with illegal
1mm|grants caught on

camera as thy land on.
Spanish tourist bea

Images of thy ivil guards
seriously i |nJur$ ;
border of Ceuta

07/31/2018 @ % & 07/30/2018 @ % &
BlackSky Natural Disasters - O - e AR o B
~_ Climate changecan In the southwest of e regt lanes to i
wildfires spread, bu it's Moscow fire while water
not the only factor - main completed

KOMPSAT-3A APEX New Imagery Alerts - (6] -

KOMPSAT-3A Imagery KOMPSAT3A lmagery KOMPSAT-3A Imagery KOM A Imag ryf SAT3A Img
effKhashn A over Iraq over M zHud
‘ i Salm wait 7
‘ ,-_ ‘
07/30/2018 [l 07/29/2018 07/29/2018 07/29/201 8

Ozegét: raise fuel next 0il and gas double up il pricesioniSundayi29-7- Khaz i :
month. barrels of gas rose 40 2 : on X
( 7 ' expert yuan
BBC Monitoring - ‘Be* ]
IS French media outfit Highlights from Kosovo Over 2,500 displaced Ukrainian activist injured ~ Highlights from BBCM Watchlist: Key N Korea defector group /
publishes letter urging press 31 Jul 18 Iragis return to Nineveh in suspected acid attack ~ Hungarian press 31 Jul stories 31 July slams South restaurant 4
support for group 18 workers' probe [

07/31/2018 "% 07/31/2018 i

s 4 07/31/2018 [l 07/31/2018 % 07/31/2018 1% 07/31/2018 |l ¥ 07/31/2018

Iranian Protests - ‘B e %
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Multiple Frequencies — HawkEye3®° Density Plot
within BlackSky Eventss™.
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Tipping and Cueing

BlackSky Collection Recommendation

Events and
Observations

Multi-INT Derivation
High Confidence Targets
Natural Disaster
Military Exercises
Industrial Accident
Missile Test Preparations
Battle Damage Assessment

(

Asset
Recommendation

Satisfy Constraints
Temporal
Spectral Resolution
Spatial Resolution
Perspective
Asset Type

\

e

Tipping and Cueing off BlackSky Events

Collection
Recommendation

BlackSky Globals
Rapid Revisit
Low Latency

Virtual Constellation
Airbus
SIIS
Urthecast
Planet
TerraSAR

BLACKISKY

YOUR WORLD NOW

RECOMMENDATIONS OREERS

Tasking and Archive
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Multi-Sensor Fusion for All-Source Analysis BLACK(SKY

BLACK|SKY
SITE DOSSIER | CRIMEAN BRIDGE
(] €

Alerts
Events @
S Associated channel: Kerch Strait

Imagery m PREVIOUS 90 DAYS
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Analytics

Info
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Photos

b

=
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tried 1o talk to Putin following
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Strait, but received no reply from Russia
Kerch Strait, Russia
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. Y BLACK|SKY
Smallsats bring new, distinctive 3LACK

advantages..

More looks and faster access to information.

They bring resiliency and assuredness that
can overcome the risks of a few large
satellites.

Ultimately, the economics of smallsats offer
a rapid tech refresh cycle unavailable with
older exquisite satellites, which enables
constant improvement of breadth and depth
of information available to help our users
and customers .

Faster and more accurate information helps
make better decisions.

All of this changes some of the Cal/Val
Paradigm....

13



Cal/Val In the BlackSky Architecture

Lorcan McGonigle,
Imaging Lead
lorcanm@spaceflightindustries.com
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BlackSky Imagery Product Overview BLACKISKY

Sensor-level GSD

(at nadir & at 450 km altitude) 1m Sample Image of Cairo Airport
Minimum image dimensions 4 km x 6 km S e

Minimum satellite elevation 60°

angle for imaging (default)

Minimum solar elevation angle 10°

for imaging (default)

Instrument type Framing camera with color filter array

Spectral bands (nm) 590nm— | 500nm— | 450 nm— | 450 nm-—
700 nm 550 nm 520 nm 700 nm

Bits per pixel 12

Geolocation accuracy <20 m (CE90)

Sample Image of Barcelona Seaport

A
\ 4

Spaceflight Industries
| o Proprietary and Copyright
25 km Material

A
v

15



Lifecycle of an Image Product BLACK(SKY

0. Routine launches
expand the constellation i\

4. Image collected

Rapid collection
to deliver

~—

»

2. Customer request added to
. W constellation plan

T iae i
.. '. "‘,‘_fﬁ -
B'BCkSky - T N
Sat Ops = .
/ )
_ 1
1. Customer tasks the collection of 7. Image products & analytics -
an image via the BlackSky platform returned to customer R
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How Cal/Val Fits into the BlackSky

Architecture

BLACKI{SKY

Cal/Val for BlackSky Must Be Frequent, Flexible, and Automated

Rapid timelines require many
satellites in constellation

Frequent commissioning
of new satellites

Frequent characterization
of operational satellites

Reliable deliveries require
accurate planning

-

B Rapid collection 5. Ra
| todelivery &

BlackSky Cloud
Architecture

Rapid timelines require high
availability of the constellation

Flexible cal/val activities
& processes

Automated updating of
calibration files

Rapid timelines require
efficient & fully automated
processing

Spaceflight Industries — Proprietary and Copyright Material
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Primary Cal/Val Activities BLACKISKY

All Cal/Val Imagery Is Tasked & Processed Autonomously

Area

Quantity

Activities

Image quality

Point spread function (PSF)

* Measured from star images

Image quality

Modulation transfer
function (MTF)

* Derived from PSF
* Derived from edge response
function

Image quality

Signal-difference-to-noise
ratio (SDNR)

* Measured from calibration
targets

Data Types & Sites

Stars 2x2 Checkerboards

Geolocation Calibration Sites

Geometric Camera model * Measured from star images ‘ﬁ? B i
performance ' o
: ) 9 *ne
Geometric Geolocation accuracy * Measured from globally 0
performance distributed ground calibration '
sites Cloudy Images  Antarctica Images
Radiometric Relative radiometric * Measured from cloudy images & ez
performance calibration (non-uniformity) ground calibration sites
Radiometric Radiometric trending * Measured from lunar images
performance
RadCalNet Sites
Radiometric Absolute radiometric * Derived from measurements Lunar Images
performance calibration (coming in 2020) from lunar images, star images,

and ground calibration sites
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