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The secure and sustainable use of
the space domain.

We work toward this by.
sincreasing the knowledge about

the space environment and the
need to maintain it

spromoting international
cooperation and dialogue

*helping all space actors realize the
benefits that space can provide.  gaigusa
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X-37B ORBITAL TEST VEHICLE
FACT SHEET

Updated fune 1, 2017

Main Author: Brian Weeden, bweeden@swfound.org www.swlound.org

Summary
The X378 OTV s technology demonstrator and experimentsl vehice which s el to b used forfght testng new

technologies and satelite hardware primariy for space-based remote sensing. Whik t does have some capabilty fo orbital
inspection, repair, and retrieval, it s unlikely to perform these functions given its imited payload bay and alttude range. It

has,

SUSTAINABILITY

A PRACTICAL GUIDE :

Background _
X378 i an experimentsl e-usable spacel PACE SITUATIONAL AWARENESS

nch et compeey ot s
® X-378 is designed to be launched into spa FACT SH EET

on orbit for months o years, and then re-e. Updated May 2017

© X378 has thrusters for on-orbit mane
engines for powered flight in the ir—it s

RCE AND
SUSTAINABILITY

© X378 started Ife 25 3 NASA program in 15
2004, DARPA transferred it o the USAF in

 Total program costs and budget e are ca Main Author: Brian Weeden, bweeden@swfound.org www.swiound.org

 Although no official orbtal parameters hav
nclination of 38.43.5 degrees and an aliy

 Fight operations of the X-378 are overseen
AirForce Base, Colorado.”

he abil space.

Civil $SA combines positional information on the trajectory of objects in orbit (mainly using optical telescopes and
Miltary i
threats.

X-378 Orbital Flight History

Ssaisan " it of globally
well as data sharing between satellite owner-operators and sensor networks. SSA also forms the foundation of
space sustainability as it enables safe and efficient space operations and promotes stability by reducing mishaps,
misperceptions, and mistrust.

200g1,,

LounchDate __ Launch Location

Apri 22,2010
Marchs, 2011
December 11,2012 Cape Canaveral, FL

Cape Canaveral, FL

Cape Canaveral, FL

M2y20,2015  Cape Canaveral, FL

Types of SSA Sensors

Ground-based radars have historically been the backbone of SSA. Radar consists of at least one transmitter and
receiver. The transmiter emits radio waves at a specifc frequency, some of which reflect off the target and are
measured by the receiver, which can then calculate the location of the target in relation to the radar. The primary
advantages of radars are that they can actively measure the distance to a target and some types of radars can
accurately track many objects at once. Some radars can also detect the motion of an object and construct a
representation of its shape. The main disadvantages of radars are their cost, size, and complexity.

Optical telescopes are also widely used for SSA. Telescopes collect light or other electromagnetic (EM) radiation
emitted or reflected by an object and focused into an image using lenses, mirrors, or a combination of the two.
The main advantages of using optical telescopes for SSA is their ability to cover large areas quickly and, in
particular, to track objects above 5,000 km (3, Some tel images
of space objects. The main disadvantage of optical telescopes is that they require specific lighting conditions and
clear ski bi I

PROMOTING Cooperarive sormon;

Other types of sensors can be used for SSA, including sensors that detect radio frequency (RF) or other types of
signals from satelites, lasers that el

that detect heat. Combining data from many different types of sensors, both ground- and space-based, that are
also distributed around the globe provides a much more complete picture of the space environment and of
activities in space.
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2017 Roundtable on Value & Benefit Creation in Commercial Space

NOTIONAL AGENDA;
BES-000  Coening wecoming ks, goun ks
Master Moderator: Ramin Khads

9:00 - 10:30: _Discussion 1: Always listen to expert
why. Then do it - Recap/Revisit of Las! Year
 Moderalor: Ramin Khadem
« Speaker 1: Michael Lopez Alegria

‘Speaker 2: Adil Jafry
Speaker 3: Sean Casey

10:30 - 11:00: Break - coffee.

1100 - 12:30: Discussion 2. ‘Everything is theoreticall il it is done.” - Business
'Models Beyond LEO and GEQ

 Moderalor: Daniel Faber?
« Speaker 1 Bernard Kutter or Melissa Samson,
« Speaker 2

ited Launch Allance

1230-1:30; Lunch—

1:30-300:  Discussion 3:

-
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3:15-4:00:  Capstone Discussion ~ Identifying Benefit —
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New space industry segments, irms, actor groups, and

68th Tnternational Astronautical Congress 2017 Paper ID: 37213

BUSINESS INNOVATION SYMPOSIUM (ES)
ple prograns
investment a the mesoscoic level of analyss (2)

ovation, entrepreneurship &

Author: Dr. Michael Simpson
Socure Warld Foundation, United States, msimpson iswfound.ong

Mr. Ian Christensen
Secure Worl Foundation, Uited States, risensenswfound g
N ilson
United States, kvikoniswlound.org
BROADENING BENEFIT AS A PATHWAY TO THE WIDELY-ACCEPTED DEVELOPMENT OF
EXTRA-TERRESTRIAL RESOURCES

Abstract

Tnnovative applcations and business plans emerging from the commercial space sector will be the

tivity in spce. The breadth of paricpaton n the beneits of such space activiy s lkely o play &
iguificant ok in the range of poltcal support it emjoys. This paper scks to exlore his iden by
Jokin at. the specfc challenges fcin spoe mining, Cousderabie atteuton has been focwsed on the
on-appropration (Article 2) and exploation and we clauses (Artice 3) f the Ou Treaty

ST) and the conmon eriage langunge of the Moon Agrcment.(Artce 11.1) when discusing this
i Nontheks e e dications s the ST et clwe (e 1)y s to
hicving broad h. The maliaeral
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“eeeptive and permissive cnvironment for commercial resouroe development off Earth i inberently
Fortunatel e A

enscopc penpoctivs tha can help proide insigh ito bow g itersts have been reconcied
hthase of the commuitis in which they have opeated. There are abo insighs to be drawn from

y
illminate the chullenge of broadening the benefit base for space mining. Additonaly, it will offer
il msessment of the applicabiiy o th terestrial experience o the specia context of extracting

y S

mprove the understanding of value creaion through space activit This aspect will argue that the
1y 10 add and communicate value can increase the range of potential benefits that coukd low from
devlopmen of space

sourees, The paper will alo leverage prior analyss that the authors have
s exanining. I benei, space activiy, strategy.
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