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PocketSpacecraft.com About JA a @ initiative

e Founded 2010 o B

e Opsin China, loM, UK & USA =

* Creates, encourages, funds, ig m
manages or otherwise supports ."
more than two dozen open source e
open access space exploration & e
infrastructure projects =

* Seven flight projects .

e Collaborate with academia, e EEEE
enthusiasts, government, S
industry and non-profits m_,_g

* >300 volunteers, >30 countries e —

T Kbk Thanss. Crasha 3 frid b o blag 3 WomBracs <o

20150228EMODOO



- —

PocketSpacecraft.com a @ initiative

goal

send spacecraft to orbit and/or land on
the surface of every body in the solar
system over the next 25 21.1 years
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goal

send spacecraft to orbit and/or land on
the surface oody in the solar
system over the next 25 21.1 years

’“3‘“0"\ ‘."1 Y CEEC O( L er0 0000080000000

>101 > ~ 5000km radius
>102 >~ 100 km radius
>104 >~ 20 km radius

>10% > ~ 0.5km radius in asteroid belt alone
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PocketSpacecraft.com The Solution? a@ initiative
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pocket spacecraft

a spacecraft that an individual can
afford to buy, launch and operate with
little or no technical expertise

personal space age

the era of exploration of space by
private individuals for science, general
interest and profit
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http://pocketspacecraft.files.wordpress.com/2013/06/scoutprototype.png

PocketSpacecraft.com Modular Interplanetary Mission Architecture a@ initiative

e science goals

e be useful, be responsible

e work within existing frameworks and systems where possible

e enable many of the >95% of missions not down selected
e consumer goals

e support 10° participating explorers

e video game size quantum of exploration

* instant gratification and mass customisation

e appeal to everyone from collectors to citizen space engineers
e easyto use for everyone

e point and click/touch design, collaboration and autonomous operation
e sustainable

e fun, interactive, immersive for years or decades

e spread risk, be comfortable not knowing where it may lead

* |egal, honest, decent and truthful

e make affordable - crowd source, fractionate and automate everything
e symbiotic and respectful

e scientists need explorers, explorers need scientists

e everyone needs engineers

e all skill levels can contribute something — apps/money both ways
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PocketSpacecraft.com KickSat a @ initiative

{= KickSat - Your personal spacecraft in space! by Zachary Manchester — Kickstarter - Windows Internet Explorer

. O - o Kickstarter.com 3%)(x 3
[ J CrOWd SOU rced fu n d I n g i File Edit WView Favorites Tools Help : % @gconvert - [B)Select

o . — 3 . O »
Fa Favori tes |m|GckSat - Your personal spacecraft in space! by Zach... | | : & < -~ [Z] mm - Page -~ Safety - Tools - @'

V I a I C a r e r ?!  WWhat is Kickstarter? We're the world's largest funding platform for creative projects. Learn more!
Start

baCke I'S KICKSTARTER 750
— 67 @ $25 chkSat Your personal spacecraft in space!

— 67 @ S$75
— 88 @ S300 < 315

BACKERS

— 26 @ $1000 < s $74,586

PLEDGED OF §30,000 GOAL

— 0@ S5000 0

SECONDS TO GO

1 @ S 10000 FUNDING SUCCESSFUL
". % This project suwesf ully raised its
1%t U

« NASA ELaNa 5 launch =
April 2014

PocketSpacecraft.com : PLEDGES25 ORMORE |

™ i
e Studentlabour ?S‘X‘

* Reuse existing open
source systems

* \ery inexpensive
e Very short lived
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PocketSpacecraft.com a @ initiative

Resistance:

— ‘They will never work’

— ‘You can’t do anything useful’
— ‘They are just for students’

— ‘You can’t do real science’

— "You can’t fit real instruments’
— ‘You can’t do useful imaging with such small apertures’
— ‘They don’t have enough power’

— ‘They’re unreliable’

It’s hard to imagine [ChipSats and TF-SLRs] will be capable enough
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PocketSpacecraft.com a @ initiative

Resistance:
— ‘They will never work’
— ‘You can’t do anything useful’
— ‘They are just for students’
— ‘You can’t do real science’
— "You can’t fit real instruments’

— ‘They don’t have enough power’

— ‘They’re unreliable’
“It’s hard to imagine [ChipSats and TF-SLRs] will be capable enough,
but that’s exactly what people said about CubeSats.”

Therese Moretto Jorgensen, Program Director, National Science Foundation
Nature 508, 300-301 (17 April 2014)
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PocketSpacecraft.com Communications and navigation a @ initiative
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PocketSpacecraft.com Challenges — generic/ speculative / mixed missions a@initiative

e Planetary protection
(to Category IVc)

e Spacecraft can be
launched
speculatively

e Potential clashes
with existing
frameworks
(e.g. amateur vs
scientific vs
commercial)

Graphics courl!y:JA, M\.Trw’s -YouTube
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PocketSpacecraft.com Challenges — number of spacecraft a@ initiative

e 3881 payloads catalogued on orbit
by U.S. Space Surveillance Network

e KickSat proof of concept low earth
orbit mission launched 2014:

>100 spacecraft 2500
* Pocket Spacecraft interplanetary 2000 |
proof of concept mission 2015/16: 1500
>1000 spacecraft 1000
e Potentially >1 million TF-SLRs to 500
come over next two decades 0 Ll

20002002200420062008201020121014

* Number of spacecraft printed per mothership may be
unknown at launch and could vary by orders of
magnitude

20150228EMODOO Graphics:Ben Bishop, JA



PocketSpacecraft.com Challenges — economics a@initiative

 Current regulatory fees for spacecraft that can
profitably be manufactured, launched and operated
for less than $99 each can be
disproportionate 7/
(>$10,000 per spacecraft) i

e License application fee
(no guarantee of success):
UK: £6,500- £13,000 per mission
(£0 in China, Spain, USA, etc.)

e £60 million third party insurance

UK Registry of Outer Space Objects

To comply witk international osligatizns and

Cove r pe r m iSS i O n : veclion 7 of the Outer Space Act 1986

UK: €600,000 per year indefinitely
(£0 in China, Spain, USA, etc.)

20150228 EMODOO Graphics: UKSA




PocketSpacecraff.com  Challenges — international and fluid ownership a@initiative

0@ < G} & Twitter, Inc.

* Pocket Spacecraft |
interplanetary proof of v | |
concept mission has

spacecraft backed by
participants from >40

C O u nt ri e S PocketSpacecraft.com 542 271K 27.3K
Tweets Tweets & replies Phe
Pocket Spacecraft
[ 5 i
Spacecraft could be —
d . d f t d vl Extemai faces of 606
ESIg n e ’ m a n u a C u re ’ { Bristol UK-Pasadena USA-# @4 machined on the patf
& Podaipacecaait cam #PocketSpacecraft.c
Ia unched' deployed’ E)S?Photosandvideos CUbesat

managed or operated by

different children and adults
with multiple citizenships ¥
with ownership changing at S
every step and over time

from Pocket Spacecraft

20150228EMODOO Graphics: Twitter



PocketSpacecraft.com
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. Where do you want to

| explore today’
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.iCubeSat.org
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e .' further gmdance is desired:

a @ initiative

% L
|f your question is: about an open source prO]ec{’
‘-'no restrlctlons r :

o _ * J . § .

Ex '_ . Py L o
*if your que'stlon is about a cIo’§ed source prOJect
.. . ._and we're atJPL: , _- ' {

'f
. pIease be aware‘chatthere is no export license for this *
'act|V|ty This visit request s approvéd by I/ECO provided
that no export controlled technical dAta or technical
assistance rélated to a spacecraftor its systems / +.
subsystems will be provided by JPL. All export controlted
technical data'in office areas that the visitor(s) is to visit
‘musthe removed from sight either behind closed doors -
that will net be visited or in closed files. All discussions,
-, .presentations, and/or’informa?mn released to the
. foreign vrS1t‘or must not contain export controlled
3 Iechnlcﬁrdata Information released must be limited to
general descsiptions and\mformatlon__atready publisheg
* in th® public dorhain. Technical discussions must not
_disclose de5|gn development productlon manufacture, .
. assembly, operation, repair, testing, malntenance or
=% . modificagion of any defense articles (e.g, spacecraft or
mstrument) Escorted areas wheré access is granted to,
" the foreign visitor(s) may not contain exposedexport
controlled technical ihformation. PIeasﬁcontact I/ECO |f
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