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The story so far...

Michael Johnson, Project lead

* November 2010
— UKube Announcement of Opportunity
— UKSEDS Satellite Workshop at NLO recruits team
— >35 people join us: spaceprojects@ukseds.org

e December 2010 Proposal submitted

e January 2011 Selected for shortlist of seven -
e February 2011 Part sourcing, UKSA questions \\/
e March 2011 Down selection

 |f we survive down selection:

e March 2011 Assembly

 April-June 2011  Testing / rework

e July 2011 Integration

e December 2011 Liftoff!

fres

* 2011-2017 Operations ukseds.org/projeéts%ku't;hé
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myPocketQub IQEA + vRadio + PocketPayloads:

* OpenSpace365

— Arduino with sensors allowing 365 school pupils,
university students or hobbyists to develop and fly
virtual software payloads on-orbit for a day each for
free

e OrbitView

— imaging payload to capture 360 degree panoramas
from multiple points on-orbit to allow anyone to
‘look out of the window’ of UKubel, Google Street
View style

e Qubduino+

— Arduino with Field Programmable Gate Array (FPGA)
to space qualify the FPGA, test self repairing
algorithms and host advanced virtual payloads

e SuperlLab

— physics experiment to characterise superconductor
materials

* SuperSprite

— satellite on a chip proof-of-concept with solar cells,
energy storage, micro-controller and transceiver

20110227UKSEDS
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System overview

(Johannes van der Horst, Engineering Lead)

e Payload controller bridges two worlds

— UKube on one side (12C, / SPI)

— myPocketQub IQEA + payloads on other (12C,p()
e |nfrastructure

— Interface

— Control payloads

— Retrieve data

— Manage sensors

e Many AVR microcontrollers (Arduinos)
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UKube platform

myPocketQub IQEA

myPocketQub 12C
myPocketQub 3.3V
PocketPayload 3.3V

Functional architecture

Mission Interface Computer

Peripherals
and sensors

20110227UKSEDS
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Payload: OrbitView

Dale Potts, OrbitView lead

Adam Brookes, Roger Duthie, Nadeem Gabbani, Abhinav Garg, Andrew Henry,
Toivo Hartikainen, Johan Marx, Rupert Taylor and others _ g

e Two camera payload

— ‘Universe camera’ serendipitously
images Earth and space as satellite

rotates
— ‘Satellite camera’ uses catadioptric -
(mirror and lens) to image satellite 70
with hemispherical mirror
e Cameras 180°

— 4D Systems uCam

e Well understood (used by standalone
myPocketQub)

e Serial TTL camera module
e %" CMOS
— Micron/Aptina 1/2.5” CMOS Sensor
MTOPO0O11
e 10mm (W) x 10mm(D) x 8.7mm (H)
* 5 megapixels (2582 x 1944 pixels)
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& SQS-OfbibView-Ofg About Technical Schools

STUDENTS FOR THE EXPLORATION AMD DEVELDPMENT OF SPACE

Contact

Views from UKubel on:

Date: 315t December 2011 00:00Z

Altitude: 700km 315t December 2011 00:30Z
Longitude: 0.0.0 _ _ _ :

Latitude: 0.0.0

Satellite panorama — drag image:

30t December 2011 23:457

Data S10, NOAA, U5, Navy, NGA, GEBCO

Image IBCAO | ek 200gle”
NASA/courtesy of nasaimages.org ‘

- Terms of Use

Click on the red dots to view space from

fi;pjﬁ;f';j;ggf on orbit on the date and Mockup images: AeroSpace Corp, Google, NASA, Solenix




SuperSprite
_ S5 Adam Brookes, SuperSprite lead

Michael Johnson and others

e Collaboration with=
SSDS at Cornell University

e Sprite — ‘satellite-on-a-chip’ proof of
concept with solar cells, energy storage,
micro-controller, and transceiver

— Sprite (transmit only) to be launched
on STS-134 in April as part of MISSE-8

— SuperSprite (transceiver) fits
around OrbitView universe camera
e QOperatesin 70cm amateur radio band
Direct-Sequence Spread Spectrum (DSSS)
437.425-437.525MHz (IARU coordinated)

e UKube / myPocketQUb IQEA are able to
deactivate SuperSprite to comply with
IARU / UKSA guidelines
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% SuperlLab
(Rupert Taylor, SuperlLab lead)

Adam Brookes, Alex Narduzzo and others

e Thin film superconductor
material experiments

e Test feasibility of temperature —

dependent conductivity
measurements in space

 Test methods of mounting thin
film superconductors for novel
applications

e Temperature cycle of sample
material will depend on orbit

e Circuit measures resistivity

 Up to four samples to including

yttrium barium copper oxide
(YBCO)

20110227UKSEDS YBCO thin film sample courtesy of QinetiQ Ltd, Malvern, UK



Qubduino

(Alex Hocking, Qubduino lead)

Alonzo Vera and others

* Flight test a low cost, small footprint
(8mm x 8mm) FPGA - Xilinx Spartan 6

e What is a field-programmable gate array (FPGA)?

— Powerful chip that can be re-configured/wired and
programmed with new features and functions in flight.
e.g. FPGA could re-programmed to emulate an
Arduino, encode HD video, test new chip designs, etc.

. Applications

— hardware emulation, image processing, signal
processing, wireless communications, computer vision,

star tracking and more!

20110227UKSEDS
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Ground control software

Toivo Hartikainen, Ground control software lead
Antoine Verheghe, Anum Ali, Merlin Barschke, Senol Ozkan and others

e Monitors / controls UKSEDS payloads
 For UKSEDS members, schools, public

e LabView based

— data from web
or radio

— Easy to use

— Real control
centre theme

— Time slider
— Orbit track |
e Useful — Educational — Fun — Open Source - Free!

20110227UKSEDS



OpenSpace365

Nancy Hine, OpenSpace365 lead

Radim Badsi, Alex Hocking, Muthu Krishna, Alonzo Vera and others

* Up to 365 people can re—r— |

e| wordpress, com DIENENESER | ol

develop and fly virtual - e e T
payloads for Arduino with -
sensors to run on-orbit for OpenSpace365 B7Ze

run your code in space F | (Fnd ]

a day each for free! R —

°® We bS Ite What is OpenSpace3657?
This is your opportunity to write a Mission 1

e everything you need to
know to take Part Including
submission, f e
date, results, m|SS|ons i

. . . . To measure the wvariadon in
Your program will be written using the

orbiting the Earth. We call these programs Mission 2
‘virtual payloads’. Your virtual payload
could take photographs of the Earth, or

take sensor readings of the space Mission 3

environment e.g. temperature, magnetic
fields, ete. The choice is yours. How do Mission 4: Airglow ohservation
vou want to use your satellite for a day? The results of your experiment will then

be available on this website. Read more about this project here.

. . Vi i .
open source Arduino platform. This temperature over a 12 hour period

* learning zone - lesson plans, | =

programmed using the Arduino

Programming Language. You can
S CO u g u I e a g es e C learn more about Arduino andlearn

how to write for it at www.arduino.cec.

- I ' k I FrAaa~ h Then follow our step by step guide to Mission
4 creating and submitting your virtual
PIusS u pu ates, 0I0g, Oulreacn, | s

| 5

T H 5
i

H

payload will be checked and then
I I le Ia e C given a mission number and flight Mission g

date.

e More volunteers needed Reagaboutourmissons ok

You can read about upcoming and past missions on our missions page , as well as checking on the progress of your own

mission. You may find that reading about other missions helps you to think of ideas for missions of your own. You may also

. 1 find it useful to see example code if you are new to programming with Arduino. We have included a search function to help
O u O I I aV e O e Dane @ Internet f - ®100% -
- I I
technical!
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Project management

Nancy Hine, Payload co-ordinator

e >35 volunteers spread around the UK

e Undergraduate, M.Sc. and Ph.D students
nlus a few graduates

 Distributed teams, can dip in and out
« Hard deadlines . . = . .

03-dan-11
10 = dan - 11
17 < Jdan-11
24 -Jdan-1
3-dan-1
07 -Feb-11
14 -Feb-11
21 -Feb-11
28-Feb-11
07 -Mar- 11
14 - Mar - 11
21 - Mar - 11
28 - Mar-11
04 - Apr-11
11 < Apr-11
18 - Apr - 11
25 - Apr-11

ay - 11
ud - may - 11
16 « May - 11
23 < May - 11
30 - May - 11
06 - Jun - 11
18« dun-11
20-Jun-11
27 -Jdun -1
04 - Jul-11
11« dul - 11

w
=
e
5
IS
5
[=]
1 Payload Development,Infegration and Test  PrjctLeed nozn noran 2 IR
11 Producson of decumenialion Engncerng lead 11.01.2011 15.01.2011 7 _
ro I I l 12 myPocketOub IOEA development Enginesring lead 15012011 17.03.2011 62 [ ]
3 1.3 UKube payload inferfzce module development Engineering lead 15012011 17.03.211 62 I
1.4 Openspace365 development Openspaced6s ead  15.01.2011 17.03.2011 62 ]
th Non crifcal componants orderedfiead ime 01.022011 14022011 14 [ ]
Assemtly 01.032011 17.032011 1T | ]
15 Orbitview development Orbitview lead 15012011 17.03.2011 62 ]
Crifcal Componant Onderedfead fme: Mior 15012011 odozznt 2 | |
Non crifcal componants ordered 01.022011 14022011 14 [ |
- - Assemily 01.03.2011 17.03.2011 1T |
C 16 Cubdumo development Cubduing lead 15012011 17.032011 62 | ] !
. OI I l I I I u n Ica Ion Crifcal Componant Orderedfead fme: FPGA 15012011 o40zzo11 21 [N
Non crifcal componants ordered 01.022011 14022011 14 [ |
Assembly 01.03.2011 17.03.2011 17 |
= = 1.7 Superlab development SuperLab lead 15012011 17.03.2011 62 ]
Criscal Componant collected: superconduciors 04.01.2011 04.01.2011 1
I V — I Non crifical componants ordered 01.022011 14022011 14 | ]
7 1 Assembly 01.032011 17.03.2011 17 |
1.8 SuperSprte developoment SuperSprite lead 15012011 17.03.211 62 ]
Criscal Componant received: Sprie Chip 01.122010 01422000 1 |
Non crifical componants ordered 01.022011 14022011 14 [ ]
y Assembly 01.03.2011 17.03.2011 17 | ]
18 Assembly and hnisgraon: dependenton 1.1 1.8 Enginesring lead 18.03.2011 31032011 14 [ ]
110 Verficaion and Tesfng: dependenton 1.1 1019 Vaideon/QAked  01.04.2011 13.08.2011 74 ]
111 Post Acceptance Review changes vadsmonCAksd 14062011 11.07.2011 28 [ ]
O C S Meetings, Reviews, Deadlines
3 3 Payload Kick off 11.012011 11.01.2011 1
March - choice of payload March
Deliver featured CAD model of payload for virtual fit test 01.04.2011 01.042011 1 I
We e C System Critical Design Review 13.04.2011 13.042011 1 I
, [ Payload Acceptance Review 14.06.2011 14.06.2011 1 I
Payload Delivery Review 11.07.2011 11.07.2011 1 I
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MYPOCKETRUB IQEA 442

an open source spacecraft payload

It's your project — take part!

email spaceprojects@ukseds.org

web ukseds.org/projects/ukube
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