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If you have questions
so please raise your hand :-)

men husk der er begraenset tid

Yes||
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Rule #1/3 - det skal vaere sjovt
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((‘ . Rule #2/3 - intet kommer af sig selv

QS § o2 s L i i 7
_ f | Witk bo T
TR | can bo T

I'LL TRY To bo iT

WHIEH STEP HAVE You REACHED Tobdy?
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Rule #3/3 - der skal veere godt og sjovt mal
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Orsted Satellit - 1999

* ~61kg
*ca70cm*40cm *40 cm
* Forventet levetid <2 ar
* Levetid > 14 ar
* Stor stor succes

The gecgraphic Morth Pole isa
magnetic south pole.

Magnetic
field lines
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1. semester studenter “satellit
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—— and now the show did start in 2000/2001

Electronic students :

 WE WILL BUILD A SATELLITE
* PLEASE LOOK TOWARDS USA prof BOB TWIGGS AND CUBESATs

The CubeSat standard was created by California Polytechnic State University, San Luis
Obispo and Stanford University's Space Systems Development Lab in 1999 to facilitate
access

to space for university students. Ceployrpent Swiches Additicnal Notss: |
[ : Reaid 4 [&Wﬁl - Mo external components other than the ralls

may touch the inside of the P-POD.

- Mt incorparate a Remaove Before Flight pin
OR laumnch with batteries fully discharged.

« Components on shaced sides may not extend
more than 6.5 mm normal ko the surface.

- Rails must be either hard anodized OR made
of a material other than alumdnum.,

Rl 1
sl ¥

» ‘Separation Springs (required) can be found
2 @t McMaster Cam (P/N: B4985ATH)

- At leask one (1) deployment ewiteh must be
incorporaked on all CubeSats,

] o 5 P
;,.i:\’f - CubeSats cannot weigh more than 1 kg.
" side +Z - Center of gravity must be less than 2 cm

fram the geometric center.

.2

o

CubeSat basic specifications (Source: Cal Poly)



* De studerende til universitetet - VI VIL (gerne) can hear what you are
saying ...

well - let's just do it (cubesat.space.aau.dk)

AAU CUBESAT

Aalborg LJHIVET_‘SIC}/S Studerwltsateﬂite

/" About AAU CubeSat | -

- t o LNEER January 2008: MU students has now started Iaunch ca mpaign on AAUSAT-II Mission
| Where is AAU CubeSat? ) mformafmn at: www.aausatii.aau.dk

[: Dawmenmmn ] ' =, AAUSATB was launched 25. Fel::r'uar',r 2013 - and in full
o s A T operation: space.aau.dk/aausat3

' Information and Links ] The AAU-cubesat project started in September. 2001 and has had the goal

l’ cﬂu;se Material | to let students build and launch a nano-satellite with the purpose to provide

v . for "hands-on" education and gain experience with nano-satellite

-(SP"“““ and Support | - technology. The satellite was launched on the 30th of June 2003 from
Ga”ew and Fun ] Plesetsk in Russia on top of the Rockot Launcher.

Radlo Amateurs | Following launch the satellite was alive for two and a half months before the

. battery had lost too much capacity to continue operations. During this time
only a limited amount of data was successfully downlinked from the satellite

-due to an undisclosed problem on the satellite transmitter resu!tmg in very
weak signals being transmitted. '
However, as a first step into pico-satellite technology and student built satellites the projects is considered
a success and will be followed up by a new student satellite, currently under definition, which will have
the benefit of all the experience gained with the AAU cubesat

A new Cubesat project called AAUSAT-II has been initiated by Aalborg University. This time the payload
will be of @ more scientific erigin namely a combination of a gamma-ray and X-ray-detector developed. by
DSRI. Please visit the AAUSAT-I1 homepage for more information. For an introduction to all student
space related projects. at Aalborg University visit www.studentspace.aau.dk '

~To get in touch wn‘fhP AAU Cubesat crew go to the Contact mforrnatlon bage '
; Slide 19
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ZH— AAU CUBESAT

Wild west days

< 2 ar far start til “vi flyver”

naesten intet bureaukrati - den gang

-— O - -~ ~ L] [} - e — ——

) Table of cubesat successrate:

Batch # LV Failure  |No contactSome contact|Full contact Total
1 (June 2003) 0 2 Cl1) 2 + 1 triple 5+1 triple
2 (October 2005) 0 1 0 2 3
Solo (February 2006) |0 0 0 1 double 1 double
3 (July 2006) 13 + 1 double |0 0 0 13 + 1 double
Solo (December 2006)|0 0 0 1 triple 1 triple
4 (April 2007) 0 1 3 + 1 triple 2 6 + 1 triple
5 (April 2008) 0 0 0 3 + 1 double + 2 triple | |3 + 1 double + 2 triple
6 (May 2009) 0 ? ? ? 3+1 triple
7 (July 2009) 0 ? ? - 2 (1U7)

13 + _ 9+ 33 +
Total 1 deibils 4 4+1 triple 2 d:_:auhle + 3 d:_:auble +

4 triple 6 triple




« Battery
* Antenna

* Helpfull people
* Carsten Gren

lessons learned
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Mit og mine kollegers mal

lave gode ingenigrer

og det er nemmest nar det er sjovt

13/32



((( CV 2003-2015:

6/7 cubesats & 3 joint missions

1 1992-2006 drsted (first danish satellite — AAU provided world first magn ADCS)
1 2000-2002 Ramer satellite (sucessor to Drsted — Project cancelled 2002)

' 2001-2003 AAU CUBESAT
1 2003-2005 ESA SSETI EXPRESS (AAU: four subsystems )

» 2003-2009 AAUSAT-II (launch 30. June 2008)

1 2009-2010 AAUSAT-II operations

1 2004-2006 Baumanetz OBC (Uni of Moscow lost during launch)

1 2006-2011 GENSO (global ground station system)

' 2008-2009 AAUSAT3/BEXUS (ballon flight)

1 2007-2014 AAUSAT3 (launch 2013 18 month operations)

1 2010-2012 AAUSAT3.5/DLR-AISAT (payload on DLRs AISAT)

1 2012-2016 AAUSAT4 (launch by FYS ESA Education)
launched 25. April 2016

1 2012-2015 AAUSATS (launched 5.0ct 2015)

» 2002/2011 Best Summer School
» 2005 STEC 2005 ESA student satellite conference
" Five ESA parabolic flights — one invited
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((( AAUSAT-II system structure

« Simple — 4 microcontrollers
« Homegrown comm stack

OBC

ADCS Other COM
Thread Threads Thread

ADCS EPS

P/L COM H GND

JDN/AAU  (15/46)
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AAUSAT-I| - 28. April 2008

h of operation
g r-:r%w ~

SSETI EXPRESS - 27. October 2005
14 hours of operation
AAU OBC, ADCS,COM, BUS, GND, PL

SR

AAUSATS - launch

September 2015
Andreas Mogensen / ISs

N
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©2017-.. Start on AAUSAT6

© 2020 Corona

1 2023/2024 restart AAUSAT6

1 2025 First prototype design on way

" Jaunch ?
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Beacon
@i Receive bme: 11-03-2009 21:04:33 [IT% v Ry
- E% - HoC AT e e B L it
U9-U5=2009 20727 T | [¥alid— ~Header Memary 11-03-2009 21:02:53 (r2/EVENTS_ALL)
10-03-2003 11:17:14 v COM  Bat S HAM rree Largest free 11-03-2009 210302 (r29/EVENTS_ALL)
10-03-2009 11:20:11 M Ers ||[8.2 | |DFL | |ozzcuB | 1380896 | (1378848 | | |11-03-2009 21:03:04 (rZ9/EVENTS_ALL)
10-03-2009 11:20:15 R =i
Snmny || 2 e ey
" v ADCS e S =
10-03-2009 20:44:06 v |Texas Instruments | [Free |5tat 11-03-2009 21:0%:24 (r23/EVENTS_ALL)
10-03-2009 20:44:36 1507328 | o | 1032009 210502 (r29/EVENTS_ALL)
10-03-2009 2047202 CDH 11-03-2009 21:03:28 (r29/EVENTS_ALL)
10-03-2009 20:47:04 =i
e e T _ | |11-03-2009 21:03:34 (r27/ZUPLOAD_REPLAY)
11-03-2009 10:00:05 || |:| | | | | , | Time to next expected beacon: 11-03-2009 21:03:38 (r17/ZUPLOAD]
L 0 50,12 48,28 7560 L
Ak SR i | 00:00:00 11-03-2009 21:04:19 (r17/ZUPLOAD)
11-03-2009 11:37:24 = | Current tme [ Stop countdown | 11-03-2009 21:04:20 (r17/ZUPLOAD)
11":'3'2':":'9 21 :D3:33 !Dl'Dl'lg?D DS'DE"DD | I:I 11_|‘|".l_':-|'"'||:| -j-l .I-Iq_..:..:. I-'r.l—.'ll—l.-l IFILl'-'U:'.E'I.'I
o T | N N T LT L T el r -
21:04133 11-03-2009 21:04:47 (r04/ETAE)

Boot table [Receiwed ZUPLOAD reply
Last updated: joexdonx st Status of current software receiwve:
| I|:|| Dkl &ddress Size Baoots Checksum: 0x55AL55AL
FR Ox4S000000 o Total packets: 1

01 n Ox48000000 Ox00000000 #*% SHoftware uploaded correctly to FLASH

19/32
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((( £ in between II - GENSO
*e g Global Educational Network
for Satellite Operations

‘s

 Start 2006
« AAU participated and hosted first real demo

20/32
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RIT TUMBLING
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25 I
—— freq1
— dfreg1/dt
—=— freq2

5| — dfreq2/dt

15_ ....................... ....................... ....................... ....................... ...................... .....................
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!
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S Big Science - Small Satellites does it fit
. together ?

ZxMagnetometer pgrprere - w
{3-axis)
AR |
| BUART
. |1 vopin
|
S _i AG
| {chaisy]
SO : .
—7
[
|
| >
| SFPC
________________ Yy
I*C
Analog Filters
(Lowr Pass) 4xADC

Gyroscopa xMagnetometar
(3-axis) Temp. sensor (3-axis)




(‘ Assembly and launch(A3)
 Launched from Sriharikota, India with
PSLV-C20

. Launched on Feb'” 25th 2013




1T T T iy eeage

[T T 5 ™ o e g

(/ ZxMagnetometar Storage Magnetorguer] 1
‘( Redundant ADCS (3-axis) (External) (x-axis)
I i ___ i _l__ BT - -I :
| Separate PCE : S il b Magnetorguer? 1
! GPS - ADCS1 (x-axis)
'|  module |1 YOPT (AVRE)
e Magnetorguerl_2
[ e e s e (S a {y-axis)
| b separate PCRs I ITAG TPWM
| | (daisyl || £ r 1
SUn sensor , Ell o CAN Oxenable hhgnemrqw_fl_l
: (photodiodes) Temp. sensof | o {y-axis)
| 1
I I Magnetorguer] 3
i | (z-axis)
. Analog Filters
« Two receivers: ' (Low Pass) WADC 1| e e — =
. i e 1 ) gnetorquer2_
Antenna A FC | (ARMT) (z-axis)
« 162 MHz A/4-dipole e P 4xADC )
« +15 dB LNA ; i
-3xis)
. Splitter Gyroscope 2xMagnetometer Storage
PELEEe (3-axis) Temp. semsor (3-axis) (Extenal) T
« Traditional (y-2xis)
- Receiver: Analog Devices ADF7021
- Advantage: Integrated front-end, flexible _I'C | Temp. sensor “ﬂWWWMG
Z-dM[E

« SDR based

- Receiver: Analog Devices ADF7020
Advantage: I/Q at 200kHz IF, integrated front-end, flexible
ADC: Analog Devices AD7262, 1 MSPS
DSP: Analog Devices Blackfin BF537

JDN/AAU (25/46)
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& FIRST PASS - MISSION COMPLETED :-)

Beacon| Debug | LOG | ADCS1 | ADCS2 | AIS1 | AIS2 =~ COM | EPS | FP | AIS-MAP |
I S A A I M i | s 1] oo
-EPS — rCoM Beacon History
Bootcount |2 | PORF Uptime | 2:56:28 | Bootcount |2 | PORF RSSI  |-92 | Time .l
Time  |2013-02-2516:48:33 | Battery Vol. | 7800 ||| PacketsRX |20 | Packets TX | 182 | b 2013-02-25
Cell balance |-104.0 | Battery Cur. |150 | Bitcor. |2 | Bytecor. |0 |
PVpower 100 |3.3V 3260 | EPStemp |24 |PAtemp 24 |
Subsystems OMN/OFF/PING
12C AIS2 5V &
AlS1 o= LoG @="
DEPLOY1 o ADCS2 3
AIS2 3.3V S Magnetorg 3]
coMm = ADCS1 @=: )
DEPLOY2 = UHF PA oy 3
AlS1 AIS2
Bootcount | 3 | PORF  CRCOK 502 o Bootcount |2 | Sb-card  CRCOK |1181 |
Unique MMSI | 110 | MMsI | 273515300 || Unique MMSI | 775 MMSI | 241150000 |
lon.E | 28.9951 Lat. N |71.5586 Lon.E | 33.0641 Lat. N |68.9819 |
Vessel name  KAPITAN PERSHIN  Last update 8 days, 12:52:00 Vessel name JOHN M CARRAS Last update (1]
Last Lon. E 29.7111 Last Lat. N 71.2137 Last Lon. E 33.0641 Last Lat. N 68.9819
‘ADCS1 -ADCS2
State ‘D Gyio | ‘ | | | ‘
Bdot |2101 | [1866 | |-932 | ! =

26/32



North Atlantic Vessel Identification System

r

(( TEST v
@ Esrange
¢« e ferenge 'Y NAVIS

JDN/AAU (27/46)
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* First results — the second pass over the Aalborg Ground Station
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* AAU @ Thule

* Thanks to local DMI representative
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s AAUSAT4 AAUSATS

* AAUSAT4 - launch 22 April 2016. + 1 year delayed
FLY YOUR SATELLITE! CUBESAT TEAMS

In June 2013, six teams were selected to participate in the Fly Your Satellite! programme. The satellites
carry different payloads selected by the university teams, with a variety of mission objectives, as
outlined below.

AAUSAT4S

Aalborg University, Denmark

Mission objectives

Testing of an Automatic Identification System (AIS) receiver and of
student-developed ground station software

Technology demonstration of an active 3-axis attitude determination and

control system

34/32



AAUSAT4 AAUSATS

ANDREAS MOGENSEN PRESENTS THE AAUSATS MISSION FROM THE 1SS

AAUSATS CubeSat

11 September 2015 From the International Space
Station, ESA’'s Danish astronaut Andreas Mogensen
is introducing the CubeSat AAUSATS, which has
been designed and built by students of Aalborg
University in Denmark, with the support of ESA.
During its mission, the satellite is designed to test
student-built receivers for signals released by sea
vessels hosting an Automated Identification
System, using a new communication protocol that
has been designed by the students.

The opportunity to launch AAUSATS from the ISS
emerged in conjunction with the planned short-
duration mission of Andreas Mogensen. The cube
satellite was launched to the ISS on 19 August
2015, for a later deployment into space.

Due to the complexity of operations to be carried out on station by the astronauts, as well as the
demanding schedule throughout the docking and undocking of spacecraft to/from the ISS, the
originally scheduled CubeSat deployment has been re-scheduled to after Andreas’ return to Earth.



AAUSATS leaving ISS




AAUSATS - ISS launch

* Ok launch from ISS
* Problematic operations - very weak radio link

* Uplink from Aalborg (+400W)
* Downlink via Germany (Mike Rupprecht - DK3WN)
* Contact whole mission

* AIS did not receive anything
* Onboard conditions was very fine acc to telemetry

* hm

. 777
37/32
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* Gamle AAUSAT studerende har startet 3 lokale
rumskibsfabrikker

* Gomspace
* Space Inventor
* Satlab

 2025: tilsammen 300-320 ansatte

* Set veerre
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CANSAT - also for fun
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Danish Cansat Competition 2016
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({( WHAT NOW ? :-)

- CANSAT in detail A i b e
« Arduino computer . i B L IE’

- 16 MHz, 2 kByte RAM, R T :

- primitiv ™ el BB

- robust

« radio system til komm
« SDkort til at gemme data

e IMU (Inertial Measuring Unit)
- 3 akses acceleration
- 3 akses rotation
- 3 akses magnetfelt
- lufttryk
- temperature

« Dit bidrag

- GPS
luftsensor kvalitet
lys sammensatning
kamera

JDN/AAU (43/46)



A Coke - I Hope ;-)




skywatch :-)
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efter fyraften - Lofoten(nord Norge)




((‘ IDAG

https://jensd.dk/doc/aau-cansat/
https://satlab.aau.dk/stem/jensd/doc/cansat/scienceday25.html

https://satlab.aau.dk/stem/jensd/doc/sensors/imushield/

JDN/AAU  (51/46)
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