—.2017-16-31 17:
56:47.780 UTC;15
7.4;-58.8;72;57.
64=E ;63,7158 ~ —+

&N - 2OEU! -nz
< Ty -0 —E+D %

W~
T : T L 20171
elemetriedaten empfangen 0-31 17:56:49.09
;=58

—

und dekodieren Ry RS2 S e

e

DK3WN — Mike Rupprecht

Amateurfunkdienst AMSAT -1

Uber Satellit mermatonat Swltestor
«Mission Control e —
bel sich zu Hause» S ——

F AF FD 24 00 00 00
00 00 00 00 00




AMSAT-0L

Satellites for Communication and Science
Satelliten fur Kommunikation und Wissenschaft

Dekodierung digitaler Telemetrie

. OS; Windows / Linux
. Dekoder: Software / Soundkarte \
Hardware (TNC)

. Modulationsarten

. Anwendungen (Telemetrie, WOD,
wissenschaftliche Daten, Bilder)

. Visualisierung Telemetrie

. Datenbanken

CW mdigi = Transponder

USKA Academy 2017, HS Luzern

11.November 2017 Mike Rupprecht, DK3WN
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Satellites for Communication and Science
Satelliten fur Kommunikation und Wissenschaft

Dekodierung unter Windows

soundmodem Software UZ7HO http://uz7.ho.ua/packetradio.htm
Telemetriedekoder Software DK3WN  http://www.dk3wn.info/p/?page id=75524

Soundcard
Line-In

soundmodem

Telemetry
Decoder

TCP Port

Telemetry s 0/
Forwarder

SatNOGS

USKA Academy 2017, HS Luzern

11.November 2017 Mike Rupprecht, DK3WN
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Satellites for Communication and Science
Satelliten fur Kommunikation und Wissenschaft

UZ7HO’s soundmodem

‘@ High-Speed SoundModem by UZ7HO - Ver 0.18b - [FSK G3RUH - GMSK AAUSATA 9600bd]

Soundcard ‘ Settings View Clear monitor About I
Line-In A0 oA D o (el \
|[FSkGIRUH 9600bd | DCDA ® |GMSKAAUSAT49600bd v | DCDB ®  DCDthieshold |
FSK G3RUH 4800bd AL D DR
FSK G3RUH 9600bd -
2: [AAUSAT4] [18:53:12R] GMSK AAUSAT4 2400bd |
[priority:0 src:0 src_port:18 dest: 10 dest_port: 10 [T NENEEENNW  Lem0]
0042 52 48 27 00 03 00 OC 31 AD 57 24 DE BIGMSK BesSat2/4 43006y | 4 60 06 04 45 2B 16 FF AB 00 00 FC 5E 00 5502 5 000000
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 { GMSK GOM1 2400bd | JE 00 00 00 00 FF FF 00 00 00 00 00 00 00 00 00 00 00 00
GMSK GOMX1 4800bd |
2: [AAUSATH] [18:59:13R] GMSK GOMX3 19200bd

[
g

[priority:0 sre:0 sre_port:18 dest: 10 dest_port: 38 | GMSK GOMX3 4200bd =\ eml]
004392 48 27 0003 00 OC 31 BE 57 24 DE D|GMSK LilacSat2 4800bd »4 60 06 04 45 2B 17 FF AB 00 00 FC 6D 00 46 02 DE 00 0000
E

Telemetry 0000 00 00 00 00 00 00 00 00 00 00 00 00 00 {HAPN 4800bd \E 00 00 00 00 FF FF 00 00 00 00 00 00 00 00 00 00 00 00
TCP Port Manchester 1200bd
Decoder 2: [AAUSAT4] [18:55:14R] Manchester 2400bd

[priority:0 src:0 src_port:18 dest:10 dest_port:62 | Manchester 3600bd
00 AF 92 48 27 00 03 00 OC 31 DC 57 24 DE E|Manchester 4800bd
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | Manchester 7200bd

|

E
=
@
=1
o
@
=]
=
.
m
n
@

18 FF AB 000003 6C FF AAFD 4C 000000
FF 00 00 00 00 00 00 00 00 00 00 0000

1
[l
o
=}
o
o
o
=}
(=]
=}
)
-

¢ [m]

Telemetry
Forwarder

>@

SatNOGS
Modulationsarten
Soundmodem soundmodem97.zip (08 Oct 2017)
AFSK 300, 600, 1200, 2400 baud
(D)BPSK 300, 600, 1200, 2400 baud
(D)QPSK 2400, 3600, 4800 baud
High-Speed Soundmodem hs _soundmodem19.zip (08 Oct 2017)

G3RUH 4800, 9600, 19200 baud
Manchester 1200, 2400, 3600, 7200 baud
GOMX-1/3, Mobitex-NX (BeeSAT-2/4), AAUSAT-4, LilacSat-2 decoders

USKA Academy 2017, HS Luzern

11.November 2017 Mike Rupprecht, DK3WN
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Soundmodem - TCP Port

Soundcard Setti el = I} ﬁ

Sissl Sound Card

Output device [Elz=lEE e =R e el B

soundmodem [nput device | Steren Mix [Realtek High Defini j
Telemet [v Dual channel T SampleRate | 43000
elemetry
Pecoder [ T ratation T# com. PPM |0
[ Single channel output Fix SampleFate 48000

Telemetry
Forwarder

> °/ [w Calar waterfall B com. PPM |0
[ Minimized window on startup Prionty | Highest -

SatNOGS

Semer setup
AGWPE Server Port (8000 [v Enabled
KISS Server Part 2100 [v Enabled

FTT Port
Select PTT port [MOME = | v Dual PTT
[ Swap COM pinz for PTT

(] 4 | Cancel

USKA Academy 2017, HS Luzern

11.November 2017 Mike Rupprecht, DK3WN



Satellites for Communication and Science
Satelliten fur Kommunikation und Wissenschaft

AGWOnNIlineKIS

Soundcard
Line-In

soundmodem

Telemetry

P o Decoder

Telemetry

Forwarder

PORT = 127.0.0.1:8000
#

MIRROR_COM_PORT =7
MIRROR_COM_SETTINGS = 9600,N,8,1

#

FILE_PATH = D:\Amateurfunk
#

TIMEFRAMES = YES
LOGFILE = NO
PAYLOADFILE = NO

#

CALLSIGN = DK3WN
#

# use QTH height in km
#

QTH_LAT =49.73145

QTH_LONG = 8.95564

QTH_HEIGHT =0.28

#

TLEFILE = D:\Amateurfunk\Orbitron\TLE\amateur.txt

11.November 2017

>@

SatNOGS

& AGW OnlineKISS plus (DK3WN

(= S|

File

Options

Info

@ winsock
6 COM Mirror

19 bytes received (9 frames]

42 sec since last packet [1]

Tuesday. 2017 October 31 17:57:43

[~ Decode KISS Frame

TLE's are 2.0 days old

Az 15657

El: -56.6°

= DAmateurfunkhad ) SAT Saauszatd_dic3wn_31102017_1756 ks

Hlurn: 723

55.16°E:60.33°S

AAUSATA -
KI5S Frames
2017-10-31 17:57:00.110 UTC: [91 Bytes unknown Protocol] -
1> C0 10 00 BC 92 48 27 00 03 00 OC 32 18 57 2A DF 2A 6E OE DS
21 > C8 EF F1 95 19 1B A4 60 06 04 45 2B 1A FF AB 00 00 03 6B FF
41 > AF FD 2A 00 00 00 00 OO0 OO OO 00 00 OO OO OO QO OO0 00 OO0 OO0
61 > 00 00 00 OO 00 0O OO0 OO0 OO OO 01 5E OO OO OO QO FF FF 00 OO0
§1 > 00 00 00 QO 00 OO0 QO OO OO QO CO
A3 H'. ... 2. WeB*n UEifie. B B e e KT 0 He et et ine s innnninianeaneeanns
LR S A
2017-10-31 17:57:01.270 UTC: [91 Bytes unknown Protocol]
1> C0 10 00 AS 52 48 27 00 03 00 OC 32 36 57 2A DF 48 6E QOE D%
21 > C6 23 11 02 1A 1B A4 &0 06 04 45 2B 1B FF AB 00 00 03 47 FF
41 > 86 FD 2C 00 00 00 OO0 OO0 OO OO OO0 OO0 OO OO OO QO OO OO0 OO0 OO0
&1 > 00 00 00 OO 00 OO0 QO OO OO OO 01 5E QO OO OO QO EFF FF Q0 OO
81 > 00 00 00 OO 00 00 OO0 OO0 OO0 OO CO
A..£'H'....26WtBHD. UES. .. . 0" B+ Farn e BT T, e ceeenennnnnnnnnaneaneeanns
L S i =
Options Satellite at ATH of DK3wWHN

USKA Academy 2017, HS Luzern

Mike Rupprecht, DK3WN
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Online Telemetry Forwarder (DK3WN) -> httpsi//db.satnogs.org/api/telemetry/ e
Soundcard -
. File Options Info
Line-In
" K ] 18:05:52 UTC
=B AAUSAT4
soundmodem
B RX
I Total HTTP
[l Total HTTP OK
TCP Port Telemetry Total HTTP FAIL
Decoder o
I B Buffer
18:05:52
) °/ v allow data transfer RX packets: 13|HTTP POST: 13 |HTTP POST OK: 13| Buffer: 0 CLR ‘
20 0 HTTP/1.1 20 g MT Content-L
M 0: noradiD=414
HTT
norad|D
HTT C
norad|D 42 00|
201710 HTTPA1.1 201 ( { ate: Tue ct 20 0 GMT Content-L -
PORT =127.0.0.1:8000 < I m R

92 bytes has been added to D:\&mateurfunk\TLM_Forwarder_SATNOL 2017-10-31_dk3wn_aausatd kss

#kiss port e.g. soundmodem port 8002/8102

#if you on't use a second soundmodem please comment the port out by #
#

#PORT2 = 127.0.0.1:8002

#SATNOGS database
SERVER = https://db.satnogs.org/api/telemetry/

#

MYCALL = DK3WN
QTH_LAT = 49.73N
QTH_LONG = 8.95E

#
LEFT=1
TOP=1

USKA Academy 2017, HS Luzern

11.November 2017 Mike Rupprecht, DK3WN
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Satellites for Communication and Science
Satelliten fur Kommunikation und Wissenschaft

Telemetrie Dekoder

[§8 AAUSAT4 Telemetry Decoder (DK3W

Soundcard | File TLMFile Info
Line-In I
[~ TCP client = Closed = = E O m =
AlS 1 EPS EPS COM ADCS1
- BU?t Count " Boot Count k} COM
i Unique MS5| ™ 3.3Volage |3250 W
i~ CRC OK ™ Battery Yoltage |?920 m {” Boot Count [
soundmodem
™ MmSI " Cell Balance |164 my " Packets R 1093
" Lon E ™ Battery Current |1m mé ™ Packets TX 11023
" Lat. N " PV Power |4U " Latest RSS! -85
v T emperature |24 C " Bit Corections 1]
TCP Port % AlS 2 i Temperature |25 C ™ Byte Comections 1]
i Bo?t Count 350 ADCS1
i Unique MS5I FFFF £ Untime —
" CRCOK 0 P SAOS54ET || spate b
" MMSI i] RTC 2016-05-05 05:44:35 " Bdotx 911
Tel t / " Lon. E il R Time 2017-10-31 17:56:47 " BdotY -85
elemetry ) O Lat N 0 Difference (2] 47045532 | | ¢ BdatZ 632
Forwarder
SatNOGS ADCS2
i Gyrox il i GyroY il i GyoZ i)

Temperature (C)

30

25

. Import: KISS, Text, Serverlog -
. Export: CSV, Text °

0
1 S8 2888 ZZF|ZE|ERSE B EZ2TZ(FIZ|E22|EE|A(E(2 2|2 |12(F2
T P lent golelelslrlalolsislglzlplylelololslrlolzlslalalolflylolalelsislslnlalslolel
hd R T R R BB S T, Qv v ST S RV Y. V. RV ST SRV - V. v, RV - G- V. S R B - V- RV A
[ R R} o000 [ e [ e i . i [ e [ e S s S o s I . i | o0
S hot Butt
° C re e n S 0 u O n [ [:MAmateurfunk WA AUSAT 4haauzatd dk3wn 31102017_1756 kss #1/39 j_l j
USKA Academy 2017, HS Luzern
11.November 2017 ’ 8
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KISS File

|} Lister - [d-\Amateurfunk\AAUSAT4\aausatd dfwn 31102017 1756 kss] =™
Soundcard
Line-In Datei Bearbeiten Optionen Codierung  Hilfe 8%

popoooAa: CO A9 32 38 31 37 2D 31|36 2D 33 31 28 31 37 3A
popeeB1@: 35 36 3A 34 37 2E 37 38|30 20 55 54 43 3B 31 35
pepeeez2e: 37 2E 34 3B 2D 35 38 2E|34 3B 37 32 3B 35 37 2E
00000030: 36 34 BO 45 3B 36 33 2E|37 31 BO 53 CO Co 10 0O
popBOB4B: B3 92 48 27 90 03 @0 BC|30 B1 57 2a DD C3 6E BE
popeoesSa: DY C6 29 11 B2 18 1A A3|60 86 B4 45 2B OF FF AB
pepeoeGa: 68 B8 83 8F FF AR FD 4C| 00 90 08 60 PO 68 60 6O
0000OO70: 00 DO 00 00 OO 00 OO 0O| 00 B0 0O B0 PO 0O 60 0O
PopBOORG: 00 B0 6@ 61 SE 0@ @O BA| 60 FF FF 80 B0 00 00 60
PBPBOOP0: 00 A0 6O GO OO 08 @O CA|CO B9 32 38 31 37 2D A
pepeooAB: 38 2D 33 31 20 31 37 3a|35 36 3A 34 39 2E 30 39
000000BO: 30 20 55 54 43 3B 31 35|37 2E 34 3B 2D 35 38 2E B UTC;157 .4;-58.

00peOOCo: 34 3B 37 32 3B 35 37 2E|36 30 BO 45 3B 36 33 2E 437257 .683E;63.

| —.2817-18-31 17: ~
|
|
|
|
|
|
|
|
|
|
I
0006686DA: 36 35 BO 53 CA CO 10 GO|BA 92 48 27 00 63 68 BC | 65835 -t |@H' L =2
/, 0APBAREA: 38 CF 57 2 DD E1 6E BE|DY? C7 8D F9 8C 18 1A A3 | o=Wx!bns A."17-d
> ° |
|
|
|
|
|
|
|
|
|
|
|

56:47.788 UTG;15
7.4;-58.4;72;57.
645E ;63.718S -
AH' L 2BEUx! Lng
Oy G ErE %

& L

soundmodem

~

Telemetry
Decoder

TCP Port

L Ll2e1v-1
B-31 17:56:49.89

Telemetry
Forwarder

@0BPABFA: 6B B6 B4 45 2B 18 FF AE|80 B FC 98 88 5E 62 AB —E++ % e "%
808068160: 60 66 @0 00 00 00 0O 06|60 60 60 60 0O 00 00 6O
SatNOGS 000061168: 08 OB 60 90 B0 0O 0O 0|00 OO A0 61 SE 60 08 0O
A0ARB120: B0 FF FF 00 00 00 0O AA| 69 A A0 B0 66 08 08 CO
808PA130: CO B9 32 38 31 37 2D 31|30 2D 33 31 28 31 37 3A
808068140: 35 36 3A 35 30 2E 34 31|30 20 55 54 43 3B 31 35
80APA15A: 37 2E 33 3B 2D 35 38 2E|34 3B 37 32 3B 35 37 2E
AOAPA16A: 35 35 BO 45 3B 36 33 2E|35 39 BO 53 CO CO 10 60
808PA170: AB 92 48 27 B0 03 88 BC|30 ED 57 2A DD FF 6E BE

: — My : 808068180: D9 C7 82 FB 74 18 1A AZ|60 06 B4 45 2B 11 FF AB
° KISS Flle - blnal'e Datel 900080190: 00 B0 FC 4E 08 7A 02 BHIBB 00 60 00 60 08 60 0@

pBpBO1AG: OO GO 6O GO OO 00 @O PA| 0D OO OO 6O PO GO 00 6O

-

L.2817-168-31 17:
56:50.410 UTC;15
7.3;-58.4;72;57.
S554E ;63 5988 -
AfH' L 20fu=! ng
D Y ] P

*N zq |

~

. Timestamp
. AZ/EL/ lllumination (AGWOnIlineKISS)

USKA Academy 2017, HS Luzern

11.N ber 2017 i
ovember Mike Rupprecht, DK3WN
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Satellites for Communication and Science
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Dekodierung unter Linux $GNURadio

gr-satellite EA4GPZ https://github.com/daniestevez/gr-satellites
gr-sids EA4GPZ https://github.com/daniestevez/gr-sids

Soundcard
Line-In

gr-satellites

TCP Port

©

SatNOGS

USKA Academy 2017, HS Luzern

11.November 2017 Mike Rupprecht, DK3WN
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Satellites for Communication and Science
Satelliten fur Kommunikation und Wissenschaft

oz4cub-dk3wn.grc - /home/dk3wn/gr-aausat/examples - GNU Radio Companion

g ~ o~ = X & £l A s B =
Soundcard Options Variable Variable Variable
. 1D: top_block 1D: baud 1D: if_samp_rate || ID: samp_per_sym
Line-In Generate Options: QT GUI Value: 2.4k | | Value: 48k Value: 20

QT GUI Time Sink
N of Polnts: 4,096k
Sample Rate: 48k

Autoscale: Yes

Wav File Source =
File: ...t4 31052016 _1635.wav 3
Repeat: No

°/ Clock Recovery MM r}' aausat_parser

Omega: 20 Correlate Access Code - Tag

> | Gain Omega: 7.65625m E -l Bi sii Access Code: 01001...01000010
Mu: 5m !‘l Threshold: 8

SatNOGS Gain Mu: 175m Tag Name: syncword
Omega Relatlve Limit: 5m

TCP Port

CSP header:
GNU Radio decoders for several Amateur satellites pr‘lonty- 1
; o Source: 4

1 brencn 0 releases 102 contrivutors P Destination: 9
Destination port: 10
Source port: 47
Reserved field: 0
HMAC: 0
XTEA: 0
RDP: 0
CRC: 0

COM:
Boot count: 22
Packets received: 0
Packets send: 1191
Latest rssi: 0
Latest bit corrections: 0
Latest byte corrections:0

EPS:
Boot count: 3
Up time: 3084755 seconds
Realtime clock: 2016-05-3118:42:13
Batteryvoltage: 7880mV

- ests

E5 README.md Cell difference: 8.0mV
Battery current: 180 mA
gr satellites Solar power: 40
Temperature;:  17C
GNU Radio decoders for several Amateur satellites, PA temperature: 19C

USKA Academy 2017, HS Luzern

11.November 2017 Mike Rupprecht, DK3WN
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Satellites for Communication and Science
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Soundcard

Telemetry Forwarder
Line-In

URL: http:/ftl...frame db.php

NORAD ID: 42.731k

fm———— -h[ Receiver callsign: DK3WN

Latitude (Nis +, 5is -): 45..73

Longitude (W is -, Eis +): 8..95

TCP Port / Start of recording UTC (blank for realtime): 0

gr-satellites

SatNOGS

GNUradio telemetry forwarder using the Simple Downlink Share Convention (SiDS) protocol

gr-sids is a set of GNUradio

bIOCkS deSIgn6d to Sme|t @ 12 commits 11 branch 0 releases 131 contributor o Unlicense

telemetry to a server using the T o o conions -
Simple Downlink Share :'
Convention (SIDS) protocol. This - e
is the same protocol that it is A - e

used by the DK3WN Telemetry | grc Corrected bug in default format of "Print timestamp” 9 months ago

[m include/sids New OOT module 3 year ago
Forwarder i lib New OOT module a year ago
| python Added "Print timestamp” block 9 months ago
| swig New OOT module 3 year ago
[E] CMakelLists.txt New OOT module a year ago
[E] LICENSE Initial commit a year ago
[E] MANIFEST.md Updated MANIFEST and README 3 year ago

USKA Academy 2017, HS Luzern

11.November 2017 Mike Rupprecht, DK3WN
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Satellites for Communication and Science
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Simple Downlink Share Convention

Simple Downlink Share Convention v0.9 (SiDS)
2015: SIDS Standard mit Universitat Wirzburg (UWE-3) ooz e
Field Iype wired |Description Exam
L Req ph ple 1. Introduction
noradlD IIlIEgH yes Norad ID of the spatec:raft 39446 This document describes an interface which has been defined to enable live automatic packet forwarding
- - - from any receipt station (ham, ground station, university etc.) to the appropriate satellite operator’s server.
SOUrce String Ves e.g. Callsign of the receiver DE3SWN The technique has been introduced by the University of Wiirzburg during the operations phase of the
= UWE-3 satellite. Many radio amateurs worldwide were enabled to automatically forward received
i i . i T 014-05- 21-33.5 llite packets to the umiversity’ - For thi the beacon decoding software fr
timestamp | String yes UTC timestamp (see IS0 §601) 2014-05-01T10:21:33.5360Z ;ﬁe ﬁ;ifmi;l E]whir;?s‘:!ﬁeiys ug;‘i‘;"t‘]’; e m;;'m;;\m s mip 5;1 i
frame HEXSining ves |Received binary data as hexadecimal strng. |88 88 60 AA. convention.
Whitespaces are aptional
locator String Yes Type of the given receiver's location. longlat a
Currently only "longlat’ is supported which -
defines the WiF584 standard i
longitude | String Yes Lengiude of the receiver's location (JFFSS4) | 8.93564E
latitude String ves |Lafitude of the receiver's location (WG584)  |49.73143N i ‘
Packet, time, ca_l:l:iq’n, :lnca.r.inn.
tmcPort Integer no Port at which the packet was received (eg. |0 Ny (Ssmsnsy sssmmseievamen)
the defined Channel in the KIS S packet)
azinmth | Float no Azimuth degree of a directional antenna (if [ 103
available) 2. Forwarder (ham radio, partner university)
elevation |Float no Elevation degree of a directional antenma (f [85.0 muie . g%?'caf;nna ement is ..,;r ,fs:oft:is cﬁe‘iﬁ"ﬁ:@;ﬁ“ﬁﬁ :oTscho’eS::;uy receive
a'.-'allable} packets from one or more known satellites is assumed at this point.
fDown Integer no Frequency of the transceiver's downlink 436399000 2.1. What does the forwarder need to know abourt the target server?
: - : 1 Basically the forwarder needs to know the Norad-ID, the downlink  and the operator’s URL.
channel d'l.'ll'.l.'llg the receive {“-Iﬂl dUPPIB‘I.} Nosr\::d—]j‘J is us;;Iﬁﬂn-d the a;:;rmpuiate TI..EOE:g. cdeshak;‘which?:qnﬁﬁrinw‘:mcﬂ:lzm
satellite passes and Doppler corrections during an over-pass. The downlink frequency is used to set the
. ; ; t ¢ (plus Doppl tion) of i frware defined radio. If a packet ha
Table I: Required fields for the forwarding b receed o b e o deseed ftns dow o (o s URT. Uouely the ORL contins
the address of a PHP script which is used on the server-side to handle the submitted data.

http://robotik.informatik.uni-wuerzburg.de/uwe/report_frame.php?
2017-09-27 18:35:10.520: noradID=42702&source=DK3WN&timestamp=2017-09-27T18:35:10.520Z&frame=86A240404040609688708694A8E103FOFAF321
0800DEPO80215EABSEA1B12E62410609B50ABCOA890ABAOABOBOVO0OOO30073A0A4&1ocator=1onglLat&longitude=8.95E&latitude=49.73N&version=1.0.3

11.November 2017 USKA Academy 2017, HS Luzern 13
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Datenbank PEOSAT

. tiIm.peOsat.nl/timdb/ o > |

. SQL Datenbank
. PHP/HTML Frontend

. Start: 03. April 2016
. Ende: 28.09.2017

. ca. 5.8 Mio Telemetriepakete
. Migration in SatNOGS DB

USKA Academy 2017, HS Luzern

11.N ber 2017 i
ovember Mike Rupprecht, DK3WN
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Satellites for Communication and Science
Satelliten fur Kommunikation und Wissenschaft

Datenbank SatNOGS

Satellite Networked Open Ground Station

. https://db.satnogs.org/stats/ s e e s e e

Transmitters

Total satellites

. SQL Date_nbank |
. ca. 8.5 Mio Telemetriepakete %%%\\\\\\\\ “l 216

370

44 Modes 10 Bands ’
Alive transmitters
92.16%
Total data
8275965
Data per satellite Data per station
Norad ID Name Data Latest # Name Data Latest
42761 CAS-4A 1247422 2017-10-31 17:28:20 1 PEOSAT-JO21ho 1455034 2017-07-15 21:40:20
40014 BUGSAT-1 1150500 2017-10-31 13:47:47 2 Rainer-JO71ia 1311239 2017-10-31 05:17:19
39090 STRAND-1 1089092 2017-10-01 17:25:33 3 ON4HF-J021nb 952892 2017-10-31 17:36:34
42759 CAS-4B 1014925 2017-10-31 17:36:34 4 EU1XX-KO33ru 604889 2017-10-30 15:23:50
40012 UNISAT-6 743216 2017-10-31 10:07:04 5 DK3WN-JN49Ir 510452 2017-10-31 18:05:52
40043 TIGRTSAT R46410 2017-10-31 10:11:20 6 IA1GNF-PM35ws 484505 2017-10-31 12:26:23

11.November 2017 USKA Academy 2017, HS Luzern 15
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Technology

Start :
NORAD:

Modulation:
Datenformat:
Frequenz:
AX.25 Source:

Beacon intervall;

* gr-satellites
* soundmodem

KAIST

USKA Academy 2017, HS Luzern

11.November 2017 Mike Rupprecht, DK3WN

AX.25 Destination:

Korea Advanced Institute of Science and

LINK (ONO1KR) QB50 project

18. Mai 2017
#42714

9k6 BPSK
AX.25* HDLC
436.030 MHz
ONO1KR
D80OLW

30s

LENK

A

& ©
7; P
(s < of «

mw,
"GNy NAN()SI\‘U'\“
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LINK

HF Spektrum (SpectraVue)
Beacon Intervall 30 Sekunden

& SoundModem by UZTHO [G3RUH BPSK] - Ver 0.98b - [BPSK AX.25 1066 s o=l e S

Settings View Clear monitor Calibration About

A [BPskax 251200bd  +|[1793 3| @ B:[aFSKAX251200bd +|[1572 3] @ DCD thresho

- <NON-2X25 frame Len=47> [13:27:46R]
- <NON-2X25 frame Len=47> [19:28:17R)]
: <NON-£X25 frame Len=47> [19:28:47R]
- <NON-2X25 frame Len=47> [19:29:17R]
- <NON-AX25 frame Len=47> [19:29:47R)]
- <NON-2X25 frame Len=47> [13:30:19R]
: <NON-2X25 frame Len=47> [13:30:50R]
- <NON-2X25 frame Len=47> [19:32:17R)]

T T S I T i 7 ey

2000




Satellites for Communication and Science

Satelliten fur Kommunikation und Wissenschaft

. . . "% KISSDump+ (DKGW ===
keep it simple, stupid e e o

2017-07-24 _22:09:20.316 UIC: from DEOLW to ONOLER -
000 > C.‘E 9C &0 62 96 R4 60 &8 70 60 98 RE 40 60 03 FO 08 01 |
020 » 01 00 08 ORA DB DC 01 00 13 10 03 19 21 09 2C 54 00 EE 00 &9

 entwickelt von Mike Chepponis 040 > 87 09 01 DB DC D7 BB 20 &3 &D 00 CO
K3MC und A.eb-m cptT@R L. ... .. 00, ... 0., i i, TTee £ oL
Phil Karn KAgQ 2017-07-24 22:09:50.498 UTC:|from DS0LW to ONOIER |

i

000 » CO 10 3E 9C &0 &2 96 A4 &0 83 70 &0 98 RE 40 &0 03 FO 08 02
020 » 02 00 08 OR DB DC 02 00 13 10 03 19 21 09 2C B2 00 EE 00 &9
040 > 87 05 01 DB DC D7 BB 20 38 28 00 CO

 Amateurfunk Protokoll fur die
Kommunikation mit einem TNC

i

A.Zeb-vtptTeRt &, ... .. 00 Vo, s iit, Ol (.

m

2017-07-24 22:10:29.973 UIC: from DE0LW to ONOLER
000 > CO0 10 8E 3C &0 62 96 R4 60 38 70 &0 98 AE 40 &0 03 FO 08 00
020 > 00 00 O OX DB DC 00 00 13 10 03 1% 21 09 2C DA 00 EE 00 &R

« AX.25 Layer 2 040 > 87 07 01 C1 D& BB 01 A6 BC 00 CO

. Az b-upt el L E. ... WO LI A, £ 1+ L P
«  Auf korrekte Implementierung achten ! - ' '

2017-07-24 22:11:07.815 UIC: from DE0LW to ONOLER
000 > CO 10 SE 9C &0 62 96 24 &0 &8 70 60 98 RE 40 60 03 FO 0& 00

i 7 ; 020 > 00 00 08 OA OB DC 00 00 13 10 03 19 21 09 2D 00 00 EE 00 G2
Pacl\et fonnat [edit ] 040 » &8 09 00 DB DC D7 BB 01 5F B3 00 CO
5 i.Zeb-mp el & i 1 R LI 0 R 12 S D
Begin Command Data0..DataN | End
FEND ngh nibble — Port Index Data FEND [~ Decode Kissframe File: D:\amateurfunk \LIME ink_24072017_2203 kss
Low nibble — Command W 425 26 frames ¢/ 1390 bytes

USKA Academy 2017, HS Luzern

11.N ber 2017 i
ovember Mike Rupprecht, DK3WN
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Satelliten fur Kommunikation und Wissenschaft

Telemetrie Paket

000 > Co 10 9E 9C 6@ 62 96 A4 60 88 70 60 98 AE 40 60 ©3 FO 08 01

629>9196986ADBDC61991316631921692C9496..69

e40 > 87 09 Bi DB DC P7 BB 28 83 8D @0 co

bit | Description Unit Conversion
8 |OxEE
7 | spare bits
1 |Mode 1. MISSION MODE, 0: SAFE
8 | Battery Voltage V Val= X/20 + 3
8 | Battery Current mA Val = (X/127 - 1) *1000
8 |3V3 Bus Current mA Val = (X/40) *1000
8 |5V Bus Current mA Val = (X/40) * 1000
8 |Temp COM °C Val = X/4 — 15
8 |Temp EPS °C Val = X/4 — 15
8 | Temp Battery °C Val = X/4 — 15
0: GND_DEBUG, 1: INITIAL, 2: COMMISSIONING, 3: MISSION, 4: COMM,
8 |[SC Mode 17: POWERSAFE, 18: DETUMBLE, 19: DEBUG, 32: STANDBY

USKA Academy 2017, HS Luzern
11.N ber 2017 . ! 19
overmber Mike Rupprecht, DK3WN
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Wl LINK (QB50 KRO1) Telemetry Beacon Decoder (DK3WN) =n Roh
File TLMFile Info

Beacon

" Mode SAFE " BattValtage 825 i (v Eattl:urrenlf £2 99 i,

™ 33 Bus Curent SORn ™ 5 Bus Current 25 1 e ¢ Tl Temperature 3300 C

i~ EPS Temperature I8 75 C " Battery Temperature |3 75 C " Spacecraft Mode STAMDEY

OMNOTKR -» ODvE0LW 2017-07-24 22:09:20
Batt Current {mA)

&l

7o
60
50
40
30
20
10
0 -

22&92&22&950'221&29'2211 I]'?|2211 3?'22 12&?'2213 I}?|2213 3?'22 14: I]'?|22 14: 35'221522'221552221622
v B

5 | D:samateurfunk ALINE ink_2407200 72209 kes B A3, | | ﬂ

USKA Academy 2017, HS Luzern
11.N ber 2017 _ ! 20
overmber Mike Rupprecht, DK3WN
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Alogwe
POOOXW

A0S Korea Advanced Institute of

W=7y A I(Al ST Science and Technology

P | Department of
e

Aerospace Engineering

USKA Academy 2017, HS Luzern
Mike Rupprecht, DK3WN

11.November 2017 21



Anwendungsbeispiele
wissenschaftliche Daten
Telemetrie

SSTV

GOMX-3, LilacSat-1, Ursa Maior, FUNcube, Bugsat, ESTCube-1

USKA Academy 2017, HS Luzern
Mike Rupprecht, DK3WN

11.November 2017
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GOMX-3

GomSpace Danemark
3U Cubesat ADS-B Empfanger*

Telemetry T ADS-B T Dump

Start : 10. August 2015
ISS Deployment:  05. Oktober 2015
Ende: 04. November 2016

NORAD: #40949

Time ICAD Latitude Lonoitime span: 2016-05-31 04:03:38 -> 2016-08-13 15:48:14 al
H . 2016-08-13 15:47:30 | 3CS6E4 | 41.1875114 | 22.8544330 | 19925 | RIRBUS A320-214 EUROWINGS -
MOdUIatlon- 19k2 GFSK ;016—08—13 15:47:44 | 471FSA | 40.5088973 | 22.3764820 | 370;5 | AIRBUS A3;0-;32 WIZZ AIR —
\ 2016-08-13 15:47:59 | 3C6424 | 41.2979812 | 27.1065177 | 35000 | AIRBUS A321-211 CONDOR ‘77‘
Datenformat CSP, Reed SOIOmon 2016-08-13 15:48:14 | 896212 | 41.3336868 | 34.5986328 | 36000 | BOEING 777-31H EMIRATES ¥
Frequenz: 437.250 MHz [ Longitude ()
N 400
. 350 -Higr—it i t
- gr-satellites - Iy TTH "
- soundmodem i I |
150 1 [T
100
* ADS-B ist keine Amateurfunkanwendung 50
0QDQQQ:L‘QQGQ:QQQQG:QDQ[OQ:EDQQQ:Q
xRN REEEERERDREEEERREREEEDEEER
siRlegiallleigieigglehelerlsleg IR EERR2S
35835 ¢eg3388E2YIYEOgIIsEeT2888
D:\amateurfunk\GOMX-3\Untitled Document 4.txt #1/11010
USKA Academy 2017, HS Luzern
11.November 2017 S 23

Mike Rupprecht, DK3WN
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[ ]
open telacommand = camera task ] walidimage dats B CAMEra power |
-— " COM Payload Mode [y " COM TX Mode %30 " COM Batt Cur T 74580 M
&+ COMTPA 16 " COM ADF7021 1D 1 C COMNTC 0
" COMRSSIFM TC 117
" EPS BatVolt 4180 i " EPS Bat Cun 200 mé " 0BC Low Batt 0
" EPS BV Curr 0 mA " EPS 3.3 Cun o mA " EPS Temp |15.13 C
" EPS Bat Temp R.00 C " ADCS Mode %2270 " GPS Power Stat 0
M M M " ADCS Quart #1 0,451 " ADCS Quart #2 0518 € ADCS Quart #3 0013
Harbin Institute of Technology China Cottapt - G [Wer  casest e
" GPS Longitude 140983 deg O GPS Latiude 40003 dea ¢ GPS Altiude 407,660 km
. " INMS Enable Stat Tiue 7 INMS Power On 0 " INMS Scr Finish False
FM/USB dig. Transponder, Kamera e R L e
y 7 INMS Ser Storage True

Beacon Telemetry R Time: 2017-08-14 14:53:40

LILACSAT-1 (ONO2CN) QB50 project

Start : 18. April 2017 .
ISS Deployment:  25. Mai 2017 o
NORAD: #40949 ]

M Od u Iati O n : 9 k6 B F S K DvdmateurfunkiLilacsat-Tilacsat!_14082017. st #/38 j_‘ j

Datenformat: Convolutional Code r=1/2, k=7 CpmomUC [T s fn et
. ’ ’ £ Mag HMCTO43L W MagHMCILY  [4opg 7T © MagHMCIDLZ  [Zopg  nT
£ Byro MPUZI00 B O GuoMPUINDY  [am @5 O GwoMPUZ00Z T die
( :OdeCZ C GyodDISEHEX  [pp0 & C GyosDISEMEY  [pop | o GuoADISTEMBZ oo &/
£ MagADISTE44E X WO MaghDISTEMEY | AT C MagADISIE48Z g T
£ MPLIZ300 Temp iz C C ADISIEMBTemp  |nog  C O Flwhes Spesd 0
. £ Magn Mix 420E000 £ Modsflag 1 22  Modeflso 2 o
requenz. . Z O FiaSunk s O FieSumt R © Fire ez KE)
' Cosse Sun G2 € Cosse Sun 5503  Costss Sun 2 3358
€ ADES Intes Ot 10 ' Cosse Sun #/ 35,84  Costsa Sun <2 708
C ComseSunTemp  [p1gn  C  © ComseSunTemp [zzpp  C ( CoassSunTempZ  [2143  C
€ Fine Sun Temp L O ComeSunTemps¥ |43 C  ( CoassSunTempsZ |z33s  C
. ' KFQuait q1 as0 & KFQuat g2 s © KFQuat a3 oo
° r_Satel | Ites ¢ GyroQuart a1 050 ¢ GyroQuatt a2 57 © Gyo-Quart g3 006
O Latiuds 147 des  © Longiuds TaagT deg O Aliuds eI km
0BC ADCS Parameter RXTine:  2017-08-14 15:00:19
KF-Quart g2
-00
-01
0.2
0.3
0.4
05
06
0.7
I Y P Y B B P Y Y Y
AR R
Bl sl B 1R el Bl el BV L ELIGH Rl B R T ED ) 8l B s
De\msteufunkiLilassat1\lscsat_14092017 1t o, |

USKA Academy 2017, HS Luzern

Mike Rupprecht, DK3WN 24

11.November 2017



— —

. [A7 a -
s aNT = L
L Pl _.—Z‘ B

Satellites for Communication and Science
Satelliten fur Kommunikation und Wissenschaft

LilacSat-1

0000: b8 64 2e 00 06 OO 0O 0O 0O 96 79 00 00 00 00 ff
0010: d8 ff e0 00 10 4a 46 49 46 00 01 01 01 00 00 00

* Thermal IR Camera 0020: 00 00 00 ff db 08 43 00 08 06 66 07 06 05 08 07
. - 0030: 07 07 09 09 88 8a Oc 14 od Oc @b @b Oc 19 12 13

JPEG, 800x600 pixel, 64 byte Chunks 0040: Of 14 1d 1a 1f 1e 1d 1a 1c 1c 20 24 2e 27 20 5b
« Command 0x00 - take picture / 1kO FM-AFSK 0050: 06 00 00 2d cf 94 4d

1000Hz/1833.33Hz, AX.25

USKA Academy 2017, HS Luzern
Mike Rupprecht, DK3WN

11.November 2017 25
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LilacSat-1 %GNURadio

« gr-satellites Daniel Estevez, EAAGPZ
* proxy_publish Wei Mingchuan, BG2BHC
» web frontend Harbin Institute http://lilacsat.hit.edu.cn

Frontend Lilacsat-1 RX RTL L e BT

LilacSAT

i

A Home gr-lilacsat examples

LilacSate1

e

image_decoder proxy_pubdlish

Los Rl Latest Contributors conibuor

@ Contributors

Online

@
FE

g 10: agipan QT GUI Ramge QT GUI Ramge
Ja e frontend_lilacsatt_  frontend bacsatl_ | |t % i
- rx_uhd g7 5 eezne et | el @ Dashboard Latest Contributors
ictures. Deacription: Uil .C17.E.
3 OF GUI Tas Widget Zact0 Zacto
Comeretn Optioms: QLEU WumTesa: 3 X Stop: 200m Srop: 1
Labet0: Zpectnm Vahaes brzes rect ratued . | | Step: im Ztep: 10m tep: 1om O Oveni
Sty q erview i 2 z <
e rod No. UpdateTime Nickname Longitude Latitude
P ass! i
digigain: |20 17.352158 . a2 2% € Charts \
Part: 7.3t [ 4| T :""""““"‘":"F” ] 1 7-05-3021:09:31 DK3WN 8.95 49.7
24 nA Payload Szes 147 Phani3 CC -
CELACA Eassie: on & Contributors < 2 5. :09: DK3WN 8 49.7
154 TLE (Live 1): 1430 3950 s 2 -05-3021:09:30 3W 8.95 9.7
)
umu 721163 11 510032 22 03 04 <0 O 00 55 0 00 _ .
v 000000 32436201 ab 04020002 00 02 00 3 2017-05-3021:09:30 DK3WN 8.95 49.7
d 1961 01 7d 53 00 00 6b 00 00 00 17 4000 00
e as9 0040: 70 b1 2 06 d8 010002 45 5502 0000 35 ¢4 51
B 088058553 4 -05-3021:09:30 DK3WN 8.95 49.7
£ o ’ o € Frontend Lilacsat-1 RX RTL
H o Fo.4026) E" m\«o ufm, PAINT PDU VEROSE *
(<2

@54 5 -05-3021:09:30 DK3WN 8.95 49.7
1 RX Gain
3 6 7-05-30 21:09:30 DK3WN 8.95 49.7
454 0020; 00103 46,0000 7a 44 T2 330000 12090000 Waterfall | Spectrum | Scope
oo 0200004 de 203243 de 32 20436560 6¢ 7 05-3091'09:29 WA a -
2 0 57 67 72 6¢ 64 21000000 000000 00 00 2.000401 S0 DiowH B sl
[ASaanaanes aasas sanes ianns sanas teses sona] 5000200¢k 329321038501 098555 1023 o
¥ ARSI e ] 7-05-30 21:09:01 DK3WN 2.95 49.7
Spectrum | Loop  Audia 1.508+01 9 -05-30 21:09:00 DK3WN 8.95 49.7
2000 12301 000000000025 &0 62 5¢
° ~ wData0 442 5707 00,0025 01 0101 00,0004 850100 10 05-30 21:09:00 DK3W 95 49
— -05-30 21:09:0! 3WN & 7
®Data1 =
g\h:‘?‘m
s = 11 2017-05-30 21:09:00 DK3WN 8.95 49.7
g .
g 12 -05-3021:09:00 DK3WN 8.95 49.7
3 5.000400
a
13 -05-30 21:09:00 DK3WN 8.95 49.7
0.008400 4 RS R 3N 8 7
0010 2¢ €0 32 1307 00 32 04 0b 00 10000 0012 42 s S o 1 05-3021:08:59 DK3W 8.95 49
R N AR AT, 0020: 2d 59 1000 £ 07 dS Fe 0a 02 52 f2 06 £303 19 s Frequency (kHz) I
00 f13afd 1616 3201 1b 01 20126012001 < 201 7-AE. "1 o a -
Frequency (kHz) MITLAINC 181620110 2c o 260 200 15 2017-05-30 21:08:30 DK3WN 8.95 49.7
P demad lilacsatt are” seleceed (raoke) | 16 -05-30 21:08:30 DK3WN .95 49.7

USKA Academy 2017, HS Luzern

11.November 2017 Mike Rupprecht, DK3WN
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Telemetry ] Images ] debug
] Name l Date I Size I -
um_hres_image_8.jpg 2017-08-1322:03.08 8200 i
um_hres_image_9.jpg 2017-08-1322:03.08 8100
um_hres_image_5.jp 2017-08-1322:03:.07 50250
image_6.jpg 2017-081322:03:07 8300

um_hres_ima

hres image 7.ipg 2017-081322:03:07 8400
um_hres_image_3.jpg 2017-08-13 22:01:31 27993 | 8
um_hres_image_4.jpg 2017-08-13 22:01:31 10607 =3
um_hres_image_2.jpg 2017-08-1322:01:30 14331
um_hres_image_1.jpg 2017-08-1322:01:29 12907

um_hres_image_10.jpg 2017-07-2813:19:.08 12200
um_lowres_image_7.jpg 2017-07-2011:30:37 5000
um_lowres_image_5.jpg 2017-07-2011:30:36 BE92
um_lowres_image_B.jpg 2017-07-2011:30:36 5500
um_lowres_image_3.jpg 2017-07-2011:30:33 2480

University of Rome la Sapienza Italien
Cameras, MEMS, Multineedle Langmuir Probe
URSA MAIOR (ONO2IT) QB50 project

7 > : : update
E:\Projekte\URSAMAIOR Images\um_hres_image_7.jpg

D:\Amateurfunk\URSAMAIOR\ursamaior_13082@17_1912.kss:
©4 @5 @c ©7 28 @9 @A eB €D eE 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F 2@ 21 22 23 24 25 26 27 28

-
] H 29 2A 2B 2C 2D 2E 2F 3@ 31 32 33 34 35 3738393A353C303E3F464142434445464748494;\484{:40""
ar . R un| 4E 4F 5@ 51 52 53

D:\Amateurfunk\URSAMAIOR\ursamaior_13@82817_1912.kss:

. @4 85 @6 87 @8 89 @A @B eD eE 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F 2@ 21 22 23 24 25 26 27 28
NORAD. #42776 29 2A 28 2C 2D 2E 2F 3@ 31 32 33 34 35 37 38 39 3A 3B 3C 3D 3E 3F 40 41 42 43 44 45 46 47 48 49 4A 4B 4C 4D _

Modulation: 9k6 FSK
Datenformat: AX.25, HDLC NRZI encoding
Frequenz: 435.950 MHz

» gr-satellites
e soundmodem

USKA Academy 2017, HS Luzern

11.November 2017 Mike Rupprecht, DK3WN
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TUM | TLMz1 | LSTAT | COMFS |
2017-18-07 1@:87:58: fm CT1EIF to

2017-10-07 10:08:67: fm CTIEIF to
2017-10-07 10:@8:26: fm CTIEIF to
2017-10-87 10:08:34: fm CTIEIF to
2017-10-87 10:08:48: fm CTIEIF to CQ
-— 2017-10-87 10:08:49: fm CTIEIF to
2017-18-87 10:89:82: fn CTIEIF to
2617-18-87 10:89:18: fn CTIEIF to
i
i
i

TMS | BCR | TME | wiD | Digi

= -3807.67N/BB727.16W 73 via FalconSat-3 de CT -
SAT :Hello from Moura, Portugal via Fa
Heard  :PFS3-11,PFS3-12,PCTRL-8,PFS3-1{UT
from Portugal de CTIEIF
.67N/BB727.16W 73 via F
:Hello fror
PFS3-11,PF
=: =3807.67N/BB727.16W 73 vi
=: =3807.67N/BB727.16W 73 vi
Heard PFS3-11,PFS3-
*: =3807.67N/@B727.16W 73 via FalconSa

2017-18-87 10:18:84: fn CTIEIF to
2017-18-67 10:18:17
2017-18-87 10:18:38

n CTIEIF to
n CTIEIF to

Space Systems Research Center at the US Air
Force Academy in Colorado Springs 4
Gradient Boom, Thruster, BBS

+XTemp [degC]

Start : 09. Marz 2007 ]
NORAD: #30776 ]

M Od u I ati O n : 9 k6 F S K D, \.f-\mateu:ljrvn::;LEUNSAT—S\fa\c::sj:U?TU2UT7,UBEE.I:!D" . #1 :11 p:
Datenformat: AX.25, HDLC NRZI encoding

TLW1 | TLM21 | LSTAT | COMFS | PCTRL | TMlS | BCR | TME |  woD
Frequenz: 145.840 / 435.103 MHz =
Output: 1W, continuously : ke I TN
comen o doc AN o AR A TINTANAR o 2 RAGH
cuaves e, PRIV A
;;A;giznm ’% Volts . S/ TR N/
 soundmodem A
« offen fir Amateurfunk seit September 2017

OBC Time: 2017 Dctober 02, 13:04:21

 BBS Management: WISP (Windows)
PacSatTools (Linux)
PB/PG (Linux)

* Digipeater

<
VB

D:\dmateurfunk \FALCONSAT 3hwe 100206 W/ j

USKA Academy 2017, HS Luzern

11.November 2017 Mike Rupprecht, DK3WN
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FUNcube-1 (AO-73)

AMSAT UK, ISIS EF;DD: - a - e PR [ ———
Mode UV inv. 300mW transponder
Material Experiment, Fitter

Total Panel Current
Battery Voltage

Start : 21. November 2013 o
NORAD: #39444

Modulation: 1k2 BFSK
Datenformat: HDLC, FEC s
Frequenz: 145.935 MHz e ¥

Low: | 145905957

Transponder: 435.140 / 145.960 MHz

FUNcube-1 | Frame: 6 (RT+WO7) | Sequence No: 187523 | 50 - Fitter Save - Success FUNcube Dongle Detected Writing to disk | Capturing | 1752/77109 | 1751/1 - OK | Detected Frequency 145038888 Hz

T ¥ T X T J i N T L T ! T ¥ T
145860000 145870000 145880000 145890000 145900000 145910000 145920000 145930000 145340000 . 1439500f

Data Warehouse

Dashboard Software

e Dashboard Software
e soundmodem
» gr-satellites

USKA Academy 2017, HS Luzern
Mike Rupprecht, DK3WN

11.November 2017 29
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FUNcube-1, -2, -Nayif-1

FRealtime Telemetry T Fitter Meszages T woD T HRD Realtime T elemetry T Fitter Messages T WD T HRD
" MSE TempBC FM2: If you are planning a a demo at a school, college or club etc and would like a message displayed here, email -
" MS3E Temp 5C operations@funcube org.uk. Pls give us at least one weeks notice!
i~ MSE TempBP
" MSE Temp 5P FM4: Greetings to all scouts around the world from www.eij.org.uk - especially from all at Tereshkova's Mission sub
camp - 31 Jul to 8 Aug
{* Panel Temp +
; Eane:?mpffr FM5: Wishing everyone at the Norman Lockyer Observatory clear skies for the Perseid Meteor Shower on 11/12 Aug
anet | emp and for the SW Astro Fair on Saturday
- Eane: \Tfe:'“ﬁ b == Panel Temp +X
¢ Panel¥ol — Panel Temp -X FM1: Bienvenu a la nuit des etoiles - Euro Space Center Redu - 11 Aout
~ Panelval 2 Panel T v
= Panel¥alt 3 == Panel Temp + . . . .
e = Panel Temp-Y FM2: If you are planning a a demo at a school, college or club etc and would like a message displayed here, email
" BattVolt operations@funcube org.uk. Pls give us at least one weeks notice!
Total Spstem Cur 200
FM4: Greetings to all scouts around the world from www.eij.org.uk - especially from all at Tereshkova's Mission sub
100 camp - 31 Jul to 8 Aug
FM8: This is FUNcube 1 in space calling Gressenhall Farm Workhouse and the Bittern Dxers in Norfolk on Planet
TR e TR T TE T T Earth.Grestngs o alleahings! 01
FM2: If you are planning a a demo at a school, college or club etc and would like a message displayed here, email
WOD all panel temps - j J j operations@funcube org.uk. Pls give us at least one weeks notice!

= telemetry valid 01.09.2016 07:46:24 UTC
[ telemetry valid 30.08.2016 07:07:05 UTC

Panel Temp +X

Total system Curr (mA)

” o~ \ 250

- P N\ T ——
RV S MY m "

oo \/\/ \V/ \/ .

200

100
100
0 50
0
e e L o P Pl P ol ol S 0l el e ol P R Y ] el e o +— o Jeu [ e | [ iy o e |a
sklelklREERREREERREEERRRRREER R EEERERRRERR I
P P P P b0 05 03 A 00 D 05 5 03 40 0D M0 G U0 D 0D & [ e R e e e
BEEEEE S e EEE BB EEEBEEEBEEERRER22ECERRRRRR2R2a2R228

Dhésmnateurfunk LN cube-T s bemp. b 0.09.2016 #1/268 4 j
D:vamateurfunk FLUMN cube-1stemp. bt AW0E2ME - #1275 j

USKA Academy 2017, HS Luzern

11.N ber 2017 i
ovember Mike Rupprecht, DK3WN
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BugSat (Tita)

Modulation: 9k6 FSK
Satellogic Argentinien Datenformat: AX.25, HDCL
Frequenz: 437.455 MHz
Start : 19. Juni 2014
NORAD: #40014 e soundmodem

« gr-satellites

USKA Academy 2017, HS Luzern
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ESTCube-1 e

Ca:
333

University of Tartu

Start : 17. Mai 2013
End of Mission: 17. Februar 2015
NORAD: #39161
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A graduate of the
Moscow Aviation
Institute in 1877.
3 space flights.
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