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I. Make a USB boot disk from the LilacSat LiveCD
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I1. Boot your computer with the USB boot disk
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I11. Connect to the Internet

= £ = 4 1453 I

Figure 2
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IV. Start the downlink proxy
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Single click the proxy icon.

Figure 3
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In the proxy window, edit your user information (1), disable the backup server (2), save settings (3), update orbit
information (4) and if this is successful you can see message in message window(5), and start the proxy (4).



Lilacsat2 Downlink Proxy

User Information

Nick Name: Position: 1

9V1SV Lon:|103.6953702

Lat: |1337174

Alt: 80
Server Information
server URL: Sserver Port:
lilacsat.hit.edu.cn 61161
BackUp Server URL
- L] =3

TLE URL:

http://lilacsat.hit.edu.cn/tle/lilacsat.bxt

Status
Server: Not Connected

BackUp Server: Not Connected
Receiver A: Nok Connected
Receiver B: Not Connected

Stop Proxy Start GNU Radio
\BY2ZHET N

Orbit Data Successfully Updated!

Figure 4
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V. Single click the GRC icon to start it

Figure 5
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VI. Run network test

TEFRZE T k% sketch network_test.gre (1) 33247(2).

Select the sketch network_test.grc (1) in the tabs and start it (2).

By = 2 5 4) 1452 %

network_test.grc - fhome/lilac/grc_lilacsat-2 - GNU Radio Companion

o | X =

frontend_rx_fcdpp %  demod_node1_bpsk_9ké % demod_node4_4ks % _ * [Audio]
* [Boolean Operators ]

Options 1 > [ Byte Operators ]

1D: top_block , li
Generate Options: No GUI [ channelizers ]

Run Options: Prompt for Exit » [ channel Models ]
» [Coding]
Socket PDU » [ Control Port]

Type: TCP Client
fm e - {| Host: 127.001 * [DebugTools ]

' Port: 60061 » [Deprecated]
Variable Message Strobe i MTU: 10k * [ Digital Television]

1D: samp_rate [[| message PMT: () v [} —--ccmmo-or 1
Value: 32k Period (ms): 10k 00 » [Equalizers ]

T

Socket PDU
Type: TCP Client » [Error Coding]

[ REEEE - | Host: 127.00.1 » [FCD]
| Port: 60062
MTU: 10k * [File Operators ]

» [Filters]

> [ Fourier Analysis ]
O » [ GUIWidgets ]
|: Message Debug » [Impairment Models ]
* [Instrumentation]
» [1IQBalance]
» [Level Controllers]
» [Lilacsat]
» [ Math Operators ]
» [ Measurement Tools ]
e e L » [ Message Tools |

> [Misc]

showing: "/home/lilac/grc_lilacsat-2/demod_node1_bpsk_9ké.grc” * [Modulators]
» [ Networking Tools ]
» [NOAA]
Showing: "/home/lilac/gre_lilacsat-2/network_test.grc” » [OFDM]
a_loockobOnocakaccl

T

>>Done
IShowing: "/home/lilac/grc_lilacsat-2/frontend_rx_fcdpp.grc”

Figure 6
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A console window should open and the status of receiver A and B should become “Connected” in green letters (1). You can
also see messages in message window (2).



Status

Server: Not Connected

BackUp Server: Nok Connected
Receiver A: Connected 1

Receiver B: Connected

Stop Proxy Start GNU Radio

| orbit Data successfully Updated!
[D_L]Connected To Proxy...

[D_L]Connected To Proxy... 2

Figure 7
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After about 10 seconds, a message will be sent to both the receiver port, and the server statues become connected and green
(1). Data received can also be seen in the message window (2).

Press Enter to quit: * MESSAGE DEBUG PRINT PDU VERBOSE *

: B3 20 72 66 OO B3 26 72 6O OO B3 20 T2 66 0O
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Figure 8

Status

Iserver: Connected
BackUp Server: Not Connected
Receiver A: Connected
Receiver B: Connected

Stop Proxy Start GNU Radio Exit
7L i'
!.“IMG :_t“.s HMIT

| [D_L]Received Data ... -
83207200008320720000832072 0000

[D_L]Received Data ... 2
832072000083207200008320720000

[D_S]Connected...
|| [D_S]successfully Send Data Length = 89
il [D_S]successfully Send Data Length = 89




Figure 9
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Close the console window. The status of receiver A and B should become “Not Connected” in black letters.
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VII. Start the receiver sketches

1EFE frontend_rx_fedpp.gre (1), Zafsx i X4 (2)FFIE1T(3) . HEFEMH A HT IS A /E A S0 44

Select frontend_rx_fcdpp.grc (1), edit record file name (2) and run (3). It is recommended using current time as the file
name.

o b4

@ o3| >

=
frontend _rx_Fcdpp % :10d_node1_bpsk_9k63t demod_node4_4k8 3 netwolk_test i

Options Funcube dongle Pro+ source QT GUI Waterfall Sink
1D: frontend_rx_fcdpp Device Name: » FFT Size: 1.024k
Title: Frontend RX FCDPP Unit: 1 Center Frequency (Hz): ...26M
Generate Options: QT GUI Lna enable,disable: 1 l_ Bandwidth (Hz): 192k
Mixergain enable/disable: 1

Frequency (Unit Hz): 437.26M
Frequency corr. (ppm): 0

Variable
ID: samp_rate

QT GUI Frequency Sink
FFT Size: 1.024k

Value: 192k ITgain: 10 P8 Center Frequency (Hz): ..26M
Bandwidth (Hz): 192k
QT GUI Check Box
1D: Ina QT GUI Time Sink
Label: LNA » Number of Points: 1.024k
Default Value: 1 Sample Rate: 192k
True: 1 Autoscale: Yes
False: 0
File Sink
QT GUI Check Box File: fnome/lilac/record
ID: mixergain Unbuffered: Off
Label: Mixergain Append file: Append
Default Value: 1
True: 1 Signal Source Rational Resampler
False: 0 .- —h' Interpolation: 1
Figure 10



Properties: File Sink

General | Advanced Documentation
D blocks_file_sink_0
File /home/lilac/recordog16_1512|
Input Type Complex 32
Vec Length 1
Unbuffered OfF v
Append file Append v
|
]
]
1
1
i
i
]
3 OK Cancel Apply
i
Figure 11
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In the new window, the waterfall plot (1) is useful to see if some signals have been received. Adjust the gain settings (2) for
optium SNR and no saturation. Spectrum plot and scope plot (3) may also be useful.
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@ ® @ Frontend RX FCDPP
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Figure 12

% IFi21T demod_nodel_bpsk_9k6.grc A1 demod_node4_4k8.grc. 7EACHEET b, ML A Al B PR LASH (G 744
BN TDIERE.

Select and run demod_nodel_bpsk_9k6.grc and demod_node4_4k8.grc. In the proxy window, the status of receiver A and B
should become “Connected” in green letters.

& | X = 55 >

frontend_rx_fcdpp # | demod_node1 bpsk _9ké 3% demod _node4 4ks 3¢ Jnetwork_test ¥

Options
ID: top_block
Generate Options: No GUI
Run Optiens: Prompt for Exit

Socket P
Type: TCP C
sosmmosoons - h-[ Host: 127.0
! Port: 60061
Variable Message Strobe L‘ ) MTU: 10k
ID: samin rate Bl e FUREFL 0N = | .

Figure 12
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demod_node4_4k8.grc J& 437.200 MHz _I- 4800 bps GFSK {55 [ iRt . ZESEE (1), W MR ARG
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demod_node4_4k8.grc is the demodulator for the 4800 bps GFSK signal on 437.225 MHz. In the spectrum plot (1), the blue
line is the input of the sketch, and the red line is the output of doppler correction. The scope plot (2) shows the demodulated
bits.

8 Demod Node4: 4k8

mData 0

o
|

H Data 1

ra
o
]

Power (dB)

-100

@
(=]
A T O Y Y I I I

-120

= g s = Pl = =

Frequency (kHz)

-

mData 0

L E ow o m e om o o
o
in

o
n

Amplitude
(=]
| L1 1 1 | L1 1 1 I 11 1 1 I 11 1 1 I

'
-

L e e o L e o L e s s e
0 5 10 15 20 L

Time (ms)

Figure 13
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demod_nodel bpsk_9k6.grc is the demodulator for the 9600 bps RRC-BPSK signal on 437.200 MHz. The constellation

plot is useful for monitoring the sync process. It shold be two points at (-1, 0) and (1, 0) while the signal is good. If it
becomes a circle or more than 2 points, something may be wrong, for example an undesired signal appears.
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Demod Node 1: BPSK 9k6
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Figure 14
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In the spectrum plot, the blue line is the input of the sketch, and the red line is the output of doppler correction , AGC and
FLL.
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Figure 15

ISR AR B AT EIE GRC M9 B & 1P e byte_corr = -1 3 B [F)20 7 A il i HR A 22, 20 St 4 ik 2
I, Hut ey

If a message is successfully decoded, it will be printed to the message window of GRC. If byte_corr = -1, it means the sync
word has been detected but too many errors happened that the FEC can not handle.

Transition Width: 2k

Port: 7.225k Latitude: 1.33717 Window: Hamming Omega Relative Limit: 5m
Payload Size: 1.472k Height (m}): 80 meeE Freq Error: 0
Null Pkt is EOF: False Center Frequency (Hz): ...25M )

Sample Rate (Hz): 48k

TXRX: RX

Verbose: On

*+++byte_corr=0

* MESSAGE DEBUG PRINT PDU VERBOSE *

0

pdu_length =112

contents =

0000: a0 54 2e 00 aa a1 016201030515 2d 2F00 00
0010: 00000009 000000000003 1918 1afO09 1F
0020: 1e 7f 4302 f2 19 38 09 6a 19 c0 Oe 00 00 00 00
0030: 16 05 c8 00 00 00 00 00 28 07 05 d1d1d1 FFFF
0040: 5500b7 01 F201110c0401e7 1F67 01 1b 00
0050: 1c 00 22 00 1c 00 ff FF FF FF 67 00 d8 01 5e 00
0060: FF FF FFFFFFFFFF77 Ob 00 0000 1546 51 d4

07:09:41 AZ: 346.905636 EL: -41.017739 SLAT: 76.895331 SLON: 11.496724 RR: 3.309463 Doppler: 4826.000000

Figure 16
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VIII. Visit http://lilacsat.hit.edu.cn/lilac_back/Dashboard.html to see decoded telemetry

IX. ELRRE, KAREER, RSREHRITH

IX. If something goes wrong, close everything and restart

15


http://lilacsat.hit.edu.cn/lilac_back/Dashboard.html
http://lilacsat.hit.edu.cn/lilac_back/Dashboard.html

