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@ No live telemetry for the amateur community

@ Low level of interoperability

@ Only proprietary solutions
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Requirements

® Free and open source ground systems solution

Q@ Integration with ground station equipment

@ Convenient configuration
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File Edit View Search Terminal Help
(venv2) vst@sle-dev:~/Downloads/sle-provider/examples$ python start provider.py
INFO:sleprovider.
INFO:sleprovider.
INFO:sleprovider.
INFO:sleprovider.

sleProvider
sleProvider
sleProvider
sleProvider

Start Provider

vst@sle-dev: ~/Downloads/sle-providerfexamples

:rest manager with http no auth rest protocol is now running on port: 2048
:sle provider with sle protocol is now running on port: 55529
:data endpoint with json data protocol is now running on port: 55555

:SLE Provider is now running!




Configure Provider

File Edit View Insert Cell Kernel Widgets Help Trusted Python3 O
B + = @ B 4 ¥ MRun WM C » cCode "
return

print(si instance.get si(si to read, authentication=auth))

interact(read select service instance, x=widgets.Dropdown(options=si 1list,
value=next(iter(si list), None),
description='SI:",
disabled=False,))

display(button_read)

button read.on _click(read service instance)

Sl: | sagr=1.spack=VST-PASS0001 v

+ Show Sl

{'delivery mode': 'TIMELY ONLINE',
‘initiator': 'USER',
‘initiator_id': 'SLE USER',
‘latency limit': 9,
‘permitted frame quality': ['allFrames', 'erredFramesOnly', 'goodFramesOnly'],
‘report cycle': None,
'requested frame quality': 'allFrames',
'responder_id': 'SLE PROVIDER',
'return_timeout period': 15,
'start_time': None,
'state': 'unbound',

'stop_time': None,
@ 'transfer_buffer size': 2}




Middleware

Frames/UDP JSON/TCP
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SLE provider

& Frames over UDP

® JSON based protocol

@ Support for GNU Radio and Cortex




Start Middleware

sleprovider.baseband.middleware.gnuRadio

PORT_GOOD FRAMES =
PORT_ERRED FRAMES =
HOST SLE =

PORT _SLE =
ANTENNA ID =

main (PORT _GOOD FRAMES, PORT _ERRED FRAMES, HOST SLE, PORT SLE, ANTENNA ID




Start Middleware

vst@sle-dev: ~/Downloads/sle-providerfexamples

File Edit View Search Terminal Help
(venv2) vst@sle-dev:~/Downloads/sle-provider/examples$ python start gnuRadio middleware.py

GNU Radio middleware is now running!
Connection to the SLE provider successful




SLE Users

FOSS

Q@ LibreCube python-sle-user Prop.

Q@ NASAAIT

@ Space Applications Services YAMCS

©@ ESA SCOS2000, (EGS-CQ)




Start User

vst@sle-dev: ~/Downloads/python-sle-userfexamples

File Edit View Search Terminal Help
(venv) vst@sle-dev:~/Downloads/python-sle-user/examples$ python raf.py
:sle:Sending TML connect request...
:sle:Sending bind request...
:sle:Bind successful
:sle:Sending start invocation...
:sle:Start successful
DEBUG:sle:Heartbeat received
DEBUG:sle:Sending heartbeat
DEBUG:sle:Heartbeat received
DEBUG:sle:Sending heartbeat




User Connected

vst@sle-dev: ~/Downloads/sle-providerfexamples

File Edit View Search Terminal Help

(venv2) vst@sle-dev:~/Downloads/sle-provider/examples$ python start provider.py
:sleprovider.sleProvider:rest manager with http no auth rest protocol is now running on port: 2048
:sleprovider.sleProvider:sle provider with sle protocol is now running on port: 55529
:sleprovider.sleProvider:data endpoint with json data protocol is now running on port: 55555
:sleprovider.sleProvider:SLE Provider is now running!
:sleprovider.baseband.dataProtocol:Connection with data endpoint established
:sleprovider.service.commonProtocol:Connection with client established
:sleprovider.service.commonProtocol:Context Message received
:sleprovider.service.commonProtocol:Bind Invocation received!
:sleprovider.service.rafProtocol:Start Invocation received!
:sleprovider.service.commonProtocol:Heartbeat received
:sleprovider.service.commonProtocol:Heartbeat received

:sleprovider.service.commonProtocol:Heartbeat received
:sleprovider.service.commonProtocol:Heartbeat received




GNU Radio

Options
1D: ogg_source_fsk_ax23
Title: ogg_source fsk_ax25
Author: Milenko...is Surligas
Description: OGG 5... decoder
Generate Options: QT GUI

Parameter
1D: udp_port
Value: 16.887k
Type: Int

Parameter
1D: udp_IP
Value: 127.0.0.1
Type: String

0GG File Source

File: . 9-08-13T06-43-53.00g :|—.-|: camole Rate: 560k
mple Rate:

Repeat: No

Throttle

H Gain Omega: 7.65625m
Mu: 500m

Variable
ID: avdic_samp_rate
Value: 48k

Clock Recovery MM
Omega: 5

=

Gain Mu: 175m
Omega Relative Limit: 5m

Multi Format Message Sink
Qutput format: Hex annotated
Output Timestamp: Yes
Output Result: STDOUT

AX.25 Decoder
Receiver Callsign: GND
Receiver S51D: 0
Promiscuous mode: Yes
G3RUH descrambling: ez
Maximum frame length: 1.024k

UDP Message Sink
IP Address: 127.0.0.1
UDP port: 16.887k
MTU: 15k

e -]

AX.25 Decoder
Receiver Callsign: GND
Receiver S51D: 0
Promiscuous mode: Yes
G3IRUH descrambling: Mo
Maximum frame length: 1.024k

1 Binary Slicer

QT GUI Sink
FFT Size: 1.024k
Center Frequency (Hz): 0
Bandwidth (Hz): 48k
Update Rate: 10

Bl

Quadrature Demod Filter
Gain: 1.2
Window Size: 80




Frame Received

vst@sle-dev: ~/Downloads/python-sle-user/fexamples
File Edit View Search Terminal Help
DEBUG:sle:Heartbeat received
DEBUG:sle:Sending heartbeat
RafTransferDatalnvocation:
invokerCredentials=Credentials:
unused=

earthReceiveTime=Time:
ccsdsFormat=0x5821027b1f2e0lel

antennald=Antennald:
localForm=VST

dataLinkContinuity=-1

deliveredFrameQuality=good

privateAnnotation=Choice:
null=

data=0x003f00001ffed7ffcO0000390000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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Live Test

Observation #1073861 =

© Timeframes are in UTC

Satellite 42726 - NSIGHT-1 waterfall  Audio  Data ()
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Results

& Works with CubeSats and commercial satellites

@ Amateur and professional equipment

@ +1Mbps telemetry throughput




Outlook

@ Performance and security optimization

@ Telecommand uplink

Q@ Integration with more SatNOGS stations
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Try it out!
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https://github.com/visionspacetec/sle-provider



