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SLE User

Space Link Extension User in Python

https://gitlab.com/librecube/lib/python-sle-user
Milenko Starcik, Fabian Burger, Artur Scholz
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SLE User

SLE Provider
Application

API Service
Element
- ) local password=o0s.env: .get('PASSWORD "),
yeer password=os.environ.get('PEER PASSWORD')
AP Proxy _ technologm 3 : F E -
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SLE User raf = sle.RafUser(
Application service instance identifier=os.environ.get('RAF INST ID'),
nder ip=os.environ.get('SLE PROVIDER HOSTNAME'),
ponder port=int(os.er .get({'SLE PROVIDER TM PORT'})
auth level='bind',

local identifier=os. ] .get("INITIATOR ID'),

peer identifier=os.environ.get('RESPONDER ID'),
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Linkpredict

Generic and Modular Link Budget in Python

https://gitlab.com/librecube/lib/linkpredict
Jona Saffer, Artur Scholz



import linkpredict as 1p

channel = 1p.Channel(...

s 3

link = 1p.Link(

channel=channel,

geometry=geometry,

transmitter=transmitter,
transmit_antenna=transmit_antenna,
receive_antenna=receive_antenna,
receive_antenna_noise=receive_antenna_noise,
receliver=receiver,
medium_losses=medium_losses,

_ q'Recavmg
Earth station Earth station

)
result = link.calculate_link_budget()




Transmitter (on sate )
onboard_losses = lp.Device(gain=-1)
amplifier_power = 0 B
transmitter = lp.Transmitter (amplifier_power, [onboard_losses])
tx_antenna = 1p.0OmniDirectionalAntenna(gain=0, linear_polarized=True)

dbW = 1 Watt

# Geometry

spacecraft = 1p.SpacecraftObject()

name = "CUBEBEL-1 (BSUSAT-1)"

linel = "1 43666U 18B83E  18314.15998747 .00001095 OOBOO-0 58587-4 @ 9994"
line2 = "2 43666 97.5398 334.9753 0013390 232.5130 215.5169 15.17110642 1849"
spacecraft.set_orbit_from_tle([name, linel, 1line2])

groundstation = 1p.GroundstationObject()

lat, lon, alt = 50.758, 6.216, 275

groundstation.set_location(lat, lon, alt)

geometry = 1p.GroundstationSpacecraftGeometry(groundstation, spacecraft)
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# Path
atmospheric_loss = 1p.SimpleMediumloss(1)
medium_losses = [atmospheric_loss]

¥ fhamna]
¥ Channel

modulation = 1p.FSKNonCoherentNoCoding(bit_rate=9G00)
channel = 1p.Channel({436.2e6, modulation=modulation)

# Receiver (groundstation)

line losses = 1p.Device(gain=-2.0)

receiver = 1p.Receiver.from_noise figure(noise figure=2.08, devices=[line losses])
r¥_antenna = lp.MainLobeAntenna(peak_gain=15.5, beam_3db_width=5)

r¥_antenna_noise = lp.SimpleAntennaNoise(300)
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PLUTO to Python

A Parser of ECSS PLUTO scripts

https://gitlab.com/librecube/prototypes/python-pluto
Vidit Jain, Christoph Buchner, Artur Scholz



Declaration Body

procedure

Preconditions Body

preconditions
wait until value of GyroTemp > 60 degC
end preconditions

Main Body ‘ Watchdog Body
- L
Sequential -
Watchdog ’ [Watchdog ]

main
initiate and confirm SwitchOnGyro;
Parallel end main

sub-goals

sub-goals [

Sub-goal Step Step

[ Sllb-ttlzoal ] [ Sub-goal]
—T confirmation
m wait until value of Gyro5 < 0.2 deg/h
- end confirmation

Confirmation Body end pro cedure




PLUTO to Python Parser ‘

from pluto import *
from model import *

class Procedure test0921(Procedure):

def preconditions(self):
if self.wait until expression(
lambda: GyroTemp.get value() > ureg('60degC')) is False:

return False

def main(self):
act = ActivityCall(self, SwitchOnGyro) ‘ Executor

if self.initiate and confirm activity(act) is False:
return False

def confirmation(self):
if self.wait until expression(

lambda: Gyro5.get value() < ureg('0.2deg')/h) is False:
return False




SpaceCAN

Robust and Reliable System Bus

https://gitlab.com/librecube/lib/micropython-spacecan
https://gitlab.com/librecube/lib/cpp-spacecan
Peter Mader, Jesper Schilegel, Nicolas Wolf, Artur Scholz



Telecommand

Telemetry




CAN Node

Microcontroller
Voirr = 2V

Transceiver

CAN
Controller

CAN
Transceiver

§Rterm j j
Stub Leng CAN Node Stub Length CAN Node (< Stub Length CAN Node

Not Terminated Not Terminated

RIerm%

Not Terminated
At Node At Node At Node

ISO 11898-2 Network




Services
Redundancy management
Synchronization
Time distribution
TC/TM exchange
(Message exchange)

Space engineering

CANbus extension protocol
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‘ www.librecube.org

Stuff ahead
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CDFP in Python

CCSDS File Delivery Protocol
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s Filezilla
File Edit View Transfer Server Bookmarks Help

=
BIEE

Username: Password: Port: iQ i k:nnnecti =

. Localsite; M Remote site:
< Lt

Filename ~ Filesize Filetype Last mo Filename * Filesize Filetype Last modified Permission O
W bin Directory 14/06/15 18:40.
w boot Directory 14/06/15 18:42
cdrom Directory 28/12/1401:51...
dev Directory 14/06/15 18:41
etc Directory 14/06/15 18:47...
home Directory 28/12/1401:51...
lib Directory 28/12/1401:54...
» lib64 Directory 03/04/15 09:59...
w_lost+found Directorv_ 28/12/1401:47..
4 files and 21 directories. Total 68.7 MB |Not connected.

Not connected to any server

Server/Local file Directio Remote file Size Priority Status

Queued files | Failed transfers | Successful transfers

Queue: empty
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CCSDS File Delivery Protocol

File Directory  Proxy Applications File Store File Delivery File Data
Listing Requests Requests Messages Requesls Requests

Reserved User
Messages

Messages
to User

Metadata File Data
PDU PDU

CFDP Procedures

SCPS Transport TCP
CCSDS Packet Protocol

Proximity-1 Service  [TSCPS Netwo
Proximity-1 | CCSDS AOS | CCSDS TMITC
WCDU Service Frames
Physical Channel







1U Structure

Modular, Extensible 1U CubeSat Structure
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1U Structure

B.5 MIN

B.5 MIN

CUBESAT RAILS —

DETAIL A

STANDOFF CONTACT
DETAIL FOR +Z

CUBESAT RAILS




1U Structure ‘
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1U PCDU

Basic and Robust Power Supply System
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‘ www.librecube.org

Get on Board
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Home Blog Repos  Activiies ~ Communit Wik Contact

LibreCube - Open Source Space and Earth Exploration

| in building systems for exploration

at discovering new worlds

iInfo@librecube.org
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