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INITIAL STATE OF TELESTO SOFTWARE

Here the Beast




INITIAL STATE OF TELESTO SOFTWARE

Use 3 software:

e (OSBus Controler for shutter
and mirror control.

e Maestro for pointing and
positioning.

* TheSkyX Professional give a
user friendly interface to
communicate with Maestro
and the camera control.
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GOAL

* Having just one program that does — o Make a Command line
everything we want. interface.
* Having an easy way to point at different e Make it able to track
object in the sky including satellites e ea e
* Minimizing user error during starting and observation.
.  » .
ending procedure e Automate starting and

ending procedure.



WHAT HAVE BEEN DONE: COMMAND LINE INTERFACE

N Windows PowerShell ¥ Windows PowerShell

PS C:\Users\Voxa\Desktop\Cours EPFL\BA5\Projet de bachelor\TelestoInLine> py .\TelestoInLine.py a PS C:\Users\Voxa\Desktop\Cours EPFL\BA5\Projet de bachelor\TelestoInLine> py .\TelestoInLine.py ~
C:\Users\Voxa\AppData\Local\Programs\Python\Python31@\python.exe C:\Users\Voxa\AppData\Local\Programs\Python\Python31@\python.exe

Welcome to the Telesto command line interface Welcome to the Telesto command line interface

Type ? to list commands Type ? to list commands

Telesto>, Telesto>?

Documented commands (type help <topic>):

add_catalog help start target_celestial_body
exit set_bin stop_following target_satellites

Undocumented commands:

EOF

Telesto>



COMMAND

» start: launch all needed software, check communication with SkyX and connect camera
* help: give further information on a given command

* add_catalog: add a tle url or file path to add satellites data into the program

* target celestial_body: point a known celestial object

* Target_satellites: point and follow a satellites based on its NORAD ID

* set_bin: set the binning of the next picture

» exit: close all software and disconnect camera (should be used after ending procedure)



WHAT HAVE BEEN DONE: TLE LOADING

LN Windows PowerShell

PS C:\Users\Voxa\Desktop\Cours EPFL\BA5\Projet de bachelor\TelestoInLine> py .\TelestoInLine.py
C:\Users\Voxa\AppData\Local\Programs\Python\Python31@\python.exe

Welcome to the Telesto command line interface

Type ? to list commands

Telesto>rstart

Running Skyfield 1.45

You start observation at : 2022-12-18 15:28:02.159845+01:00
Load debris files

[ sttt s A S A s ] 100% gp. php
[ sttt st b ah b s A shESEIEEHEEE ] 100% gp. php
[#s R AR | 100% gp. php
[ R ] 100% gp. php
Load satellites files

[ sttt st eSS ] 100% gp. php
[ #s R AR | 100% gp. php
Load personal tle

Loaded 8470 debris and satellites

Enter a session name for your observation

Ready

Telesto>_



WHAT HAVE BEEN DONE: POINTING AND TRACKING

* Take in charge basic theSkyX pointing

* Now can point and track satellites from tle files



WHAT HAVE BEEN DONE: IMAGE PARAMETERS

74 POW (Build 1.505)
File Edit

000040
74 POW (Build 1.505)

File Edit Colors Tools Zoom Replot Help
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| Copyright (C) Microsoft Corporation. Tous droits réservés.
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PS C:\Users\Voxa> cd

M Windows PowerShell

PS C:\Users\Voxa\Desktop\Cours EPFL\BAS\Projet de bachelor\TelestoInLine> py .\TelestoInLine.py uoou .'1 Uo 3_f l at. fl t
. C:\Users\Voxa\AppData\Local\Programs\Python\Python31e\python.exe .o
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| | | s Telesto>? 4000
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Documented commands (type help <topic>):

add_catalog help start target_celestial_body
ann exit set_bin stop_following target_satellites L
3000 3000

Undocumented commands:

EOF
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Telesto>set_bin 1 3_
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HEADER CORRECTION: OBSERVER

E¥ Windows PowerShell 74 fv: Header of 00004069 _flat.fits[0] in D:/Test/

Aindows PowerShell File Edit Tools Help
Copyright (C) Microsoft Corporation. Tous droits réservés. Search for: r________________

Testez le nouveau systéme multiplateforme PowerShell https://aka.ms/pscoreé

PS C:\Users\Voxa> cd

PS C:\Users\Voxa\Desktop\Cours EPFL\BA5\Projet de bachelor\TelestoInLine> py .\TelestoInLine.py
C:\Users\Voxa\AppData\Local\Programs\Python\Python31@\python.exe

Nelcome to the Telesto command line interface

Type ? to list commands

Telesto>start

Running Skyfield 1.45

You start observation at : 2022-12-19 13:24:11.290597+01:00
Load debris files

[#EE R HEAHERREHHEEEEE ] 100% gp. php
[# R HEEHERREHHEEEEE ] 100% gp. php
[ R S ] 100% gp. php
[#iki i s ] 100% gp. php
Load satellites files :
[# R HHEHERREHHEEEEE ] 100% gp. php o e TeeTa
[ S ] 100% gp. php
[#ibsi i s ] 100% gp. php
Load personal tle

Loaded 8472 debris and satellites

Enter a session name for your observation
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HEADER CORRECTION: OBJECT NAME

4 fv: Header of 00004069 _flat.fits[0] in D:/Test/
File Edit T Help
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ENCOUNTERED PROBLEM

* The control computer had a lot of problem, different version of python were

installed leading to conflict why trying to running the program. Everything was
clean.

* There is a design fault in the software that erase the offset parameters in the
pointing models it wasn’t fixed since.

* Bad weather that prevent testing.



WORKS TO DO BEFORE REPORTS

* Make verification for the tracking

* Make experimental measure on Telesto and program capacity



WHAT SHOULD WE DO NEXT ?

* Integrate the imaging in the program to avoid as much as possible to use theSkyX.

* Find a way to have a remote installation. There is an ssh server on the control pc but still
need to turn on the pc and Telesto on the spot.

* Finish automation for starting procedure

* Create a virtual environnement for running Telesto safely



RESSOURCES USED

* Kent Barbey report to have the basis of the set-up.

» Skyfield python libraries to load tle and compute satellites position:
https://rhodesmill.org/skyfield/

e Kennet Sturrock PySkyX_ ks scripts: python interface to communicate with theSkyX:
https://github.com/kenneth-sturrock/PySkyX ks

* Kennet Sturrock himself to understand how his scripts works.

* Software Bisque Documentation to understand further how to communicate with theSkyX:
https://www.bisque.com/wp-content/scriptthesky/annotated.html



https://rhodesmill.org/skyfield/
https://github.com/kenneth-sturrock/PySkyX_ks
https://www.bisque.com/wp-content/scriptthesky/annotated.html

