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Luplink for Open-Source Link Budget

: some context

Luplink

Open-source tool
integrated inside
JSatOrb.

Requirements :
m Usable within NSS
m Suitable for teaching
m Modular
m Unit-tested
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State of the art
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o How to compute link budgets?
Link Budget ?
Preceived(dB) = Ptransmitted(dB) + GdB - LdB

Losses : FSL, antenna depointing, polarization, edge of coverage,
technological, rain attenuation, ...

Ground Segment Space Segment
Ptx Ltx Gtx Lpath Grx Lrx Prx

Prx = Ptx - Ltx + Gtx - Lpath + Grx - Lrx = -74.0 dB.
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Transmitter Power Output (P):

a ﬂ-\@ > »

Stort[1070572037 000000 =] stepl 504

10 Millwatts

Transmitter Antenna Gain (dBI) (Gy): Current date | 10/05/2017 04:58:09

s

Transmitter Loss (dB) (L):

Frequency ()

145 Mz
Distance:

3000 Klometers

Miscellaneous Loss (dB) (L)

1
Receiver Antenna Gain (dBi) (G,):
215

Recelver Loss (dB) (L,):

RESULT: o | i | [ ] | e ] |

-132.06 dBm

Figure: Satorb
Figure: southwestantennas.com
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Python libraries

Python libraries :

m linkpredict !
m |uplink

Figure: AMSAT spreadsheet

'https://gitlab.com/librecube/lib/python-linkpredict
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Luplink Project
m Standalone version
m Integration to JSatOrb
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- Standalone versio

Web Browser

Luplink-app

Server

python-linkpredict,
former luplink,
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Standalone version
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https://gitlab.isae-supaero.fr/jsatorb-dev/luplink
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- Why use a framework?

Angular framework :
m Components,
m Typescript,
m Good testing capabilities
m Used by JSatOrb (better
integration)
Also linting with ESLint/Prettier

Alternatives:

v Vue,s
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Initial Request — 8

)
HTML
5 e |

Multi-Page Lifecycle Client

Form POST —————————

o—@—

Page Reload

Initial Request ———>
SPA Lifecycle Client

Hm

J N ———
—
|

m No reload while navigating: faster load times

m Components are reusable
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B REAOMEmd

Luplink: an angular link budget calculation front-end
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Figure: Docker containers on GitLab
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S Ergonromy
Some pitfalls

m User frustration

m Confusing interface

Dropdown: l dBW - '
This is a first option (+ compact & clear, - two clicks) Figure: Entire bOOkS dedicated to forms
Alternative l Watts l dBW ‘
This is a second option (+ less clicks, - more cluttered,
not easily extendable) What to keep in mind

Fixed unit: dBi
m Accessibility

m Avoid ambiguit
Figure: Comparing various solutions sty
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Luplink Project

m Integration to JSatOrb
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; Project Architecture

Web Browser

ma Luplink-app ngx-luplink lib

Server

——

python-linkpredict, API

former luplink,

Y

https://www.npmjs.com/package/@luplink/ngx-luplink
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[RA—

ngx-luplink JSatOrb

Angular Library :...
Luplink

Jink-predict o {

; o
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. Demonstration

Video Demo
https://youtu.be/B7LMSZIIIds

Julien Prissimitzis & Thibault Gateau Luplink for Open-Source Link Budget December 10, 2021 17 /22


https://youtu.be/B7LMSZIIIds

Demonstration

Default-mission

4
x
s 02
umoe, | @cesum

Load default scenario \"<qulp] )5 s
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Demonstration
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Demonstration
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Demonstration
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As a conclusion
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— In conclusion

Lessons learned

m Use of web technologies for engineering problems

m Interfacing various tools together

m Interesting to see what could be done with other projects!
m Future Work : Collaboration with DOCKS?

https://gitlab.isae-supaero.fr/jsatorb-dev/luplink
https://www.npmjs.com/package/@luplink/ngx-luplink

Thank youl!
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