
Recibiendo telemetría satelital por diversión

Satélites GEO, MEO y LEO

https://www.satellitetoday.com/content-collection/ses-hub-geo-meo-and-leo/

Vehículo/Objeto Altura Peso Velocidad

Aviones comerciales 10 - 13 km 70 - 400 t ~900 km/h

Aviones militares 15 - 20 km 10 - 40 t ~2,000 km/h

Concorde 15 - 18 km 78 t ~2,180 km/h

CanSats 15 km 0.05 - 0.1 kg N/A

CubeSats 200 - 2,000 km 1 - 20 kg ~28,000 km/h (7.8 km/s)

Órbita baja (LEO) 200 - 2,000 km 100 - 2,000 kg ~28,000 km/h (7.8 km/s)

Estación Espacial (ISS) 400 - 420 km 420 t ~28,000 km/h (7.8 km/s)

GPS (MEO) 20,200 km 1 - 2 t ~14,000 km/h (3.9 km/s)

Geoestacionaria (GEO) 35,786 km 2 - 6.5 t ~11,000 km/h (3.1 km/s)

CubeSats

RF Village @ BugCon 2024
Manuel Rábade manuel@rabade.net

Órbita baja (LEO)
1 orbita cada ~90 minutos (128 minutos o menos)

https://www.satellitetoday.com/content-collection/ses-hub-geo-meo-and-leo/
mailto:manuel@rabade.net


200 - 2,000 km, e < 0.25
ISS: 330-410 km, e = 0

Dentro de los cinturones de Van Allen: La electrónica requiere menos blindaje contra
la radiación

CubeSats
10 cm³ y menos de 1.33 kg

https://magazine.byu.edu/article/cubesat/
1U, 2U, 3U, ...

Para 1U:
Fabricación: 50-100k USD
Lanzamiento: 20-50k USD por Kg

2-5 años de vida útil

https://magazine.byu.edu/article/cubesat/


LoRa

Norby (6U, Sep 2020, 550-580 Km, 82˚)

https://tinygs.com/satellite/Norby

https://iopscience.iop.org/article/10.1088/1742-6596/1867/1/012038/pdf

LOng RAnge transmissions with low power consumption
Capa física, 0.3-27 kbit/s
Frecuencias libres: 169 MHz, 433 MHz, 868 MHz, 915 MHz

https://tinygs.com/satellite/Norby
https://iopscience.iop.org/article/10.1088/1742-6596/1867/1/012038/pdf


TinyGS

Alternativas: Sigfox o ZigBee

https://www.beei.org/index.php/EEI/article/view/5214/3490

Web: https://tinygs.com/
Repo: https://github.com/G4lile0/tinyGS
Wiki: https://github.com/G4lile0/tinyGS/wiki

TLE
https://github.com/4m1g0/tinygs-wiki/blob/master/TLE.md
https://api.tinygs.com/v1/tinygs_supported.txt

Alternativas
https://satnogs.org
https://vayuvani.com

https://www.beei.org/index.php/EEI/article/view/5214/3490
https://tinygs.com/
https://github.com/G4lile0/tinyGS
https://github.com/G4lile0/tinyGS/wiki
https://github.com/4m1g0/tinygs-wiki/blob/master/TLE.md
https://api.tinygs.com/v1/tinygs_supported.txt
https://satnogs.org/
https://vayuvani.com/


Demo BugCon

Pases satélites

Norby:

https://tinygs.com/packet/e1830dc5-a171-4a1d-b1ad-03d756beab6d

https://tinygs.com/station/BugCON@28776673
http://192.168.247.15

https://tinygs.com/packet/e1830dc5-a171-4a1d-b1ad-03d756beab6d
https://tinygs.com/station/BugCON@28776673
http://192.168.247.15/


https://oz9aec.dk/gpredict/

Satélite 21/nov 22/Nov

Norby 15:56 @ 70˚ 15:35 @ 49˚

Pico-1B-2 11:09 @ 60˚ 11:09 @ 60˚

Pico-1B-5 11:26 @ 74˚ 11:26 @ 72˚

Tianqi-27 17:10 @ 67˚ 17:11 @ 47˚

Tianqi-28 16:44 @ 76˚ 16:44 @ 75˚

Tianqi-29 18:18 @ 66˚ 18:06 @ 79˚

Tianqi-30 18:42 @ 83˚ 18:30 @ 70˚

Recepciones previas Tianqi-27

21/nov 02:22: 2378 km @ 12˚
21/nov 02:28: 898 km @ 86˚
21/nov 02:29 1007 km @ 60˚

https://oz9aec.dk/gpredict/



