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CubeSats in Low Earth Orbit
“Cheap” to launch -> rapidly decreasing

Quick to build

Low risk



CubeSat launches to mid-2015



CubeSats in Low Earth Orbit
10 minutes over horizon

3× / day

low power / bandwidth



CubeSats in Low Earth Orbit
this is 2% downlink duty cycle

→ low volume data

¿ What about the rest of the orbit ?

satellite ?¿ ground station



By our powers combined, … 

from: captainplanet.me



Group from:     hackerspace.gr
2014 Space Apps Challenge - People’s Choice Finalist



2014 Hackaday Prize







SatNOGS Network



SatNOGS Network
Web server - Python: Django, requests, +more

github.com/satnogs-network

● Observers schedule Observations

○ Satellite + transmitter

○ Time window of interest



SatNOGS Network
Web server - Python: Django, requests, +more

● Network (the server) finds available and visible 

ground stations

○ Creates a Job for each station



SatNOGS DB



SatNOGS Network



SatNOGS Network Web server

Python: Django, requests, +more

Ground Stations execute jobs

● Upload received signal to Network

● Observation available for all via

web / API



SatNOGS Network



SatNOGS DB Central place for sat TLEs, TX, mode.

JSON  API

sa



SatNOGS DB



SatNOGS Client
The software which runs at the ground station.

● Pulls Jobs from the Network

● Waits for Job start time

● Controls receiver - RTL2832U - based, any

○ Band, doppler

● Sends commands to rotator

○ Easycomm → use your own !



SatNOGS Ground Station
The Hardware



SatNOGS Ground Station - v2



SatNOGS Ground Station - v3
The hardware



Receivers
RTL2832u dongle - software ready

Yours via CAT

HackRF

Ettus







valpo.edu



First time hearing SO-50

Fox-1A LilacSat-2



Hands-on engagement

The next generation →
(it’s not me)

FM capture theory + reality

Doppler shift



Future ground station ??

Valpo’ dual-pol radar

Az: 360° / 10 s
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