Development of RTL-SDR Signal Monitoring System

Signals traveling through Earth’s lonosphere can be delayed,
refracted, and attenuated.

Current methods of identifying and mitigating signal errors require
multiple pieces of large equipment that cost thousands of dollars each.

Keysight signal analyzer listed for $205,000 [1]

Our objective for this project was to build an affordable
portable signal monitoring system that collects, stores, and
demodulates GPS data.

Need data of effects of ionosphere on satellite communication
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« Data must be stored

Improvements over the past decades in RF chips have
made software defined radios (SDRs) cheaper and
more practical.

SDRs implement many of the functions of prior
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- Hamgeek €310 SDRs output raw data via ethernet to

Raspberry Pi [3,4]

- Demodulation is done onboard the Pi and stored

- Components attached to 2 power banks with ~16 hrs
of battery life.
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Current GNURadio flowgraph for collecting, demodulating, storing GPS Signal [5, 6]
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& Testing setup:
= - System was taken outdoors to an area with no above
= | interference
! - Antennas placed perpendicular to each other for |
g0  and Q data collection
@ | - Data taken in 25 min intervals where it is saved onto
. Pifor later viewing and processing
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Initial test with FM receiver to verify real
a signal detection and not just noise
i A (above)
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Data collection is currently
Unfiltered frequency data from SDR ongoing and we are continuously
taken from inside a building (top) looking for ways to improve.
and outside (bottom)

Goals for the Future:

+ Replace current off-the-shelf * Collection and processing of L5
components with ones designed by signals
students « Data analysis and application

- Power bank
- Antennas

. Faraday Enclosure
« Test external clocks
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