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Introduction GNU Chirpsounder2 Data & Analysis
The ionosphere is a highly variable, ionized layer of the Earth's upper .
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atmosphere. Extending from about 50-1000 km above the Earth's surface,  Generates chirp-* hs  Generatos -t hs e Y
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ionization. The ionosphere can be broken up into the D region, E region, chirps. fragment timing information to calculate an ionogram using
. . .. that makes a complete chirp that timing information plus 20
and F region. The instruments utilized to make these ground-based into a single parameter file. the raw DigitalRF data.
observation of the ionosphere are known as ionosondes, or ionospheric i
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sounders. Gaining a deeper understanding is essential to furthering our e e s s for every range
knowledge on ionospheric science and its role in the geospace system and e N —— | ,
neutral atmosphere. We focus primarily on chirp ionosondes, which is a . g s s 0
type of ionospheric sounder that works by transmitting an HF signal that | OSwmedtanrec 5
changes linearly in frequency with time from about 2 MHz to about 20
MHz. By using an HF Software Defined Radio (SDR) receiver and the GNU Figure 2. Block overview of the software architecture of the GNU
Chirpsounder2 software created by Juha Vierinen, it is possible to listen Chirpsounder2 ° 5 S o .

for chirp ionosonde signals of opportunity and decode these signhals into
P 8 PP Y & Figure 4. A calculated ionogram outputted by the GNU Chirpsounder2

oblique |0nograms that can be used for SC'.ent'f'C or operational purposes. softwarefrom a Chirpsounder located in SpringBrook, PA. The chirp signals
The current algorithm created by Dev Joshi can separate and detect are transmitted from the ROTHR located in Chesapeake, VA

received transmissions from Chesapeake Virginia. We further their work
by altering the algorithm so that it can separate the transmission of chirp
signals based on numerous geographic locations. - The traces piCtUFEd in the oblique ionogram from the Chirpsounder

ionosonde coincide with layers of the ionosphere, more specifically

Relocatable-Over-The-Horizon Radar R X m””,,,,mmmﬂ{{} the E, F1, and F2 layers. The various hops between traces provide
=L i\\i\i g o information about the electron density of the F-layer of the

B ionosphere (Bernhardt). In figure 3, the left signal cluster is an
ordinary signal path, and the right is an extraordinary signal path.
The cause of these paths are differences in polarization. The
bistatic scatter noticed throughout the pulses are the result of

Figure 3. Ettus Research N200 USRP Software reflected HF transmissions.
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