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Abstract Payload Components Ground Station Components

Balloon-borne radiosondes provide measurements of in-situ atmospheric data such as wind

velocity, temperature, and pressure, amongst many others. The Space and Atmospheric ~

Instrumentation Laboratory at Embry-Riddle Aeronautical University has developed low \

cost (< $200, all inclusive) GPS-enabled radiosondes that are capable of having multiple

balloons simultaneously in the air communicating to a single omni-directional ground Ublox NEO M8N AN MS5611 -

station antenna. Each GPSsonde Is equipped with a GPS Module for zonal and meridional GPS Module PS103J2 10k Pressure Sensor Ublox NEO M8N
winds, thermistor for in-situ temperature, and a pressure sensor. Slant range of greater than Thermistor ‘ GPS Module

120km is achieved through low-cost LoRa radio modules. Interference-free transmission
timing between multiple payloads is done by time division multiplexing. The current design

allows for up to six payloads to be simultaneously airborne and transmit live atmospheric / ¢ ) / L) Python GUI
data through one ground station. A higher number of simultaneous transmissions are also - - \ / vl i
possible, albeit with a minor hit to spatial resolution. We present the system design, A : l
complete with hardware and software details, as well data from our current test flights and \/ T— / -
plans for future development. 1200 mAh 3.7V Adafruit Feathe_r MO with Circular Polarized Circular Polarized  Adafruit Feather MO with RFM95
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GPSsonde System Requirements
« Measurements of the zonal, meridional, and vertical winds, temperature, and pressure Binary File

GPSsondes fully assembled and in-flight configuration.
« Data transmission range greater than 120 km

« Altitude of 25 km or higher

« Simultaneous tracking of three or more payloads with single ground station Thermistor Temperatu re Consistency and Precision Testing Flight Test Results
« Cost of less than $200 per payload
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 The spatial resolution for 6 simultaneous sondes is ~50 m.
« Current electronics and data transmission configuration allows for the
Inclusion of additional sensors
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- 3. oS . e » Launches can be sequential in time or simultaneous from multiple locations.
pressure (atm) T castwardvelocity (s  GPSsondes will be launched during the Apophis Eclipse sounding rocket
_ _ _ campaign during the 2023 and 2024 Solar Eclipses from White Sands R W e
Screenshot of the flight data. Data is plotted on the subplots on the left of the GUI, while Missile Range and Wallops Flight Facility to separate ground-based effects M
Material layout of all components needed to build and fly a GPSsonde (left) and fully housekeeping data is displayed on the right. When a new payload is received by the ground on the ionosphere from topside influences. e
assembled ground station built and ready to receive data (right) station, it appears on the right and as a different color on the plots. S SN

Apophis Eclipse Soundlng Rocket Campaign



