
Optimizing Ubiquity, Iridium Cutdown, and RFD 900 for High-Altitude Balloon Solar Eclipse Missions.

Introduction:
Success of high-altitude balloon missions relies on 
optimizing communication and ground systems and 
maintaining consistent contact with ground stations. 

Methods:
• Test separately the RFD900, ubiquity network, 

and  cut down systems
• Tethered flight with all system integrated into a 

balloon
• Provide an idea of factors that might affect our 

equipment
• Compare the data received from the RFD900
• Monitor the connection of the Ubiquity radio.
• Send commands to the cut down system

• Ubiquity cannot handle streaming capabilities with cloud cover and 
increasing height, the strength and connection needs to be improved 
before being a viable consistent option for high altitude ballooning.

• Satellite communication cannot be counted on reliable, iridium 
system that we used was not able to communicate during flights and 
highlights the necessity for a separate redundancy system on a 
ballooning mission.

• We theorize that due to the conditions of the launch, and 
fluctuating connection the reading is inconsistent and is 
unreadable. RFD should be a compatible with ubiquity software and 
should be motorized to be able to perform consistent recording 
of data.
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Result
• Ubiquity Stream successfully streamed for an 

estimated 20 minutes for the total eclipse, with the 
2023 solar eclipse lasting for less than that (figure 1).

• Communication with the vent and cutdown 
system had very inconsistent success in lab 
environment, and no communication occurred during 
the total eclipse (figure 2).

• RFD data transmitted functionally, 
however, connection was continually lost and had to 
be manually adjusted.

Conclusion
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Figure 1: Ubiquity system used 
for solar eclipse.

2024 Total Solar Eclipse, picture 
taken by Jack Pierce

Figure 2: Iridium Modem used for satellite to 
ballon 1's communication  to the cutdown and 
vent systems.

Total Eclipse High Altitude Balloon Flight Path

Penn State, Lincoln University, University of North 
Texas NEBP teams during the total eclipse.

Balloon altitude and speed statistics.

Pressure decreasing as the balloon rises. 
The inconsistency is due connection error 

Table of the collected data from the RFD 900, 
showing the changes in pressure, orientation, 
coordinates, acceleration, etc.

Inconsistent 
data


