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Introduction
HARP is a low-cost high altitude research platform that enables K-12 schools
and universities to perform near space research. A one kilogram weather
balloon filled with hydrogen is used to provide lift for the payload. The balloon is
designed to burst at maximum altitude of 120,000 feet. A 72 inch parachute
allows the payload and experiments to make a safe landing. A laptop is
connected to the base station that enables communication with the payload and
experiments throughout the launch.

Additionally, HARP must follow the following FAA Regulations:
• Weight to size ratio less than or equal to three ounces per inch squared
• Weighs less than 12 pounds
• Suspension ropes break with under 50 pounds of force
• File a NOtice To AirMan (NOTAM) with FAA 24 hours prior to launch

• This project has been funded under a NASA grant.
• Special thanks to Dr. Choi for his guidance.

HARP is composed of 3 main components:

Payload:
• Raspberry Pi flight computer
• 900 MHz serial communication modem 

(telemetry)
• 5 GHz Rocket M5 communication 

modem (high data rate 
communications)

• Trinket emergency cut down system

Base Station:
• Uses a C# application that allows data 

input and tracking output
• Active tracking satellite dish
• Arduino Mega controlling stepper 

drivers
• Custom designed gearbox

Experiment Carriage:
• Contains experiments
• Carries four 100 mm by 100 mm cubes 

per module; maximum of three 
modules

Tracking Team Equipment:
• Custom drone designed to pick up 

Automatic Packet Reporting System 
(APRS)
• Allows for line of sight

communication
• Chase team uses Raspberry Pi 

microcomputers with software 
designed radio (SDR)
• Allows chase vehicle to retrieve 

balloon coordinates every minute.

The development of a low-cost high-altitude platform allows for an increase in
high altitude research capabilities for K-12 schools and universities. The
High Altitude Research Platform (HARP) allows for experiments to be launched
to an approximate altitude of 110,000 feet (roughly 20 miles) allowing for near
space environment of extreme temperature change and low pressure. The
system is composed of three main components: the payload, the experiment
carriage, and the base station. The payload has two 2-way communication
systems. One is used for telemetry and the other is utilized for high data rate
communications. The ground station has an active tracking satellite dish which
enables high data rate communications within 30 miles. A single experimental
carriage accommodates up to four 100 mm by 100 mm cubes and multiple
carriages can be connected to enable up to twelve 100 mm by 100 mm
experiment cubes. The payload has a local Wi-Fi network to enable the
experiments to communicate with the ground in real-time through Message
Queuing Telemetry Transport (MQTT). The entire system is recoverable and
reusable allowing for very low-cost high altitude research.

• Conduct more launches and continue upgrading the system
• Design custom power distribution printed circuit boards (PCB)

• This project demonstrates the feasibility of launching experiments into the 
stratosphere at low cost

• Allows for collaboration between engineering majors enabling students to 
get hands-on real-world experience

Figure 8: HARP Launch On February 8th, 2020
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History/Achievements
Previous launches:
• February 8, 2020

• Top speed: 120 miles per hour
• Maximum altitude: 112,000 feet

• August 21, 2017
• Filmed the total solar eclipse
• Payload landed in a lake and was recovered by a team of divers

Figure 4: HARP Payload

Figure 5: HARP Base Station

Figure 6: HARP 
Experiment Carriage

After the 2020 launch, we learned that the 18650 lithium-ion battery cells used 
could not hold up to the extreme temperature change. To solve this issue, an 
insulated box has been added and the transition has been made to alkaline 
batteries thus preventing power loss throughout the duration of the flight. All six 
experiments launched for the University of West Georgia during this launch 
were recovered intact and delivered back to the clients. All electronics on the 
payload were fully functional and undamaged after landing.

Figure 7: Tracking Drone

Figure 1: Flight Simulations

Figure 2: Solar Eclipse View From HARP Balloon

Figure 3: Filling The Balloon With Hydrogen


