WCU CubeSat

Destination space

PROBLEM STATEMENT

Destination space is a not-for-profit organization
that focuses on aerospace and aviation projects.
The objective of this project was to validate a 2U
CubeSat payload, capable of collecting data on
muons alongside environmental and positional
data in a near-space environment using a weather
balloon platform.

REQUIREMENTS

H

Inherited payload hardware must be used.

Data set must be stored and usable for analysis

Payload must be able to send data to Catamount
Ground Station

Payload must have successful weather balloon test

Inherited payload components

RESULTS

The final system (shown above) consists of a
Raspberry Pi 3 acting as the central processor,
connected to two Cosmic\Watch muon detectors, a
BME280 environmental sensor, a GPS module, an
IMU, and a RockBLOCK modem. The Raspberry Pi
IS responsible for collecting, processing, and
logging all data, as well as managing
communication.
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Catamount Ground Station. This is the live feedback that the CubeSat sends to the mission control device.
The catamount ground station reads the important live data such as the orientation,

Weather balloon test flight

SUMMARY AND CONCLUSIONS

Following successful pre-flight testing, the FAA was
contacted to determine a launch window and to
ensure that proper airspace was available for the
balloon. The team was taught and successfully
executed the launch procedures. Initial calculations
predicted the balloon would land in Black Mountain;
however, the balloon traveled roughly 250 miles
and landed in Axton, Virginia, where the team
drove to retrieve it. During this time, there was a
gap of several hours where data was not
transmitted, but the beginning and end of the flight
confirmed that the communication modules were
working properly when orientation remained stable.
The only problems faced during logging were
mismatched timestamps and a small GPS blackout
during descent after the balloon had burst, which
interfered with data being plotted over altitude or
location data.
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FUTURE WORK

Future work will focus on transitioning the system
from a Raspberry Pi—based architecture to a fully
embedded, microcontroller system using the
MSP-EXP430FR5969 Launchpad. This change will
significantly reduce power consumption, improve
system reliability, and better align the design with
CubeSat and long-duration mission requirements
of future teams.

New payload system board design
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