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Abstract

This presentation highlights the technical engineering systems used to safely and successfully capture
real-time video and data from a high-altitude weather balloon during the October 14, 2023 annular
eclipse and the April 8, 2024 total solar eclipse. The engineering POD leads and their students have
been carefully designing, documenting and testing the systems that will be distributed to the
participating forty engineering teams.

System components include an Iridium tracking system, a cutdown system, a tracking ground station, a
streaming video system, a dual camera system providing 360 degree views, a helium vent valve system
for latex balloons, zero pressure balloons, temperature sensors, pressure sensors and precision GPS
Sensors.

Software to support the system components include a real time tracking website, tracking ground
station code, dual camera and streaming code, along with the embedded code.
Participating teams will learn the systems and have an opportunity to create their own payload.
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Nationwide Eclipse Ballooning Project (NEBP) - Engineering
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NEBP Primary Payload Iridium Tracking and Control Block Diagram
December 2022

Iridium Tracking and Control
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NEBP Primary Payload Iridium Tracking and Control - December 2022
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NEBP Termination System Block Diagram — December 2022
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NEBP Termination System — December 2022
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NEBP Primary Payload Ground Station Block Diagram - December 2022
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NEBP Primary Payload Ground Station - December 2022
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NEBP Primary Payload Video Streaming Block Diagram - December 2022

Power Board
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Raspberry Pi’s native high-
speed MIPI CSI-2 port.
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NEBP Primary Payload Video Streaming - December 2022
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NEBP Block Diagram Atmospheric Measurement System - December 2022
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NEBP Atmospheric Measurement System - December 2022
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NEBP Block Diagram RFD and Precision GPS System - December 2022
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NEBP RFD and Precision GPS System - December 2022
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Flight Tracker
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NEBP Tracking Software — December 2022

MainWindow
BRAD Station Tracking Software
Select or Enter IMEI Below
300234065065560 l Confirm IMEI
Select Arduino From the List Below
USB Serial Device (COM3) v Connect to Arduino

Degrees Per Click: 1 ~
Tit Up
Pan Counter-Clockwise

Tit Down

Start Basic
Tracking

Stop Tracking

Refresh

Ground Station Latitude:

Ground Station Longitude:

Ground Station Altitude (m):

Starting Azimuth:

Pan Clockwise

Start Tracking
with Prediction

Starting Elevation:

Line of Sight Distance (m):

Azimuth:

Elevation:

IMEI: 300234065065560
Status Box: Date: 2021-09-08
| Coordinates:
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Request Ground Station Location

Set Ground Station Location

When pointed at the Sun,
click the button below

Calculate Starting Position

Set Starting Position
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NEBP Solar Balloon Build and Testing
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NEBP Zero Pressure Balloon Build and Testing
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NEBP Latex Vent System - December 2022
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NEBP Payload Packaging - December 2022
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Questions?

More info:
https://eclipse.montana.edu

Randy Larimer
Email:rlarimer@montana.edu

Bursting latex balloon at altitude showing
powder around helium bubble.
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