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Abstract Design Next Steps
Ground magnetometer and dual frequency GPS systems are used to m Uses low-cost PNI RM3100 magnetometer and TMP461 temp sensors. This sensor package has proven cost-effective, reliable, and easy to
measure space weather effects observed in geomagnetic disturbances and m Components manufactured in-house are produced in bulk to reduce manufacture and service. It’s essentially plug-and-play, simply needing a
variations in Total Electron Content (TEC). However, such systems are manufacturing costs. standard 120V outlet for power and two cable entrances for the
usually cost-prohibitive, susceptible to noise from human infrastructure, m Runs off 5VDC from an AC adapter. peripherals. Later stages of the project will further improve the existing
and difficult to deploy and maintain. Our team has been working on a m Insulating ABS plastic enclosure eliminates the risk of hot-to-ground system’s manufacturability and reliability, and create a product family of
low-cost space weather sensor package that can be easily deployed and faults, allowing use of a 2-prong plug. additional systems with different power sources, communication protocols,
requires low maintenance while having good magnetic and TEC data m Sensor peripheral is in a waterproof enclosure, allowing it to be routed and sensor options.
accuracy. The system has multiple options with respect to power (e.g., AC outside and placed in the ground for thermal insulation.
powered or solar panel and battery system), communication (Cat5 internet, m High-accuracy GPS tag with waterproof antenna. Improvements to the Existing System
Wi-Fi, Cellular or satellite modem), and sensors (use of network protocol m 12C active terminator and shielded cable allow the flexibility of routing a Reduce the cost of connectors (currently ~25% of cost).
time, single frequency GPS time stamping, or dual frequency GPS for both the peripherals outdoors away from noise sources. a Reduce the number of solder joints and crimps.
time and TEC). This presentation describes the low-cost magnetometer m Connects through either Wi-Fi or Ethernet and uploads data to Dropbox. a Adding mounts to the PNI board for stability and

sensor package, the simple user interfaces, and design of the electrical and
structural components for ease of manufacturing. We have developed a
prototype for a system that is much cheaper and easier to mass-produce
and install than current commercial systems, and real-world testing has
shown that these systems function reliably.

vibration resistance.
m Finding suitable direct burial cable for the sensors.
Use a lower-cost GPS chip.
m Quad mag sensor with 4 PNI chips that greatly reduces noise.?

Data and Testing
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m Can pull data from Bluetooth or SD card, simplifying

Power consumption averages around 3-4W when collecting data w interface and eliminating network setup.
and 5-6W when transmitting over Wi-Fi or Ethernet, based on |
testing using an ammeter with a DC power supply.
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enclosure is NEMA 4X waterproof indicator LED flashes when the them are mounted on standoffs Component Cost (USD)
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Assembly Labor 30.00
$240-5590

Using two types of screwdriver bits and an adjustable wrench, the top of
each enclosure can be unscrewed and any component can be replaced.

Total

This represents an 96.7%-99% reduction in cost.
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