FPV Drone Videography Abstract

A single equipment failure can expose first-person view (FPV) drone videographers to liability of
up to $12.5 million [Appendix A, 2.1]. Through interviews with FPV drone pilots and engineers, as well
as secondary research, it was revealed that pre-flight preparations rely heavily on intuition to determine
the drone’s health [Appendix A, 2.5]. In the event of a lawsuit, the plaintiff may question the safety of the
drone’s operation due to the team’s reliance on intuition.

One metric that is intuitively determined is the drone’s battery health. One proposed solution is to
use an ESR (Equivalent Series Resistance) meter to measure the internal resistance (IR) of a battery,
which can be a strong indicator of battery health. Although this is an accurate method of attaching a
metric to battery health, it is not practical due to its lack of an integrated housing and inability to log data
for insurance and regulatory compliance purposes. Another proposed solution includes the use of
Integrated Flight Batteries, developed by a leader in the drone space, DJI. Despite the market dominance
these batteries have in the drone space, custom-built professional drones cannot use the batteries due to
them being designed specifically for DJI-developed drones.

Another metric that is intuitively determined is motor health. One proposed solution is to use an
industrial vibration meter, such as the Fluke 805, to measure vibration signatures as an indicator of
mechanical failure. Although accurate, this is not practical as the meter is too bulky for the small carbon
fibre arms of a 5-inch FPV drone. Another proposed solution involves the use of high-bandwidth MEMS
sensors, which can detect ultrasonic vibration frequencies indicating internal motor damage. Despite the
validity of this approach, it is not practical as it requires external data acquisition systems, specialized
power supplies, and custom software to interpret raw sensor data into meaningful safety information.

This RFP outlines the opportunity of providing metric, pre-flight data to evaluate the integrity of
FPV drone equipment, such as motors and batteries. This opportunity is appropriately scoped for students
to design and prototype within the six-week time constraint, while maintaining meaningful engagement
with the community.
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