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 Unmanned aerial vehicles (UAVs) are a leading solution in

assessing hazardous environments but can prove difficult in === e — UAv
structures with obstructed GPS/compass signals. G — 400 § f/\
* Using machine-learning based external ground cameras has U - 20 - p 7
been an explored solution to assist with autonomous UAVs [1]. gt . S AR ~
» There remains the need to assess the accuracy of these L) |- = . \{J v\j/f\m
solutions, which infrared (IR) tracking systems can provide. f = an
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 Markers, which are ~19 mm diameter spheres coated to an i "Bl R o R £ / \
extremely IR reflective surface, are attached to all three parts (a) (D) - ~ \
of a UAV docking a magnetic sensor onto a structural surface. Figure 2. Test setup, showing: (a) optical tracking system in — 1000 \
* An |IR-trained optical tracking camera is placed approximately reference to docking zone, and; (b) docking zone IR marker
5 meters away from the docking site, with fisheye ground 2000 /
cameras directly below the area [1]. Results [ " S
* Flights were gonducted wherg the UAV was flown from ground » Optical tracking algorithms show close alignment upon visual 3000 / \
level with an included magnetic sensor. | inspection of UAV flight, with <1% failed detection rates ~ ~
 UAV was able to dock the magnetic sensor to the underside of (moments where IR tracking marker was not located). 0 10 0 10 5

the structure, turn the magnet on, and fly out of the area. .
* Optical tracking systems was able to track UAV location using

IR markers in comparison to You Only Look Once (YOLO)

machine learning-based object tracking [2].

Entire process of UAV takeoff/approach to docking zone,
magnetic sensor deployment, and flight of UAV away from site
was recorded onto the IR tracking mechanism at high frame
rates of 120 frames per second.

Figure 4. Two-dimensional plots showing docking zone, sensor
package, and UAV movement in each Cartesian direction (in
mm) over time (in seconds)
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750 7 . in tracking UAV flight during sensor deployment
200 * |R is an effective non-machine learning based approach to
20 tracking objects, even with “distractions” in the form of
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M * Tracking accuracy is high enough through optical tracking and
oo IR markers to verify the coordinates of YOLO or other machine
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