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CHAPTER 2. AUTOMATED MISSION PLANNING 34

Figure 2.14: Screen capture of UgCS showing a bridge inspection flight profile.

All functions used to create these flight plans along with sample scripts are available

on Github (https://github.com/paulSponagle/UGCS_MATLAB_scripts ) and available

for public use. The code is caveatted as experimental and the remote pilot is ultimately

responsible for verifying a safe flight path and the safe operation of their aircraft.

Figs 2.15 and 2.16 are examples of two point clouds generated using the hemispherical

and bridge inspection algorithms. Fig 2.16 displays intricate details that can be seen along

the side of the pipebridge structure, whereas the point cloud in Fig 2.17 shows less detail

along vertical surfaces. Fig 2.17 also shows gray points that appear to be attached to the

structure. These points represent background that often get attached to thin members,

which can be removed by editing the point cloud. Fig 2.16 was processed significantly

to remove much of this type of noise. There are several reasons that the reconstruction

created from images taken at nadir was worse than the one created using the algorithm.

The primary deficiency was caused by the pipebridge’s self-occlusions that could not be

resolved when imaging at nadir. The nadir reconstruction was also taken from a further

distance away from the bridge, due to the presence of obstructions, resulting in a lower
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Figure 2.15: Point cloud reconstruction of a statue with many self-occlusions.

GSD and fewer points within the point cloud.

From experience, it is also interesting to note that flying closer to a structure that has

a repetitive pattern is not always better. Points may be attached to the wrong instance

within the pattern. This minimum altitude restriction is a common issue when flying

constant altitude flights. The nadir point cloud was also constructed using fewer images

at an overlap setting of 80%, in order to mimic typical collections from nadir. While

additional photos would have improved results, the self-occlusions would still be present.

Imaging from an angle orthogonal to a surface allows the greatest number of tie points to

be generated, resulting in a better point cloud. A constant altitude flight looking at nadir

will typically have fewer tie points on vertical surfaces compared to level surfaces. Each

point cloud was also taken with different 4K cameras, but this is comparatively minor

issue in comparison to the other discrepancies.


