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ABSTRACT

The problem of Unmanned Air Vehicles (UAV) based surveillance over large dense
cluttered environments like the forests or plantations is addressed in this paper.
Aerial surveillance over forests using Low-Altitude Short-Endurance UAVs is done
for several reasons such as wildlife species monitoring, anti-poaching and military
reconnaissance. With the recent advances in the remote sensing technologies, it is
possible to estimate the crown density of the trees in different regions of the forests.
UAVs are deployed for surveillance at altitudes comparable to the forest stand height
to improve the coverage resolution and to implement frequent monitoring. It has
already been investigated, by both simulations and experiments, that in a dense
cluttered environment the visibility of an object decreases with depth based on the
Beer Lambert’s law. As a novel implementation, a probabilistic model is developed
for sensor fitted to the UAV by factoring this loss in visibility with depth (visibility
decay constant). For a large forest with non-uniform crown density, the visibility
decay will vary at different points in the region. In order to have a near-optimal UAV
surveillance, the waypoints for the UAV flight path, is determined by, first determining
the generator points of the Centroidal Voronoi Tessellation(CVT) of the forest region
using McQueen’s method and then selecting those generator points having large
Voronoi cell areas in order to obtain maximum coverage. The crown density
information of the forests is considered in determining the CVT and so the
tessellations will have different Voronoi cell areas. The flight path through these
waypoints is solved by clustering the waypoints and then using the spiral algorithm
for each cluster. An artificial forest is simulated using random sampling and then the
coverage by the proposed method is compared with coverage from regular grid
points. The results confirm the importance of selecting the CVT centroids as the
waypoints for flight path planning in aerial surveillance.
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