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Fig.1 Simplifed model of the target’s visibility regions
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1 000

20 1~3
1

Tab.1 Comparison of the ranges for route planning
using different methods

/m
56 687.4 55 337.9 53 211.6
PIO 57 841.6 55 439.2 53 018.7
QPSO 56 483.9 55179. 1 53274.2
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Tab.2 Comparison of the number of uncovered targets
for route planning using different methods

0 0 0
PIO 329 267 137
QPSO 361 248 129
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Pigeon-inspired Optimization Based Trajectory Planning Method
for UAVs in a Complex Urban Environment

YAN Yiru WANG Yin

( College of Astronautics Nanjing University of Aeronautics and Astronautics Nanjing 210016  China)

Abstract: In this paper a trajectory planning approach based on the principle of dynamic programming and
framework of pigeon inspired optimization ( PIO) was proposed for UAV surveillance tasks. In this approach
the sensor visibility was firstly analyzed by considering the occlusions caused by terrain feature and the delec—
table areas of the targets were approximated by a series of polygons. To determine the optimal trackable path to
cover all target sites the target visibility polygons were replaced by with their centers firstly which allowed to
obtained an initial solution by optimizing the order of the targets to be visited. In the following step of the algo—
rithm a path refinement scheme combing dynamic programming and PIO was proposed to refine the initial
route by considering the sensor visibility and turning radius constraint of the UAV. Comparative simulation
proved the performance of the proposed algorithm in terms of efficiency and accuracy.
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