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Path planning for unmanned aerial vehicle in urban space crowded
with irregular obstacles

ZHANG Qi-rui, WEI Rui-xuanf, HE Ren-ke, RU Chang-jian, ZHOU Kai
(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi’an Shaanxi 710038, China)

Abstract: With the opening of national low-altitude airspace to the public and the popularization of unmanned aerial
vehicles (UAVs), small UAVs will be widely used in urban space where crowded irregular buildings on the ground pro-
ducing serious challenges for UAVs’ safety. To avoid the flight-risk occurred in the dead zone produced when employing
traditional method in global path planning, we first make use of the cost function of the distance between the current way-
point to UAVs’ field of view (FOV) to build the optimal local trace-back model within the range of FOV; and then, by
combining the local trace-back model with the breadth-first idea, we develop an integrated path planning method. Compar-
ing simulation results of experiments, we find that the proposed method not only avoid the problem of dead zone produced
in applying the traditional global planning methods, but also provides the safe flyable path for UAVs in environments with

arbitrary irregular hazard obstacles, thus improving the safety of UAVs flying in the urban low-altitude airspace.
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2.1 )8R (Problem description)
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Fig. 1 Sketch map of path planning in urban space crowded

with irregular obstacles

2.2 2RI K )5 R (Global path planning
methods and its limits)
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Fig. 2 Path planning using A-star method falls into dead zone
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Fig. 3 Sketch maps of FOV and motion model
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