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Abstract

When a fixed-wing UAV is flying, it cannot hover when it encounters a sudden obstacle threat, and
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the UAV can only turn to avoid obstacles in advance. Aiming at how to obtain the shortest flight
trajectory for steering and obstacle avoidance, this paper uses the Dubins path method to design a
flight path that satisfies the constraints of the UAV’s small turning radius and flight direction ac-
cording to the flight characteristics of the fixed-wing UAV. This paper presents a method for judg-
ing the intersection of UAV and obstacle threat area, and proposes an obstacle avoidance strategy
based on Dubins path. The problem-solving method discussed in this paper has the characteristics
of a short planning path, a simple and efficient algorithm, etc., which can provide a reference idea
for the design of a fixed-wing UAV mission planning system.
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Figure 1. Straight path to avoid threats
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Figure 2. Combine straight and curved lines to avoid threats
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Figure 3. CLC and CCC type Dubins path
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Figure 4. CLC type Dubins path
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Figure 5. Generate feasible CLC Dubins path from the same pose point
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Figure 6. The straight path intersects the threat area
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Figure 7. UAV avoid threats through Dubins path
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Figure 8. Dubins path generated by different turning timings
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Table 1. Total flight path length
F 1 RANUTREKESR

(11)

TG 25 (km) Dubins 4% (km) BRAT B4R (km)
45.00 23.73 68.73
40.00 28.50 68.50
35.00 33.36 68.36
30.00 38.28 68.28
25.00 43.21 68.21
20.00 48.17 68.17
15.00 53.13 68.13
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Figure 9. The relationship between Dubins path and total flight path length
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