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Dubins Path Generation and Tracking of UAVs With Angular Velocity Constraints
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ABSTRACT

In this paper, we propose a path generation and tracking algorithm of an unmanned air vehicle
in a two-dimensional plane given the initial and final points. The path generation algorithm using
the Dubins curve proposed in this work has the advantage that it can be applied in real time to an
unmanned air vehicle. The path tracking algorithm is an algorithm similar to the line-of-sight
induction algorithm. In order to efficiently control the direction angle, a gain related to the look
ahead distance concept is introduced. Most of UAVs have the limited maximum curvature due to
the structural constraints. A numerical simulation is conducted to follow the path generated by the
sliding mode controller considering the angular velocity limit. The path generation and tracking
performance is verified by comparing the suggested controller with conventional control techniques
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Table 1. Calculation of tangent exit and entry points

Vp, Vpy
R-S-R B+ (n/2) B+ (n/2)
R-S-L B—a+(n/2) B+a—(n/2)
L-S-R B+a+(n/2) B—a—(r/2)
L-S-L —(n/2) —(7/2)
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Table 2. Initial and final conditions for simulation

z(m) y(m) ¥ (deg)
P 0 0 60
P, 0 20 30
Py 30 0 45

Table 3. Simulation conditions of quad-rotor system

Parameter Value Parameter Value
m (kg) 1.6 J, 0.0048
L (m) 0.52 J, 0.0048
b 1.140 « 1077 J, 0.0088
k 2.980 « 10°° Ciax 0.2
v (m/s) 1 R (m) 5
1 0
&g (M) [2 } ng (deg) lO }
10 60
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Table 4. Parameters of SMC controller

Parameter Value Parameter Value
a 3 y 0.98
c 0.8 P 0.6
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