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This software finds the shortest paths, and related information, between configurations for the Dubins’ car - a vehicle
model that describes a kinematic two-dimensional model of a car that can only drive forward, or turn with a bounded
turning radius.

The Dubins’ car was originally described L. E. Dubins in [Dubins57], and is important tool for demonstrating concepts
in robotics including path planning subject to non-holonomic constraints.

The method used to find paths is based on the algebraic solutions published in [Shkel01]. However, rather than using
angular symmetries to improve performance, the simpler approach of testing all candidate solutions is used here.
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CHAPTER 1

Contents

1.1 Background

Note: A deep understanding of the mathematics of Dubins’ curves isn’t necessary for making use of this module, but
it may help if any changes are required to the module.

The motion of the Dubins’ car can be described in terms of the differential equations.

𝑥̇ =

𝑣 cos(𝜃)

𝑦̇ =

𝑣 sin(𝜃)

𝜃 =

𝜔

Where 𝑥 and 𝑦 are the position of the vehicle, 𝜃 is the angular heading of the vehicle, 𝑣 is a velocity command input,
and 𝜔 is the rotational rate input.

Another way of saying this is that the Dubins’ car can be described by a configuration 𝑞 = [𝑥, 𝑦, 𝜃]𝑇 .

The forward only constraint on the vehicle is imposed by requiring 0 < 𝑣 ≤ 𝑣𝑚𝑎𝑥 and the limited turning rate
constraint by limiting |𝜔| < 𝜔𝑚𝑎𝑥.

A Dubins’ path describes the optimal (shortest path) that satisfies the constraints. These optimal paths can be shown
to require 𝑣 = 𝑣𝑚𝑎𝑥 for the whole path and 𝜔 is equal to ±𝜔𝑚𝑎𝑥 or 0. Often, the constraints are rewritten (as the
equivalent) 𝑣𝑚𝑎𝑥 = 1 and 𝜔𝑚𝑎𝑥

𝑣𝑚𝑎𝑥

1.2 The Dubins API
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