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A three player Pursuit-Evasion Conflict
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This seminar deals with a three player conflict. In addition to the standard pursuit — evasion game,
in which the pursuer minimizes and the evader maximizes the miss-distance, the evader launches a
short range missile (Defender) to defend itself. In such a scenario, the Missile's objective is to evade
the Defender and intercept the Target, the Defender's objective is to intercept the Missile and
prevent it from capturing the Target, and the Target's objective is to escape the Missile. In this
research, hard bounds are placed on players' maneuvering capabilities, which lead to nonlinear
strategies. We will describe a solution, called the Vector Guidance (VG) approach. In the Vector
Guidance scenario, a player can apply bounded acceleration in any direction in 3D space. The VG
kinematics is defined in a 3D Cartesian coordinate system and does not suffer linearization. In
addition, a recursive algorithm for the estimation of the time-to-go is presented. It will be shown
that the time at which the missile switches from evasion to pursuit is substantially smaller than the
Missile-Defender pass time; hence, the missile can start pursuing the target before it passes by the

defender. Planar and 3D simulations that confirm theoretical results are provided.
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