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A Study of Optimal Impact Angle Control Laws

Abstract

As a part of trajectory modulation to increase system survivability and terminal effectiveness, impact angle control is
required in the terminal phase of tactical missile systems. The missile systems are not allowed to have high altitude to
reduce probability of detection by sensors of missile defense systems. In this paper, an analytic form of a time-optimal
control law is suggested in the case of constrained missile maneuverability and impact angle under the assumption of a
zero-lag autopilot. The control law is obtained by establishing optimal missile-target engagement geometry in the
vertical plane. Extension of the law for missiles with autopilot response lags requiring a numerical solution is studied
by introducing an iterative algorithm for optimal switching time determination of which the initial switching instants
are obtained from the analytic solution. Also suggested is a closed-form impact angle control law derived by an
energy-optimal approach. The performances of the proposed guidance laws are evaluated by a series of computer
runs.

Keyword: Guidance and Control
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Fig. 1. Missile-target engagement geometry
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Fig. 3. Time-optimal trajectory
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Fig. 4. The time-optimal trajectory of the missile
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