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Three-dimensional Guidance Law with Impact Time Constraint

WANG Jian, LIU Yuan-fan, SHI Zhen

(College of Automation, Harbin Engineering University, Harbin 150001, China)

Abstract: Based on the missile-target relative motion equations in the three-dimensional space, a impact time constrained
three-dimensional guidance law was deduced for multiple missiles in attacking a stationary target simultaneously at the de-
sired impact time. A sliding mode variable structure guidance law was adopted in the pitch channel and the yaw channel was
controlled by a maneuver control system using the dynamic inversion control, the maneuver control instruction was able to
adjust the impact time to a designated value, and the pitch control command was revised as the instruction of the derived
augmented proportional guidance law for comparison. Finally, numerical simulation results demonstrate that the proposed
guidance law can make time-to-go error be ultimately reduced to zero and satisfies the requirements of the impact time as
well as the guidance precision, the validity and superiority of the algorithm is confirmed.
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Fig. 1 Engagement geometry of missile and target
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Tab.1 Initial conditions of the missiles engagement

(x, y, z)/km V/(m/s) 0,07(°) Yoo/ (%)
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Fig. 2 3-D Trajectories and guidance time

by impact time constrained control
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missile in four missiles cooperative attack
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