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Time-to-go Estimation for Time-to-go Weighted Optimal
Guidance with Impact Angle Constraints
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Abstract: The missile time-to-go is needed to solve the guidance law with the impact angle con-
straint. Because of the curved trajectory, the accuracy of the general time-to-go estimation is low.
To solve the problem, a simple time-to-go estimation based on approximate closed-loop trajectory
is proposed, in which the remaining path is approximately described by n-order polynomial func-
tion under the assumption of a certain missile speed. The simulation results show that the time-to-
go estimation accuracy is increased by more than 13 times on average and the amount of computa-
tion can meet the real-time requirement.
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Fig. 1 Planned trajectory of the missile
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Tab. 1 Fractional error of time-to-go estimation
R/Vy ATk
Omo/ () Omi/ ()
N=1 N=2 N=3 N=1 N=2 N=3
90 90 —21. 30 —39.21 —59. 25 —3.28 —11.13 —26.52
—90 90 —31. 86 —46. 37 —63. 66 —8.94 —18. 32 —34.41
60 60 —10. 24 —19.00 —29. 44 —0.72 —2.44 —5.93
—60 60 —16. 20 —23.63 —32.85 —2.07 —4.29 —8. 20
30 30 —2.69 —5.00 —7.87 —0.05 —0.16 —0.40
—30 30 —4.43 —6. 46 —9.05 —0. 14 —0. 30 —0.57
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