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An Optimal Explicit Guidance Equation
for Space Vehicle

By Keiji NITTA, Koichi MATSUSHIMA,
Kohji OTSUBO and Toru SHIHO

A fuel-minimizing explicit guidance equation for the orbit injection of rocket was developed

in two-dimensional space.

In this formulation, the fuel burning rate and magnitude of thrust were assumed constant,
and the motion of rocket was assumed to be subject to the average inverse-square gravity,

but with negligible atmospheric effects.

The optimum thrust angle for obtaining the given velocity vector in the shortest time
with minimizing fuel consumption was first determined, and then the additive manipulated
thrust angle for targeting the final position vectors was determined by using Pontryagin’s

Maximum Principle.

Finally, the digital simulations for a rocket guidence were carried out by using HITAC
5020. From these results, it is clarified that this guidance equation has adequate perfor-
mance, and its controllable region is broader than that of the linearized thrust angle guidance

equation.
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Concepi of Iterative Guidance

s
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Function at #=t;.
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