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Proportional Navigation Guidance and Error Analysis

of Fast-rolling Single—axis Cotrol Missiles
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Abstrct We design a homing guidance law based on the proportional navigation for the fast-rolling, single-axis

control missiles and analyse the misdistance of the designed guidance system. The guidance law includes a

compensation scheme which compensates for the phase-shift between the commanded and achieved acceleration

which is peculiar to the fast-rolling airframe with single-axis control.

In the error analysis of the guidance

system, we calculate the misdistance with respect to the target maneuver on the 3-dimensional space via direct

simulations.

Also, we conduct adjoint simulation on the

2-dimensional plane in case that phase-shift is

perfectly compensated. Finally we approximate the linear time-varying dynamics of the missile with autopilot

to a linear time-invarient system, and as a result we can find the misdistance as a closed-form.
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Fig. 1. Proportional navigational guidance loop of the

fast-rolling single-axis control missiles
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