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HIGHLIGHTS

GRAPHICAL ABSTRACT

o There has no method to extract seeker
to INS misalignment error, up to
now.

o For the first time, this paper presents
a simple, practical, and efficient
method to extract the mentioned
misalignment.

e Two methods are presented in this
paper to extract the mentioned
misalignment. In fact, the second
method improves the first method,
significantly, to  extract the
misalignment, precisely.
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In the final phase of target tracking by surface-to-air missiles, seekers play a crucial
role. Precise alignment of the seeker’s angular orientation for target lock-on is of
paramount importance in this process. Several sources of error can affect this
alignment, leading to a reduction in tracking accuracy. One key source of error is the
misalignment between the seeker antenna and the missile’s Inertial Navigation
System (INS). Given the seeker’s narrow beamwidth, this misalignment can prevent
the seeker from successfully locking onto the target. This error is directly related to
the missile’s mechanical manufacturing tolerances and thus varies from missile to
missile. Until now, this error has been considered an accepted uncertainty in missile
guidance and control calculations. This paper, for the first time, presents a simple,
practical, and efficient method to quantify this misalignment error, which can
significantly improve the accuracy of seeker antenna handling and target lock-on,
especially in long-range surface-to-air missile systems.
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