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On a Synthesis of ILS glide slope coupled control System
Tadayasu DEGAWA

The ultimate goal for both military and commercial aviation is all-weather operation. To achieve this goal, it must
be possible to land the aircraft without visual reference to the runway. This can be accomplished by an automatic
landing system which will guide the aircraft down a predetermined glide slope and then at a presselected altitude reduce
the rate of descent and cause the aircraft to “flare” out and touch down with an acceptably low rate of descent {(reference
2)).

Such a system consists of an ILS localizer coupled system, an ILS glide slope coupled control system and an
automatic flare control system.

This report describes a synthesis method of an ILS glide slope coupled control system. For this study the very
large, four-engined, passenger jet aircraft in the landing configuration is used (reference 1)) and the ILS localizer
coupled system is conventional. In this control system, the output signal from the airborne glide slope reciever is used
as guidance command to attitude control system of the aircraft. The loop is closed via the aircraft kinematics which
transform the pitch attitude of aircraft into a displacement from the preferred descent path (the glide slope) into the
airport. The output signal from the airborne glide slope receiver is propotional to the angular deviation from the center-
line of the glide slope transmission, and the angular deviation depend upon the displacement from glide slopé and the
slant range from the transmitter. Therefore, the slant range act as the variable gain of feedback path in the closed
system and eigenvalues of the closed loop system vary very largely with slant range.

The purpose of this study is to find procedure to select the gain of the glide path coupled controller so that the
aircraft can well get on the glide slope and follow it. The gain of the glide path coupled controller is selected such that
the closed poles of a system come to the desired place in the complex plane as much as poséible while condidering the
variation of slant range. In this computation of the gain, Hurwitz stability criterion is used. Finally, numerical

simulation is carried out to ascertain that this method is not wrong and valuable.

Keywords: ILS glide slope coupled control system, Hurwitz stability criterion
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