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SYNopsis

The sources of errors originating from the Two-Degree-of-Freedom
yroscopic sensor in the ballistic missile navigation systems can represent an
nportant item in the missile accuracy. Certainly sure, the different components in
he navigation, autopilot and guidance loops greatly affect this accuracy, but any
rial directed to improve these systems effectiveness without deep analysis of the
ryroscopic sensor usually leads to vane.

The gyro element in the missile navigation system has an extremely complex
dynamics, and the publications existing in this concern are not sufficient to provide
the designers by the required data.

For the previous reasons, this thesis is devoted to a detailed study of the Two-
Degree-of-Freedom gyro sensor of the missile navigation system and autopilot.

The thesis include mainly:

1- Nonlinear and linearized modeling of the mechanical Two-Degree-of-Freedom
gyro, and solving these models for the important input cases.

2- Determination of the performance equations of the mechanical Two-Degree-
of-Freedom gyro and evaluation the different sources of errors,

3- Studymng and exploring the error equations of the strapdown inertial navigation
systems and study the effect of the error sources of the mechanical Two-
Degree-of-Freedom gyro on the missile navigation system.

Having a detailed analysis concerning the previously given point, the
navigation system designers can be satisfied and can be felt sufficiency of
mnformation about that important system.
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