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ABSTRACT : This paper is to develop & analyze the position & direction error equations in the free-gyro positioning & directional 

system by using two free gyros and is to find out the amount of the errors. First, the position & direction error equations are 

introduced and developed, based on the position & direction equations. Second, the value of errors is discussed based on sensors errors.
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1. Introduction

A free gyro positioning & directional system (FPS) is to 

determine the position of a vehicle by using two free 

gyros(Park & Jeong, 2004). The free-gyro positionong & 

directional system consists of a set of units with a vertical 

gyro, two free gyros and the computer that calculates 

navigational information.

The position & directional error has not been decided yet. 

The system is thought to have position errors caused by 

the variation in Earth rate, measurement of time, and sensor 

errors, etc. In this paper the position & directional error 

equations are introduced and developed, based on the 

definition of the type of errors which may be involved in 

the FPS. Then the amount of the errors of position & 

direction by two free gyros were analyzed by the 

transformation of the coordinate frame.

2. Determination of Vehicle's Position & 

Direction by Two Free Gyros

2.1 Determination of Vehicle's position
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2.2 Determination of Vehicle's Heading
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3. Error Equations

The error equations of position and direction are obtained  

by using the following transformation matrices.
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4. Conclusions

 In this paper based on the position & direction equation by two 

free gyros error equations of position and direction were analyzed 

by the transformation of the coordinate frames. And the errors 

involved in the free-gyro positioning & direction system were 

defined. Finally the error amount was theoretically investigated.
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