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Using a Gyroscope and a Differential Encoder
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Abstract A dead reckoning navigation system is developed for autonomous mobile robot localization. The navigation system was
implemented by novel sensor fusion using a Kalman filter. A differential encoder and the gyroscope error models are developed for the
filter. An indirect Kalman filter scheme is adopted to reduce the computational burden and to enhance the navigation system reliability.
The filter mutually compensates the encoder errors and the gyroscope errors. The experimental results show that the proposed mobile
robot navigation algorithm provides the reliable position and heading angle of the mobile robot without any help of the external

positioning systems.
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Fig. 1. The autonomous mobile robot using a differential encoder
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Fig. 3. A navigation system with a direct Kalman Filter
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Fig. 5. Navigation system with an indirect feedback Kaiman Filter
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Table 1. Characteristics of AUTOGYRO

Description Specification
Input Rotation Rate + 100 %%ec
Bias Drift o
Fixed Temperature 18 “hour
Scale Factor Linearity <05%

Constant Temp
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