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USAT (Ultrasonic Satellite System) for the Autonomous
Mobile Robots Localization
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Abstract : We propose a new distance measurement method and local positioning system for the autonomous mobile robots
localization. The distance measurement method is able to measure long-range distances with a high accuracy by using ultrasonic
sensors. The time of flight of the ultrasonic waves include various noises is calculated accurately by the proposed period detecting
method. The proposed local positioning system is composed of four ultrasonic transmitters and one ultrasonic receiver. The ultrasonic
transmitter and receiver are separated but they are synchronized by RF (Radio frequency) signal. The proposed system using
ultrasonic waves is represented as USAT (Ultrasonic Satellite System). USAT is able to estimate the position using the least square
estimation. The experimental results show that the proposed local positioning system enables to estimate the absolute position

precisely.

Keywords : period detecting method, localization, local positioning system, ultrasonic wave, ultrasonic satellite system
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Table 1. Experimental results of static state.
Mean of error Max. error STD of error
[m] [m] [m]
Measured point 0.183 0338 0.073
Estimated point 0.001 0.017 0.004
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