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A Forward Link AOA Positioning method for mobile Robots
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Abstract : In the conventional AOA(angle-of-arrival) positioning utilizing reverse-link wireless channel, each sensor should be
equipped with an array antenna to measure the incident angle of signal transmitting from a tag. To perform the complicated
signal processing for angle measurements, sensor size and its power consumption will be large. In some applications like
mobile robot location, there exists no strict restriction in tag size or in power consumption. Rather, it is desirable that the
sensor would be as small as possible. This paper presents a new AOA positioning method utilizing forward-link channel.
Under the assumption that the mobile robot is operating on the flat surface, the measurement model for FLAOA(forward-link
AOA) is derived first. Two kinds of position estimation algorithms using FLAOA measurements are proposed; Gauss-Newton
method and closed-form solution method. With the proposed methods, we can obtain the attitude of robot as well as its
position. Positioning performance of proposed methods is compared by computer simulation. Simulation results show that the
closed-form solution method using FLAOA measurements is suitable for indoor robot positioning.
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Fig. 1. Principle of AOA positioning.
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Fig. 2. Computation of incident angle from array antenna signals.
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Fig. 3. Sensor allocation and reference grid points.
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Table 1. Range estimation error in GN Method.
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