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ABSTRACT

Wireless technology-based positioning systems have become integral in location measurement and service

provision across various sectors, including mobile and IoT environments. In particularly, Ultra-Wideband
(UWB) technology is noted for its capacity to deliver accurate positioning performance. Positioning systems
generally rely on multiple anchors; however, recent studies are investigating the feasibility of single-anchor
systems. Most research in this area concentrates on using additional sensors to track the movement of tags and
ascertain their locations. This paper suggests a novel approach that utilizes only a single anchor without the
need for extra sensors. This method calculates the velocity of the tag using distance data, compensates for
Angle of Arrival (AoA) inaccuracies, and determines its position. The experimental results indicate that this
approach, employing a single anchor and no additional sensors to correct AoA, outperforms techniques that use

Inertial Measurement Units (IMUs) in terms of positioning accuracy.
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Algorithm 1. Extended Kalman Filter Algorithm for
AoOA error correction

input : x y, AoA, v

output : x, y

Initialize : X

While True do:
Distance, AoA, time = UWB Communication
Speed = SpeedEstimatior(Distance, time)
averVel = AverageSpeed.append(Speed)
X + 1 = EKF.predict(x)

Xer1k+1 = EKF.update(x,, AoA, Distance,
averVel)

end
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