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Localization Algorithms for Mobile Robots with Presence of Data Missing
in a Wireless Communication Environment
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ABSTRACT

Mobile robots are widely used in industries because mobile robots perform tasks in various environments. In order to
carry out tasks, determining the precise location of the robot in real-time is important due to the need for path generation
and obstacle detection. In particular, when mobile robots autonomously navigate in indoor environments and carry out
assigned tasks within pre-determined areas, highly precise positioning performance is required. However, mobile robots
frequently experience data missing in wireless communication environments. The robots need to rely on predictive
techniques to autonomously determine the mobile robot positions and continue performing mobile robot tasks. In this
paper, we propose an extended Kalman filter-based algorithm to enhance the accuracy of mobile robot localization and
address the issue of data missing. Trilateration algorithm relies on measurements taken at that moment, resulting in
inaccurate localization performance. In contrast, the proposed algorithm uses residual values of predicted measurements in
data missing environments, making precise mobile robot position estimation. We conducted simulations in terms of data
missing to verify the superior performance of the proposed algorithm.
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Table 1. Pseudo code for estimating the position of a
mobile robot

Sl= A} ZE

Algorithm Proposed Algorithm
Input: Xe-1, Pe-1, 2, Q. R
for i=1:N
Determine Jacobian matrices Fy, Hy,
R = fRie-1)
Pp = FPyF¢ +Q
Ky = PRHE(H PRHE +R) ™1
Ky = mo{Xy + K (Zp — X))}
+ma Ry + Kie(A(Rpe—1) = h(Rp)))
Py = P — KiH Py,

end
return Xy, Py
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