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This paper proposes a UKF-Based indoor localization method that evaluates the optimal position of a robot by fusing the
position information from encoders and the distance information of the obstacle measured by ultrasonic sensors. UKF is a
method of evaluating the robot’s position by transforming optimal sigma points extracted using the unscented transform and
is advantageous for the localization of a nonlinear system. To solve the problem of the specular reflection effect of
ultrasonic sensors, we propose a validation gate that evaluates the reliability of the ranges measured by sonar sensors,
that can maximize the quality of the position evaluation. The experimental results showed that the method is stable and
convergence of the position error regardless of the size of the initial position error and the length of the sampling time.
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Fig. 3 Photo of the robot and sensor
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Fig. 4 Ultrasonic sensor array

Table 1 Specification of the sonar sensor

Data rates Sensitivity Maximum measuring
[Hz] [cm] distance [m]
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Table 2 Characteristics of position error

Average Standard deviation Max

[m] [m] [m]
UKF 0.016 0.014 0.059
Encoder 0.095 0.070 0.350

Table 3 Characteristics of x, y position error

X y
Average [m] 0.010 0.027
Maximum [m] 0.059 0.048
0.05 -
x direction e y direction
0.04
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