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Abstract

This paper reports an unscented Kalman filter approach for localization of a mobile robot in an indoor
environment, The method proposes a new model of measurement uncertainty which adjusts the error co-
variance according to the measured distance. The method also uses non-zero off diagonal values in error co-
variance matrices of motion uncertainty and measurement uncertainty. The method is tested through experi-
ments in an indoor environment of 100*40 m working space using a differential drive robot which uses
Laser range finder as an exteroceptive sensor. The results compare the localization performance of the pro-
posed method with the conventional method which doesn’t use adaptive measurement uncertainty model.
Also, the experiment verifies the improvement due to non-zero off diagonal elements in covariance matrices,
This paper contributes to implementing and evaluating a practical UKF approach for mobile robot

localization,

Key Words : Mobile robot localization, Unscented Kalman Filter, Measurement uncertainty, Covariance matrix,

exteroceptive measurement
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UKF Localization
1 : Initialize parameter(iy_4,X¢ 1, My, Q. K, V)
2 : Input robot state & covariance(fi_1,Z¢—1)
3 : Create sigma point(X,)
4 : Motion Model
5 : Sensor Model

6 : return robot state & covariance (i, L¢)

21, UKF QAtZE
Fig. 1. Pseudo code of UKF algorithm
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Table 1, Parameters for UKF

Parameters Explanation
JTr mean of augmented state
ya error covariance augmented
t—1 St
state
error covariance of motion
M, :
uncertainty
) error covariance of measure-
! ment uncertainty
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Fig. 3. Map environment and robot navigation path

2 AHM AISS HRE AIY
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Table 3. Control parameter value

Control parameter Value

o 0.0600

0y 0.0600
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Table 4. Result of experiment comparing measurement

M A vl

uncertainty model

. Adaptive
Fixed measurement
) measurement
uncertainty .
uncertainty

E(error) 0.2903 0.2423
o(error) 0.1934 0.1501
Max, 0.8257 0.7404
RMSE 0.3489 0.2850

Time (sampling)

a7 4. DYE 5 BN DUS ASS 2D}

Fig. 4. Result of using fixed measurement uncertainty model
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Fig. 5. Result of using adaptive measurement uncertainty model
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Table 5. Effect of off diagonal terms of error covariance matrix

zero off-diagonal non zero
terms off-diagonal terms
E(error) 0.2738 0.2423
o(error) 0.1829 0.1501
Max, 0.8607 0.7404
RMSE 0.3292 0.2850
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