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This paper proposes a practical method, for evaluating positioning of outdoor mobile robots using Unscented Kalman Filter
(UKF). Since the UKF method does not require the linearization process unlike EKF localization, it can minimize effects of
errors caused by linearization of non-linear models for position estimation. This method enables relatively high performance
position estimation, using only non-inertial sensors such as low-precision GPS and a digital compass. Effectiveness of the
UKF localization method was verified through actual experiments and performance of position estimation was compared
with that of the existing EKF method. Experimental results revealed the proposed method has better performance than the
EKF method, and it is stable regardless of initial error size, and observation period.
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Table 1 Specifications of DGPS and digital compass

DGPS Digital Compass
Accuracy 25m +3°
Sampling Rate 1 Hz 100 Hz
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Fig. 3 Experimental results



188 / February 2019

o

ZHESSSX| M3 H M25

Table 2 Characteristics of RMS error (unit : m)

Method Max. Avg. Std.

DGPS 3.74 2.01 0.76

EKF 1.71 0.81 0.41

UKF 0.78 0.37 0.11

w
w o

N
N o

Position Error (m)
o

N

I
3

0 . . . \
0 200 400 600 800 1000

Step

Fig. 4 Comparison of RMS error
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Fig. 5 Error covariance
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Fig. 6 Error covariance according to the size of initial error
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