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Research on improved strong tracking UKF-SLAM method based
on three-position ultrasonic detection

Yuan Shuai, Wu Jian, Cao Yang, Bai Yueyan, Guo Pengcheng
(College of Information & Control Engineering, Shenyang Jianzhu University, Shenyang 110168, China)

Abstract: For mobile robot using ultrasonic sensors detect interference existing in the environmental outline and the data uncertainty
problems, based on the analysis of working principle of the ultrasonic sensors and the adjacent position after the correlation
characteristics of detecting data, three position is proposed based on ultrasonic environmental detection method. First by using ultrasonic
sensors to build the interior environment figure ; Then the improved strong tracking UKF-SLAM method filters the ultrasonic measurement
data and the driving model of mobile robot and gets more accurate pose information and map features after fusion optimization. In this
study, setting up a simulation environment and assembling an Omni-directional mobile robot equipped with ultrasonic sensor in an indoor
experimental to verify the feasibility and accuracy of algorithm. The simulation results show that the error in simultaneous localization and
mapping was reduced by 58.058% that compared with the other algorithm. Furthermore, the average error of the robot’s acquisition of
environmental features is reduced by 50.2863% . The feasibility and effectiveness of the improved algorithm proposed in this paper are
further verified, and the method has certain reference value for Simultaneous Localization and Mapping.
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for ultrasonic three-position detection
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Fig.4 Schematic diagram of arc filtering of co-direction intersection
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Table 1 Comparison of wall contour data of

different algorithms

BETH o UKF ST-UKF
5 EIE GRS . o
s GRS Rik(£®E)
. 6° 299.396 1 299.958 1 299.912 3
51
Pem 140. 000 0 139.117 9 139.424 5
6° 0.000 0 0.1222 0.122 3
)
Pem 283. 000 0 280. 835 9 282.282 8
6° 270. 000 0 270.926 8 270.926 8
553
Pem 90. 000 0 89. 691 0 89. 890 9
6° 180. 000 0 179. 960 5 179. 990 5
5% 4
Pem 77.000 0 74.434 6 76.643 8
0° 90. 000 0 89.427 6 89.427 9
55
Pem 180. 000 0 180.795 3 180. 595 3

R2 TREENBEREHRREILR
Table 2 Error comparison of wall contour data of

different algorithms

A UKF ST-UKF
A " 3 y
5 WA B (=R7R Bk (2®E)
E RS2
i o R
0° 299.396 1 0.562 0 0.516 2
S|
Pem 140. 000 0 0.882 1 0.575 5
0° 0.000 0 0.1222 0.122 3
2
Pem 283. 000 0 2.164 1 0.712 0
0° 270. 000 0 0.926 8 0.926 8
553
Pem 90. 000 0 0.309 0 0.109 1
0° 180. 000 0 0.039 5 0.009 5
i 4
Pem 77.000 0 2.565 4 0.356 2
0° 90. 000 0 0.572 4 0.572 1
55
Pem 180. 0000 0.795 3 0.595 3
\ 0° 0. 444 58 0.429 38
IR 22
Pem 1.343 18 0.469 62
4 25 it
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