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Robust Localization Algorithm for Mobile Robots Using
Laser Range Finder
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(Hee Jin Sohn and Byung Kook Kim)

Abstract :

We proposed a robust localization algorithm for mobile robots using LRF. A novel cost function for localization is

suggested, which was used for calculating correct rotation angle and translation vector. We examined validity of our algorithm with
various simulations and experiments, and also revealed robustness and accuracy compared to previous localization algorithms.
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Fig. 1. Localization process for mobile robots.
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Table 1. Used coordinate systems.
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Table 4. List of algorithms to be compared.
<Proposed> Proposed algorithm
<Beveridge 2P> Beveridge’s algorithm using 2 points[23]

<Beveridge ISPD> | Beveridge’s algorithm using ISPD[23]

<Borges> Borges’ algorithm(21]
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Table 5 . Comparison of accumulated errors in normal case.

WX A e2km) | FAXZ QAN rad)
(Translation error) (Rotation angle error)
<Proposed> 0.083088 0.024714
<Beveridge 2P> 0.081829 0.025341
<Beveridge
ISPD> 0.082154 0.026066
<Borges> 2.375371 0.362489
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Table 6. Performance nhancements of <Proposed> in case 1.
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Table 9. Comparison of accumulated errors with matching errors.
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Table 11. Comparison of accumulated errors in normal case.
W2 A2 @ 2Hm) 347t @ 2Km)
(Translation error) (Rotation angle error)
<Proposed> 0.04689 0.02620
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0.04901 0.02
P> 90 02385
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X .02
ISPD> 0.04955 0.02983
<Borges> 0.09763 0.08725
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Table 12. Performance enhancements of <Proposed> in case 1.
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Fig. 12. Environments with different wall characteristics.
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Table 13. Variances of line segments. ‘
AR e E-AN(Variance) [ x 10%m?]
1 0.1328
2 0.1265
3 0.0088
4 0.0643
5 0.4914
6 0.7329
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Table 14. Comparison of accumulated errors with different wall

characteristics.
B2 9 oA m) | sad 23km)
(Translation error) (Rotation angle error)
<Proposed> 0.060475 0.024595
<Beveridge 2P> 0.193795 0.188405
<Beveridge
.18152. .1650
ISPD> 0.181525 0 85
<Borges> 0.293745 0.838107
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Table 15. Performance enhancements of <Proposed™ in case 2.
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5 (%) FEE(%)
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Fig. 13. Experiments with matching errors caused by an obstacle.
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Table 16. Comparison of accumulated errors with matching errors.

P2 §IH oAHm) | B0 2xkm)
(Translation error) (Rotation angle error)
<Proposed> 0.04795 0.05081
~Beveridge 0.10824 0.15730
2pP>
<Beveridge
. .1401
ISPD> 0.10106 0 2
<Borges> 0.153935 0.12206
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Table 17. Performance enhancements of <Proposed> in case 3.
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Fig. 14. Powered wheelchair system.
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