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Monte Carlo localization for mobile robot based on
omnidirectional image matching

GU Shuang, CHEN Qi-jun
(Robotics and Intellighent System Lab, Tongji Univerity, Shanghai 201804, China)

Abstract: We propose an algorithm to solve the omnidirectional image matching problem by using the histogram of
gradient orientation. By combining the matching algorithm with Monte Carlo localization algorithm, we develop a method
of localization for the mobile robot based on the omnidirectional vision. The characteristics of the matching algorithm are
analyzed, from which we build the observation model and develop the method for calculating the important weights for the
particle filter. This method rejects the interference of perceptual aliasing during the localizing period, and helps the robot to
rapidly recover from the “kidnapped” situation. Experimental results show the validity and effectiveness of the presented

method.
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Fig. 1 Feature extraction
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Fig. 2 Similarity vs. spatial distance
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Fig. 3 Rotation calculation
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Fig. 4 The density of p(d;|s;,;)
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4 SZX(Experiment results)
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periment)
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Table 1 Matching accuracy results(%)
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5K f A8 7 VAT VC L I, 3R AR 0 &R
FE350(n). HAFTE VW53 0 4 R REiE I d
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Table 2 The error of Homing experiment
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4.3 EL LK (Localization experiment)
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Fig. 5 Experiment environment and topological map for

localizing
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Fig. 6 Results of localization experiment
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