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Localization Considering Known and Unknown Classes of Observed Objects on a Geometric Map

Naoki AKAT*, Luis Yoichi MORALES**,
Takatsugu HIRAYAMA** and Hiroshi MURASE*

This paper presents a localization approach that simultaneously estimates a robot’s pose and class of sensor ob-
servations, where “class” categorizes the sensor observations as those obtained from known and unknown objects

on a given geometric map. The proposed approach is implemented using Rao-Blackwellized particle filtering al-
gorithm. The robot’s pose can be robustly estimated utilizing sensor observations obtained from the only known
objects by the simultaneous estimation. The proposed approach is efficient in terms of computational complexity
because its complexity is same as that of the likelihood field model. Performance of the proposed approach was

shown through experiments using a 2D LiDAR simulator.
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Fig.1 Localization performance of the proposed approach in
dynamic environments. Bottom figures show likeli-
hood distributions around the ground truth ((z,y) =
(0,0)) by the proposed and likelihood field models.
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Fig.2 The graphical model used in the proposed approach.
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Table 1 Average and standard deviation of computation times in millisecond for cal-

culating likelihood.

# of particles 100 200 300 400 500
Proposed approach | 2.81 (1.05) | 4.82 (1.58) 9.06 (2.78) 10.14 (3.27) 12.63 (3.95)
LFM without RM | 2.65 (0.90) | 5.04 (1.42) | 6.39 (1.97) | 7.46 (2.33) | 9.36 (3.20)

LFM with RM | 23.97 (5.26) | 42.31 (4.20) | 61.43 (2.86) | 81.39 (3.06) | 101.39 (1.74)

BM without RM | 19.47 (0.89) | 38.84 (3.08) | 58.25 (6.02) | 78.70 (9.13) | 98.02 (9.37)

BM with RM 38.44 (3.37) | 76.45 (4.47) | 115.16 (11.22) | 153.53 (11.50) | 198.22 (24.96)
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