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A Simultaneous Localization and Mapping Approach by Combining

Particle Filter and Dot-line Congruence

WANG Wen-Fei' XIONG Rong! CHU Jian?

Abstract
based on particle filter, this paper presents a new approach by introducing the incremental mapping algorithm based

To reduce the memory and computation load of traditional simultaneous localization and mapping methods

on dot-line congruence into particle filter, in which the unknown environment is described by segment-features map. In
the approach, each particle carries an individual segment-features map of the environment. Both the motion and the
observation information are considered in the importance function by using the dot-line congruence method to estimate
the pose of a robot. The weight of the particle is updated according to the congruence between current measurement
and segment features in previously built map. The wrong particles resulted from mis-matching or error accumulation are
filtered with selective resampling. Analysis shows that the complexity of our method is low. Experimental results with
real data are presented, which demonstrate the approach is effective and robust for indoor environment mapping. Both
of the memory and particle numbers are quite smaller than those of the existing mapping methods using particle filter.

Key words Simultaneous localization and mapping (SLAM), particle filter, segment feature, dot-line congruence
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Fig.5 Map generated with data from Fig. 3 (b) using
different algorithms
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Fig.6 Success rates of different algorithms depending on

the number of particles
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Table 1 Comparing the memory requirements of
different algorithms
A7 3(a) 3(b)
RFE WA (MB) R AfE (MB)
GridSLAM 150 98.7 150 139.4
GMapping 30 62.5 30 93.6
FastLineSLAM 5 8.0 10 16.9

* 2 SLRIBATH A AL
Table 2 Comparing the time costs of different algorithms

(RS [ 3 (a) % 3 (b)
RPN (min)  RCPEC 1A (min)
GridSLAM 150 8 150 15
GMapping 30 1 30 3
FastLineSLAM 5 3 10 11
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