Ak 2E4 2009 35 (9): 1185-1192  1SSN: 0254-4156 CN: 11-2109/TP

IR

TR 8 I RN A 2R A B TR A S A 358 b 1 A vk

T, REW, Mifik

1. WL R TPl AR 5 5 s SR R R A S HITT 5T Bl 310027

ek H 3 2008-6-16 &[0 H 1 2009-2-18 W& kA HM B H i

fiij 2

S0 KL R A B A VA M Pl ) A S A AR A At TR B o e T R i, AR S A 4 BRI IR 2R
Bife R, B S 2N A it s B A R 7 VR B I NRL T U D P L FERE R T RAT X A L BRI P )
BV ; A s A A A A v S0 A A L5 LN B o B, A SR 2 ) Sl i 8 5 Sk ek
BURFAE M P2 TR AT 5% 28 T HTRE AN, 3 B e e R TR L Bk RN DT FC AN 24 AR 2R 5= A A AR
HoPEl. o3BT R I, ISR ST % BRI, 70 B S AR B3 s L1 S0 &5 BLIAIE T i S VAL gt = A PR AT b T 1)
RN RR . S BT A A 25 TR R T 80028 /N T I0 A 0 T Di dpl t Pel y 7 Jy v.

Kk FERE SR ki TFIE ZRBURRIE SRS

HKS TP24

A Simultaneous Localization and Mapping Approach by
Combining Particle Filter and Dot-line Congruence
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1. State Key Laboratory of Industrial Control Technology, Institute of Cyber-Systems
and Control, Zhejiang University, Hangzhou 310027

Abstract

To reduce the memory and computation load of traditional simultaneous localization
and mapping methods based on particle filter, this paper presents a new approach by
introducing the incremental mapping algorithm based 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.
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