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A Study on the Sensor Fusion Method to Improve Localization of a Mobile Robot
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Abstract - One of the important factors of the autonomous
mobile robot is to build a map for surround environment and
estimate its localization. This paper suggests a sensor fusion
method of laser range finder and monocular vision sensor for the
simultaneous localization and map building. The robot observes
the corner points in the environment as features using the laser
range finder, and extracts the SIFT algorithm with the
monocular vision sensor. We verify the improved localization
performance of the mobile robot from the experiment.
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@ Scale-Space extrema detection
@ Keypoint localization

® Orientation assignment

@ Keypoint descriptor
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PCAAM = SIFT 2 A d12EFE Hasted 20502 2R
A Aggr 22E 1349 AP Hg we 3w F5
B FHPA 0 3 Feature Mape 243l DBell &gt
5% v A 2 LRF 98) 7% % Feature Mapg et

« Vision based features

o LAF based features

a8 5. 2RAlAH

¥ AyEy

25 & Feature Map &4 ¥ Kidnappingd#llA F3le] 219
H?‘]% A8t} Kidnapping 2#dlxe 28 P Y ¢

T oy, 5 Fo J4s dYdol EAHE HEF ¥ DBY A
ZJQ°1 e —‘5—731]5—4 dentagd Hustd 7 24T d=
stas AAss, 4Ed (z, y, §) o] 2X9 YN8 2%
o X154 A3, vAANTe R ANFHE AL A$+A T0(%)
9 X34 HERE BYow, vAAMY LRFE 3L 3%
A 96(%)9) ANFH S F e

4.3 B

2 ERAAE A4 $TE o188 ¥R ANFRAS A4
PEe AGSAT. Atd PRoAE GAoz¥y WYY SFT
E440 9% ANF4e FBY W BFEY 5Pz A 9
AFPLAE & 49 LRFA 9% 8749 24 A& olgad
2AHA Geh 2 ¥ sl 449 S8 SAgel Az dzdes
SAPeEA /1T vY NAAATY ARFPEFE AN &
sttt
@ a2 8

{1] D.G. Lowe, and S. Se, “"Vision-Based global localization and
mapping for mobile robots,” Proc.of IEEE Transactions on
Robotics, vol. 21, pp. 217-226, June, 2005.

[2] Niklas Karlsson, Luis Goncalves, Mario E. Munich, and

Paolo Pirjanian"The vSLAM Algorithm for Navigation in

Natural Environments” Evolution Robotics, Inc.

[3]1 J. S. Lee, D. F. Shen, O. S. Kwon, E. H. Lee, S. H. Hong,

"Mobile  Robot  Localization and Mapping using
Scale-Invariant Features,”Journal of IKEEE, Vol. 9, No.l
pp.7-18, 2005.

{4] M.Altermatt, AMartinelli N.Tomatis and R.Siegwart,

"SLLAM with Corner Features Based on a Relative Map”,
Proceedings of 2004 IEEE/RS] International Conference on
Intelligent Robot and System, pp.1053-1058, 2004



