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Localization of Mobile Robot Using Sonar Sensors

Jong-Hwan Lim”

ABSTRACT

This paper presents a technique for localization of a mobile robot using sonar sensor. Localization is the
continual provision of a knowledge of position which is deduced from its a priori position estimation. The
environment of a robot is modeled into a two dimensional grid map. We define a physically-based sonar sensor
model and employ an extended Kalman filter to estimate position of the robot. The performance and simplicity
of the approach is demonstrated with the results produced by sets of experiments using a mobile robot.
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Fig. 1. Sensing modeling.
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Table 1. Error characteristics

translation(1m) rotation(1° )
mean a mean 4
x{m) 0.005 0.04 0 0.01
y(m) 0.005 0.04 0 0.01
8 (deg.) 0 0.05 0.05 0.05

Table 2. Effect of the grid size

grid size | Average | Maximum Tm]fzrri?;"ed
(mxm) | Error(m) | Error(m) step(sec)
0.02x0.02 0.024 0.067 0.046
0.03x0.03 0.026 0.069 0.022
0.04 x0.04 0.025 0.075 0.013
0.05x0.05 0.028 0.084 0.009
0.06 x0.06 0.031 0.077 0.007
0.07 x0.07 0.027 0.086 0.006
0.08 x0.07 0.061 0.255 0.005

2 dFdA e 22 P 2RAASTE 0|
olFZRY HAAFHAYYPE AL o Wy
M9 FA{A 7&%H g Jdepd gart ¢l
o 3 YAFHYPAM 12 AF BZHS Wl
A & ok ok wWse §FdAN ¥YNE
R A=A dofM flnz Ay §
Alefl $] %) 33 (concurrent mapping and localization)
olzt= o]lFEE P FFAHY FHo AYRH
Whgoletx AlRETh

T ATFEE o] PP F o] gEd W= @
BolA AZRNFH olge] HAXNE AL FAA F
date WY Aol

1L

b0

—

Ho

1) J. J. Leonard and H. F. Durrant-White, 1992,
“Direct Sonar Sensing For Mobile Robot
Navigation.” Kluwer Academic Publisher.

2) 1. J. Cox. Blanche, 1991, “an experiment in
guidance and navigation of an autonomous
robot vehicle.” IEEE Trans. Robotics and
Automation, 7(3):193-204.

3) R. Hinkel. T. Knieriemen and E. von Puttkamer.
1988. “Mobot-II1 an autonomous mobile robot
for indoor applications.” In International
Symposium and Exhibition on Robots. Sydney.
Australia.

4) P. Hoppen.

Puttkamer. 1990. “Laser-radar based mapping

T. Knieriemen and E. von
and navigation for an autonomous mobile
robot.” In Proc. IEEE Int. Conf. Robotics and
Automation.

5 H. Moravec, 1989, “Sensor fusion in certainty
grids for mobile robots.” In Sensor Devices and
Systems for Robotics. Springer-Verlag. Nato
AST Series. pp.253-276.

) A. Elfes. 1987. “Sonar-based real-world mapping

o

37



=
g £ 4

and navigation,” IEEE Journal of Robotics and Relocation from Echolocation Constraints.” IEEE
Automation, RA-3(3) :249-265. Trans. on Pattern Analysis and Machine

7 AEH 199, ZLHAXNE o]&F Ago|F2Y Intelligence. Vol.22. No.9. pp.1035-1041.

o A=YY @A 9 A=A dARY=E X 100 A. C. Gelb. 1973. Applied Optimal Estimation.
g3 Ad e, The MIT Press.

8) J. H. Lim. D. W. Cho, 1994. “Specular Reflection 11) R. Smith and P. Cheeseman. 1987. "On the
Probability in the Certainty Grid Representation™. representation and  estimation of  spatial
Transaction of the ASME Jour. of Dynamic uncertainty.” International Journal of Robotics
System. Measurements and Control. Vol.116, pp. Research. 5(4).

512-520. 12) Y. Bar-Shalom and T. E. Fortmann. 1988.

9) J. H. Lim. J. J. Leonard. 2000. “Mobile Robot Tracking and Data Association. Academic Press.



	ABSTRACT
	I. 서론
	II. 초음파 지도와 센서 모델링
	III. 위치추적
	IV. 실험 및 고찰
	V. 결론 및 향후 연구방향
	<참고문헌>



