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Localization Algorithm for a Mobile Robot using iGS
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Abstract : As an absolute positioning system, iGS is designed based on ultrasonic signals whose speed can be formulated clearly in
terms of time and room temperature, which is utilized for a mobile robot localization. The iGS is composed of an RFID receiver and
an ultra-sonic transmitter, where an RFID is designated to synchronize the transmitter and receiver of the ultrasonic signal. The
traveling time of the ultrasonic signal has been used to calculate the distance between the iGS system and a beacon which is located
at a pre-determined location. This paper suggests an effective operation method of iGS to estimate position of the mobile robot
working in unstructured environmeit. To expand recognition range and to improve accuracy of the system, two strategies are
proposed: utilization of beacons belonging to neighboring blocks and removal of the environment-reflected ultrasonic signals. As the
results, the ubiquitous localization system based on iGS as a pseudo-satellite system has been developed successfully with a low cost,

a high update rate, and relatively high precision

Keywords : mobile, localization, iGS(indoor GPS system), reflection waves, auto calibration
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Fig. 12. Experimental environment.
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Fig. 13. Trajectory of robot under the noise environment.

2500

A Axis of X
2000 . o Axisof Y
o
— 1500 ¢ oo O oo™y, m
3 o @ m B :
< 1000 & & N T,
= 500 « s o a e
P 3’% 2 R N e &,
D.o 0 Dpsrregy 5 s Bty
o o5 20 20 60 80 100 120
-500 a
-1000

Sampling number

T3 14. olF2R AA.
Fig. 14. Trajectory of robot under the noise environment.

2500 - -
= Trajectory of mobile robot
2000 under the noise environment
X Trajectory of mobile robot
1500
E
£ 1000
c
°
= 500
@ Pox
2 - wall
a 0 n
> 300 800 1300 1800 2300 2800 3300
-500
-1000

X Position[mm]

1% 15. RNF algorithm 3§ & o525 #3],
Fig. 15. Trajectory of robot with RNF algorithm under the noise
environment.

Mo - 22 - MNABES =X H 14 &, W 3 & 2008. 3

2000 A Axis of X
1800 w Axis of ¥

1600 %ﬁ R )
E 1400 ‘ 3
E f ¢

1200 B %% & N
.2 1000 %& @ ff
: H

% 800 & N
& 600 qizbm £ &

400 &

200 wf

0

) 20 40 60 80 100 120
Sampling number

a3 16 ]2 A,
Fig. 16. Trajectory of robot with RNF algorithm under the noise
environment.

200msv}c} noise S-9-& WA AES 3t 257} nosie
4ol EAEHA &S 499 olF 22X AYH vlu
Ax O3 137 Pol BA Tt} o)F ZRo| 2]
noise Sl {MIS wow AARTE XA Edhe A&
& 5 JTE T¥ 147 259 noise SHO] EASHE 4F
xe] o) 2RO AHE XFH YF 2 vyl e
RAoltk, 285} noise S0l NASHA W3k AL 1S}
7] 915k 47goll A AAIZE RNF algorithme 2-§-3te] FU3gt
oA A 3IGITh

RNF algorithme A-8-3 43 13 159} Zo] 283} noise
S9o] A&AH o e FE AFIME iGSE olF 2
R AARE AGS] e AL 1T F Ak 1
T 162 Z29} noise 2Yo] EAF= ATl e olF =
2o] 44& X539 vYHFEZ Vo] Yehd Aotk

VL EE

£33 AME ARE3E iGSE ANE, WE data 7IE
i S HAAEE FoE FHIHAEHE AN 3
olF 2ol H&3rlo Hdshy AW & A5} 2
GPS F2lo] 758 GGollxe] AXFAel 2Lo] 7t
Ao xRl 2gute] S Ad BN WS g
g FofEo] EA3 A9 2E Al noise”} A3 A
22 Wol e EAHo] Irk B =EeiAE
= B8] Siste] B A oM 253 AAE o]

tod YRIFAHS & § UE block BT 7], block ¢
Al A28 beacon2- A= HAA A7 @33 AlFA
Q= daaZ BAgSE] $1%F auto calibration algorithmS A~7l|5}
RaL, vpAEre R FofjEo] ERSEAY noise”t 417 ol
A8 A AAFHEE A3 RNF algorithms AASHLL
beacon¥} FUE FIFE 7= 233 ANME o]838H]
noise 34E 743} algorithme &3t 7P HEL g

s

©.
=

=] O

AL

fr & P
o

2N R

o,

o
oA
o]

> Loy

%

o2H
[1] S. M. Lee, Using Vison Sensor and Sonar Sensor of Mobile
Robot Localization, Chungnam National University, 2001.
[2] H.Premans and V. Campenhout, “High resolution sensor based
on tri-aural perception,” IEEE Trans. On Robotics and
Automation, vol, 9, no 1, pp. 3648, 1993.



Journal of Institute of Control, Robotics and Systems Vol. 14, No. 3, March 2008

B3]

A. M. Flynn, “Combining sonar and infrared sensors for mobile
robot navigation,” The International Journal of Robot Research,

vol. 7, no. 6, pp. 5-14, December 1998.

T. Arail, E. Nakatno, “Development of measuring equipment for
location and direction using ultrasonic Waves.” Transactions of
the ASME, vol, 105, pp. 152-156, 1983.

S. Hong, M. H. Lee, S. H. Kwon, and H. H. Chun, “A cat test
for the estimation of GPS/INS alignment errors.” IEEE Trams.

Intelligent Transportation Systems, vol. 5, no. 3, September
2004.

B. Barshan, “Fast processing techniques for accurate ultrasonic
range measurements,” JOP .J. Meas. Sci. Technology., vol, 11,
pp. 45-50, Jan. 2000.

M. Parrialla, J. J. Anaya, and C. Fritsch, “Digital signal
processing techniques for high accuracy ultrasonic range
measurements,” IEEE Trans. Instrumentation and Measurement,

Mo 2
0068 BAUE BAFET 29,
20061~ PArtheta distel A
st A A BARCHs A

S RFA o, Localization, AAUIES] .

ol®zdyg

19808 Mgt dxpzsls 4.
19821 & ekl AAL 19903 USC &
SHAL 19924~ A Fattistw Hd=pd
718 ER g Bk A%
BAo], nlo]AR T2 $gAIAH
7.

247

vol. 40, no. 4, pp. 759-763, Aug. 1991.

AR, o], “Auto calibration algorithmS ©]-8-3F o]%
25 HAFA A2w 2RI =84 A 2 3,
A 1 3%, pp.4047,2007'3 34.

J. M. Lee, S. B. Kim, and J. M. Lee, “Robust positioning a
mobile robot with active beacon sensors” LNAI 425, ISSN 0302-
9743, Part 1, pp. 890-897, Oct 2006.

S.B.Kim, I. O. Lee, and J. M. Lee, “DYNAMIC localization of
a mobile robot with active beacon sensors.” MECHATRONICS
2006, Sep, 12-14, 2006 4™ IFAC-Symoposium on Mechatronic
Systems Heidelbreg, Germany.

ANETF, 245, oW A5 2HE YA} A2
ol el A 49 L U 53, 53 A 10-
07581773, 20063 48,

S -

20021 FejuiEtal AARESE £9.
200533~ A] FAo et ojgkd AR
St AAlE AlskE BARoks
Localization, MAH|E =,



