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A Fuzzy-based Fusion Wireless Localization Method
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ABSTRACT

In the wireless localization systems using range measurements, iteration method-based approximated solutions have been used.
Also, linear closed-form solutions have been investigated in the light of local minimum problem and computational load. However,
each closed-form solution has individual error factors that cause usage limit of the solutions. In this paper, a fusion method
integrating two representative closed-form solutions is presented. The presented method cancels the error factors of each solution
out. Weights for integrating the standalone solutions are determined using the error factors-based fuzzy method. The performance of
the proposed method is verified using some simulation results.
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Fig. 1 Concept of the fuzzy-based fusion method
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Fig. 5 Index values

DS 713 DSRM 719

22

L
R

9 4a)9k 4b)

914

Uehd Aoz DS 7)ol A

3 298

=
-

=
T

ol “Red Sea Zone”©]
otk 22]a DSRM 7]l A]

=z
T
2HYH A7l W S EE-9E RitA

= Y2

3=

o}

A=

e

o
o7
o
ofp
K

JJJ
file)

=

IA:

-
R

1% 50l

xr
i
el
NZ&

<]

T

N

e DS 71" ¥} DSRM 7|9

Hykbrid

_| ===-- DSRM

100 e
90~
8o

(2] Anpgeqoad Joua

o] DS 7]"§ellX] “Red Sea Zone”

=
Tl A g2 grol 0 A7F

25

1.5
location errer [m]

05

DSRM 71l 947} 2 HRo|A el gre] 2]

error probability

)

d

(

3
%7

3
HeRd Ao DS

A

Remark 13} 294

et =

]
I\l
K0
K

K

ok

md

Atk 27 Ao

=
-
A A3

Fig. 4 Localization results

=
=

=
-

7ukel &Il H1A

511



JKIECS, vol. 10, no. 4, 507-512, 2015

71H7} DSRM 719olA &A= ab7F YEhA] ¢
AS & F Ak Abd VN s 19
Ad)olA e 4= 9ick DS 7%} DSRM 7|9 18]

§3719 2 CEP(Circular Error Probability) Q%=
F2b 0456m, 0421m, 12]3l 0.345m= Albd §37]

V.Z E
B =AM A 23 Jee & 7)uke] F49
AFAANA Qe FEE s HAVIE FIRVIHES
Aokstdet 719 DS 71 2 DSRM 719olA 1
s BAEES AdE §FR7IHAAME YERA
Sos wHZE AEYeld Yo r fHEegon
2 AlEYeld A 371 CEP 2471 DS 7]
W oiH] 756%, L8]l DSRM 71 tiH] 81.9%7F ©
S HYoEn iAo R XFH HgErt Py
v A& HAssdn
References

[1] K. W. Kolodziej and J. Hjelm, Laca/ Positianing
Systens : LBS Applications and  Services. Boca
Raton, FL, USA : Taylor & Francis Group, 2006.

[2] J. Yan, C. C. Tiberius, G. J. Janssen, P. J.
Teunissen, and G. Bellusci, “Review of range-
based positioning algorithms,” Aeraspace and
Electronic Systems Mag, IEEE, vol. 28, no. 8,
Aug., 2013, pp. 2-27.

[3] K. Yoon, “Improved Localization Algorithm
for Ultrasonic Satellite System,” /[ of the
Karea Institute of Electronic Communication
Sciences, vol. 6, no. 5, 2011, pp. 775-781.

[4] J. Choe, I. Choy and W. Cho, “Study on the
Development of Multi-Agents Position Tracki
ng System Using Ultrasonic Transducers,” /.
of the Korea Institute of Electronic Communicati
on Sciences, vol. 8, no. 5, 2013, pp. 725-731.

[5] S. Cho and Y. Choi, “Access point-less wireless lo
cation method based on peer-to-peer ranging of i

512

mpulse radio ultra-wideband,” /E7-Radchr, Sonar an
d Navigatian, vol. 4, no. 5, 2010, pp. 733-743.

[6] S. Cho, “Local minimum problem of the ILS
method for localizing the nodes in the wireless
sensor network and the clue,” [ of Institute of
Control, Robotics and Systems, vol. 17, no. 10,
Oct., 2011, pp. 1059-1066.

[7] I Biton, M. Koifman, and L Y. Barltzhack,
“Improved direct solution of the global positioning
system equation” [ o Gudne CCird, and
Dynamics, vol. 21, no. 1, Jan., 1998, pp. 4549.

[8]J. O. Smith and J. S. Abel, “Closed-form
least-squares source location estimation from
range-difference measurement,” [EEE Trans
Acoustics, Speech, and Signal Processing vol. 35,
no. 12, Dec., 1987, pp. 1661-1669.

[9] S. Cho and B. Kim, “Linear closed-form solution
for wireless localization based on difference of
squared range measurements,” /E7-Wirdless Sensar
Systans, vol. 3, no. 4, 2013, pp. 255-265.

[10] S. Cho, “Hybrid
wireless localization with range measurements,”
J. o Institute of Contra, Robotics and Systens,
vol. 19, no. 7, July 2013, pp. 633-639.

closed-form solution for

MR 24

Z=M&(Seong-Yun Cho)

19983 F-2-oljstal A|ojA| S5 Sk
Z4(ETD

- 2000 Bt thshd AlojA)
‘ - B
2004 st ikl AlAEF3 0@ 3D
20043 ~2013'F F=7dA-S A AT AT
20084 ~2013' &7 |=AdhSrAh St Fale
20139~ @A) BLodt 2R3 Zus
% FAlREoF © FWAIZFI(INS/GPS/Vision/Map 293
$71%, PDR, WSN Bl 509X 534 7%, 253
7)), MEMS Al &8, dFmdy Zg A
A, ITS/Telematics/LBS






