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Wireless Sensor Network (WNS) is a domain in ubiquitous computing
technologies that can incorporate the sensor nodes (SNs) with outside
worlds. In WSN, localization is a process that deals with how to use
information from SNs to determine the unknown locations of SNs.
Localization methods that have the capability to perform high accuracy
of localization in a low cost environment with easy deployment has
attracted a great deal of attention.

Proximity- based localization is a method that can deal with
solutions of localization in easy deployment. In proximity-based
localization, the information about connections between neighboring
SNs has been exploited without measuring exact distance between
SNs. Proximity-based localization that utilized FRecerved-Signal-
Strength (RSS) has become popular because of its inexpensive solution
to the problems of localization. RSS provides useful information that is
distantly related in addition to indicating connectivity information
between neighboring nodes. The majority of the proximity-based
localization assume the presence of anchors that know their exact locations
in advance. Anchors that are located in the communication range of SNs
can be used as reference locations to determine the location of SNs,
called as estimates position (EP), based from the connectivity information

between neighboring SNs and anchors.



The purpose of this PhD thesis is to propose the solution of mobile
localization that employs the proximities information of anchors in RSS-
based localization. In most proximity-based localization, EP is determined
by calculating the average location of anchors that are located in the
communication range of an SN. We consider the errors of radio propagation
in dynamic environment could affect whether an anchor should be used or
not in calculating an EP. Although the anchors are always assumed to be
precisely deployed at their predetermined positions, we consider this
assumption is not realistic. It is difficult to maintain such positions in a
realenvironment without providing a particular monitoring system for
eachanchor to assure their locations. Many of the previous researches have
performed the good performance of their localization method, however, most
of researches did not address the problem of how to assure the reliability
of anchor selection in estimating an EP. In this PhD thesis, we select the
reliable anchors for the localization, instead of using all possible anchors.
Reliable anchors are the anchors that are located in the communication
sphere of an SN which have less variety of their distances to the center of
the sphere.

We define the problem of determining the reliable anchors by comparing the
radio propagation in a noise-free environment and noisy environment. In a
noise-free environment, radio propagation is ideal, an SN can communicate
with anchors located in a perfect sphere centered on an SN with a radius that
is equal to its standard interrogation. Average of anchors might be close to
the center of a perfect sphere of the communication area which denotes to the
true position of SN. On the other hand, in a noisy environment, the radius of
the sphere (which is imperfect) are varied significantly which contribute to
the inaccuracy of average-based calculation of EP. The selection of reliable
anchors can be determined by assuring the average of selected positions of
anchors to be closer to the center of communication sphere. However, location
of center of communication sphere is unknown.

The objective of this PhD thesis is to select the reliable anchors in noisy
environments by using indicators point (IP) as a metric to measure
whether the EP is located close to the center of communication sphere or
not. The closer EP to IP, the higher reliability of selected anchors. We select
the anchors based on IP in two types of methods, a geometric- based anchor
selection method and non-geometric-based anchor selection method. The

localization that used a geometric-based anchor selection method can



provide a capability to indicate whether EP is from a reliable selection
of anchors or not by using geometric shape of anchor sequences. The
drawback of this method is that it is ineffective in determining the
selection of anchor sequences in the asymmetric geometric shape of anchor
selection. The non-geometric- based anchor selection method can solve this
problem by determining the selection of anchors based on individual
anchor instead of anchor sequences. The use of individual anchor instead
of anchor sequences can perform the selection of anchors effectively in
asymmetric geometric shape of anchor selection.

In the geometric-based anchor selection method, we consider two phases
of localization, selection phase and estimation phase. In selection phase,
IP is used together with reference point (RP) which is derived from the
average position of three anchors that have largest RSS. We select the
anchor sequences that have small distance between RP and IP iteratively
based on the genetic algorithm approach. In the estimation phase, the
RSS measurement of selected anchors is converted into distance by using
fuzzy logic approach to determine an EP. The major contribution of this
method is to determine the reliability of anchor selection by comparing the
distances of both EP and IP to RP. As for the results of simulation
experiment, we demonstrated that we are capable to distinguish 89% of
EPs that are determined from reliable anchors which have improved
their meanlocalization error for about 53% compared to the EPs determined
from all anchors.

In the non-geometric-based anchor selection method, the selection phase
and estimation phase are performed repeatedly in improving an IP
approaches to the true location of SN. We use the multiple anchors
selections which has its own EP respectively. The concentration of multiple
EPs gives us indication about the true location of an SN. The
improvement of IP relies upon the concentration of EPs. The major
contribution of this method is to provide the ability for SN to determine its
location by using anchors selectively, although in the asymmetric
geometric shape of anchors selection.As for the results of simulation
experiment, we have demonstrated 80% of SNs have improved their IPs
below 2m of distance between IPs and true position. The results of the
experiments in this PhD thesis indicate that ourproposed method on
incorporating reliable anchors in the proximity-based localization can

improve the localization accuracy. This method can integrate with other



mobile localization that used anchors as RP to increase the efficiency of

using anchors in the localization of SNs.



MR ORI

I, B —%Z2 8Lt —/ —FBREREZBR WD, 2ok — ) —
ROMLER DLW ET 7V r—va USRS TL 5. GPS O EldE v ¥—
— RLEZRHET D 2OFELER, BNTHHTE 2, HEEDINPRKEWEDOR
ERH D,

AR o — ) — FOMERGEE OZE(E 5RE (RSS) #FHLT, o i—
J— RONEEZHEET DRI KA MEHEFELREL TS, ZAETO
NEHEE FIEIT B BT T — & 2R UL EHEE TR & D v — T, 5o
HERPOMEZRET D BRERE, BT 2 ) — FEOT#EG SR A2 - 7ods
PEFRN S 5. o — IS RE S COEMERNEE DT — 2 X— 2 2 HET 5 4
DA RPREL, ZIOMEFETIEEMZRMENGFH LI <, Tt CIdiEm
TNLE N IS iR (T —) BRER EORENRH - T-.

AWFRIL, ERANV L — =%l o THEEDORIE R T RSS ZHIE LEKEZ%T 5
Y rY— ) — NOMBEEZHEET 5. JE L RSS OEICHE SO TREIIE A T&
HUV 77V ARA N (RP) RO T 4 r—H—KA 2 b (IP) LW Hlia%s
AL, 2O RP L ENZT IP BEEN TS0 EFHEFEL, ity Y—/—F0D
G & DAL TN E WD FiEE LD, (kI RTOBERIRERT 1 —DO(#E
D¥H o — 7 — FOHEMEEL LTHHLE., 207, /A XBREICELDT
V= DNLESRIE ST — X DREZENGNR WKL D27V, #HEE LI E O fEM % %
FETDHZENNEETH D, AW TIE, BIRL7ZT I — DN EERO A% ZE L
TEHEEOLLVEHMT 52 R TEL 015,

AR CTIE, 2 = CBEMFIE, 3 B COMENEROEHEEO & Z R 7-%, 4
¥ T, RP Z2FMICEE LIS A OMEHEE FEZR TS, v Ialb—ra itk
Ll TIE, BEEOSWEHEI LY — ) — Romhb 89%Dt L P— ) — K

DIRENEETE /.5 BETIE RP OEZIRD LT, EOMEZMEHRETE LR 5
ﬁﬁ;?/% J — RIZESIF T 818972 RP IC L AN EHEE ik TWn5. &
R a2 lb—va L BFHETIE 80% LA EDE Y — ) — RIREOEIZR LT, B

W X DALEHEEREFS 2m LINDOEZETH D L ) iR 2157,
ﬁ/#~/~F@ﬂﬁ%ﬁi%%%ﬁﬁé&%ﬁ%ﬂ,u%%ﬁm%@%%%k%
SHELHED DEfT D —>TH D, ABFFEDOT 7o —F 13D TEEHTHY, a2
FEEXETOERBIZERT2ZENARTHY, RELGHRIXOERTE TOMEDRKE VLN

HDTEMTED. UEZRA L TABREZERIT, KRt SHERES) o
ARG ICET Db D 2R K THIE L.



