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Abstract  In this paper we discuss the models of localization in wireless networks with the use of
wireless technologies. A universal formal description of wireless localization is proposed from the
standpoint of mathematical models, which can cover the technologies of ranging measurement and
ranging estimation, the mapping function from original data to localization result in 2 dimensional
or multi-dimensional space, and relative localization or absolute localization. Whether the
mapping function of the formal description exists or not means the feasibility of wireless localization,
and this is the problem of unique realization or the rigid graph, so we give a deep analysis and
summary of the unique realization doctrine and the rigid graph doctrine afterwards and point out
that these two doctrines are in fact the same in describing localization feasibility problem. Then,
from mathematical standpoint, various information collecting techniques are summarized as working
information collecting in mathematical models, which includes distance ranging technologies
such as TDoA, angle measuring technologies (AoA) and distance estimating technologies. The

description of working information collecting can cover other information that can be used to do

Wk H 393 - 2015-06-28 s FELK M R H I : 2016-02-26. A VRIS 2 [E 52 3 SR 434 (61071073) | oy 4 2 A 1 om0 80U 3 482 (20120061120056)
WH. RN T 1957 AR A W SR 0 A S 2 ST U TE AT s I 2 TE AR 5 R 4 B 1. E-mail: dr. gzh@163. com.
FhKEE LB, 1979 SEAE A RO, T2 RS ) O TR AL AR R 4% TE LR 9 2% E fi. LEUNG Victor, 35, [+, #0821 1A J i, £ 08
FLIBON TR M 2% 58 8l R 5E.



1238

AL
-

it am Al i

the localization and can be viewed as the basis to carry out optimization or extension for wireless
localization. After that, we focus on single-target localization model in wireless networks.
Although various solutions for single-target localization are proposed, they all comply with the
same localization model, which has more than n-+1 beacons in n dimensional space and only one
to-be-located node. We summarize the solutions of single-target localization and point out that
some of the solutions are nearly the same essentially. Unlike single-target localization, there are
various different solutions for multi-target localization. We summarize the methods of Semidefinite
Programs, Multidimensional Scaling and Curvilinear Component Analysis. Then the impact of
working information set for wireless localization is analyzed, which can provide ideas to optimize
localization performance in the systematic level. In the aspect of functionality, various localization
technologies can be classified into information collecting technology. feasibility theory of localization,
localization model and localization optimizing technology. With these technologies we give a
system designing suggestion for localization performance in the systematic view. We can do the
localization in a divide-and-conquer manner because some localization technologies are independent
to each other. Subsequently, we summarize the assessing criterions for wireless localization
including the definition of precision and accuracy, Cramer Rao bound, Circular Error Probability

(CEP), Dilution of Precision (DOP) and finally we state the problems and challenges with new

2016 4

rapidly growing requirements.
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