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An Analysis of Indoor Positioning Technologies using Wireless Signals
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Abstract

In this paper, we present indoor positioning technologies using the wireless signal categorizing

them into triangulation based, fingerprinting based, and cell ID based technologies. We describe

several representative techniques for each of them emphasizing their strengths and weaknesses. We

define 1mportant performance issues for

indoor positioning

technologies and analyze recent

technologies according to the performance issues. We believe that this paper provide wise view and

necessary information for recent indoor positioning technologies using wireless signals.
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1. Triangulation based Positioning Technology
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Fig. 1. System Architecture
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1.1 Positioning with Bluetooth [7]

Connect to
nearby
device

Indirect Method
Ask location server
for posttion of
device

Direct Method
Asl the device for

1ts position

20034 Lulea th&Fe] Ag-7lo] ¥ 3k =<1 Positioning
with Bluetoothi= FA41EE 7|9k 2 BFF2 |0 4]
274 MW7t af FAE grole} dlojeuo] ] st 7}
7re] BRE2 gR)9] A& Fe Wit S-S 7
Hro R 91X Al=HleA 7P e AgEE A &4
TOA(Time of ArrivaD®¥2& ARSIt 53] 912 24 2
Aol EFF2 AR A 24 AYE Astes 2y
W o ARH W, aEla 22yl dashH] e 2t
A S AR 19 2+ X A4 A9 SAEE B
=tk SEoIIEE EFF2 Ao A A2~ AlTs 8T
sHAl HWH, EF52 FAE o] 84 FHsiH SdtoldES]
A& HMst7] Asf G Aulzel H&do) ARt E55
22 G2 7} FEpolAE 8ol SHehA XAl HH Sl
Ex thA] ARl i o2 Qs Ho] 24 913 AHd
STo|AE FA o o] 1

E g 23 3

EL
iy
f
o
T
1_,\'(
o
o
=
o
i}
=
o
>
o
R
=



An Analysis of Indoor Positioning Technologies using Wireless Signals 57

£ 9A Aol 2&5E 24 w1 dEYI) g A
olA Ad & 5 olrk ol g WHoR fiEe] A A2l

RIS PAR 830 oI5y SE AT g, %
F d=del 22 g0 94 P -

\’—‘/]3_4 o]—§§}.i E3lg|o] Hole| = 11'
'0‘]— AU 74 1 BRE s By -4 g
w5 A7 Ho] 9] wie] AEsE WEy
J9EQ] YA £AE o]FA7A] ¢hal Oi] ZAME 3 A

A Bt 5329 Az A 914

[P <l
(o3

Mo 2

=
o=

Ho nE
Y
i
%
ol
_O|L
rlr
=
—
(o>}
-
BN
o
~
>,
o
o
X
&2
=2

ol
Qo

o,

> I
S

p
o [
o
il
oy
i

=2 o

i3
N ;::, —
ot
)
o
Z
O
=,
g,
oy
_0|L
Aui
b
.o
iz
Rl
i
[
rlr
Y

{

I
%0,
<
L
2

e tjo
ox M
NS
olf
o
30
>
=
&
ol
B
=
[
I
¢
Mo
2
u
ol o

o Ko
%

= o
)
[N
ofil
i)

o
Lo
>

r =
do 2L
[y
Ho
1§

L
>,
>
for
o

f
N
Mg
o

D
%0,
g

L ot
e
&

Fig. 2. Diagram illustrating master node layout
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2. Fingerprint based Positioning Technology
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2.2 Design and Implementation of Path Loss Model
Based on Reliability for Efficient Fingerprinting [13]
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3.2 Implementation of Zone-based Indoor Location
Tracking System using Bluetooth [15]
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