[UCI]1804: 24011- 200000256853

2011422

HAste =2

Ols==2| RSSIE =6t

= O -

SLH 2Kl 1A AJAE IR

"
[z
=
o
5
=
o
0

0
T
o
>
oh
0
=



AO—AM.
Mol <o
X <<wror HJoH o
oW HUlaT
o] RSSIM wMw VT oF
oFK ol <
<<@ =1
oll N
n0 ol 80



]

Ols=E=2 RSSIE 2E6t

—

[

i 2AX| 1A AL JHE

Indoor location-aware system development

using RSSI of mobile node

20124 28 24%

THEm et
B MBS

Y
°
02



Ols=&2 RSSIE

i 2AX| 1A AL JHE

xr
0

)

<
E

Al &

o0
ki

=

Ol
OH
H

R0
<

ok
ol

w_.
ol
[0
ol

OH
H

2011 ¢ 108

ofJ
ol

E
ol

&l
K

B
ol
[0
</
{0
TH
%0

80



MG @

al

<
E

=
ol

7
K

-t

KO
oF
ok

&)

u
M0
K3

4
E

=
ol
7
K
ofJ

Fl

A3y

<F
=
ol

7
K

o

2011 & 11 2

OFJ
ol

=
ol

&l
K



1 A—l% ......................................................................................................................................... 1
1.1 QATRHHZ coroererssrersossonsstsusunsssossstsnsenssssssstssssstsnsonsssstsmsossssusstsmsesssmsossssusotsusosssnsasotsusosssnsasss 1
1.0 430 BR QU JUA e o
1.8 CHEE QIT| OIAL AJA B ottt e 3
1.4 AILH DT QIAL AL A B chetttititititi it 5

141 HQKNZ 0|28F YT| QUAL AJAED coiiiii 5
1.4.2 \[iSIONS 0| 28F QT[QIAL A|A B!ttt 6
1.4.3 Z20} MSZ 0|28 QX QIAL AJAED 6
1.4.4 RFIDZ 0|258F AL X Q1AL AJAE tii s 7
1.4.5 UNBZ 0|28+ ALY QX Q1AL AJAED coiiitittitii s 8
1.5 DI E| QAL DBttt e 9
1.51 RSSKReceiVGd S|gnal Strength |ndication) ......................................................... 9
1.5.2 AOA(Ang|e of Arri\/al) ............................................................................................ 11
1.5.8 TOA(T|me of AI’I’ival) .............................................................................................. 12
1.54 TDOA(T|me Difference of AI’I’ival) ....................................................................... 13
1.6 Z|gbee .............................................................................................................................. 14
1.7 AFZE T2 J[H v 16
1.8 Flngerpnnt j|g| .............................................................................................................. 17
1.9 92"9‘ -\_élE-I (Ka|man F”ter) ............................................................................................. 18

2. HICHEHS AlLE DIX| QAL AJAEL ot 20
2.1 j'_f_ RSS| a}l\- §§|9_| _E_X-”Jéll ........................................................................................ 20
D0 RSSIO| EFS D wreveeeeeeerererereenentntntititititititieh ettt 20

2271 THHAIS OIS TFS K T rreeeeererrreeereeeerereereeeee e 20
2.3 EKF(Extended Kalman Filter)E 0S8t X QIA] ZLIRE e 22
2.3.1 EKF jHJ(_DL ................................................................................................................ 22
D.3.2 EKFO QX| QIAl QFTIB|ZS wrerererererereresenisintttititi it 24
2.4 0| =509 RSS| Al B2 S28H L CMER BEAL JOF o o7

3. AIE BEZ Gl | ceerrrrrrrr 29

3.1 /é|%—| él'jo:‘ ......................................................................................................................... 29



3.2 /él%&'-l DE:‘J_’—I' ......................................................................................................................... 32

3.2.1 FIingerprint2 Ol 8t HI0IE] KEF e 30
3.2.0 RSS| HEIZETA| AL T} crerrereremrrereneensees s 34
323 EKFO R A A | crervrereremmrmesnisssitsss s 35
304 AlS ADE SE5F AL H|ID rrerereerererererrermsneessissss st 38

4, ZE D BETL QT DFH| veeererereeeeresereen s e 39

EF DGR B cererererenrtstitst sttt 41



T2 1.1 QZ2QAS OIR8F QX QUAL et 3
T2 1.2 APOIAL HEIE RSS| & T vttt e 9
T2 1.3 AOAZ 0|28F X QAL Al AED e 1
T2 1.4 TOAZ 0|8 QX Q1AL A AED ot 12
T2 1.5 TDOAZ 0O|28F QX QUAI Al A B!t 13
T2 1.6 AFZF Z2E DB EAIB}  coevererrerermeererenrereneese e s 16
T2 1.7 28 X RSSIO) HIOIEIHIOI A T2 cerereereereeieerienereee e 17
T)2 1.8 20 TE LR E S 2L ceereereereererrneettn ettt 18
T8 2.1 EKF L TIR|E SZIE corrererserssssmsmssnisistsisissssssssssstossnsssssststsossssossststssssass sosssssass 23
T2 22 OIS LE9| AAl HYZ 0|28F DELC AEH e 28
UL 3.1 ZIGDEX  eeresseressessesses st 29
T2 3.2 00|32 HEZ2{Q CC2420 THZ et 30
T2 3.3 TinyOS2 RSSI MO ZEEE AR i 30
T2 3.4 ZigheX Q| THDL GE Al B} rererreererserssessesseisi e 31
T2 3.5 FIiNgerprintE O] 28F RSSIBE wrwewerrrerrerresssrrssessissinsicistis s 32
T2 3.6 WAZEE 0|28t J|T RSS|GE crerrreererrreemerneeniiiiiiii e 33
T12] 3.7 BSSIE] HE| SEEBE cooeerrerersersssnsonssnstsonsnssnisiotionssnistotsnsssssstssensssssstsisssstsssosssssase 34
72! 3.8 xO EEJ} 252 [ EKFQF AF2FZSEBH O] Y| D wrrererererereerernnininintsininnnnies 35
T2 3.9 yO HEIF 26U [ EKFQF AF2EZZFBIO| Y| T woeevrevrrersersmsmssmiscisinsisiciea, 35
T2 3.10 X FITIF 14 [ EKFQF AF2FZSEE O] H| D cerererererereremeriniiicieisieinienes 36
2 311 vy HEIF 20Y [ EKFR AFZFZZEBIO| | T crerreererrsersemsemsessnseiciniene, 36



Lo O [ [ e] Lo %

E

-

7

=<

]

Y]

~

or

D

0

or

ol

™% _ Ul

R T R

S .

ofr |. =z i i i/

wg_ il oW £l

L] T ()

5 = =z o A2 g

T o oR oo LM

<! - = -

3l g ok <2

o o L.T_ ol o) i ™

K o= o _ i =

Fog 0 R R P

_— S OF OF & 00

110 | o = =

00 %o i o) oJ < <
2 © S o

o o o Ul

3 ]! %._ o H

a 2w 22§ r

s K> 8 H

— N O ¥ v - -

—_ —_ - - — o ™

(S= = = B B R R

_iv_



ABSTRACT

Indoor location-aware system development

using RSSI of mobile node

Kim, IlYoung
Advisor : Prof. Choi, GoangSeog, Ph.D.
Department of Information and Communication Engineering

Graduate School of Chosun University

In this thesis, more accurate and efficient indoor location—aware system, which
uses Zigbee protocol of short-range wireless communications technology and
the technique of selecting RSSI(Received Signal Strength Indication), is
proposed. There are several methods in an indoor location—aware approach
using the RSSI values. First of all, the distances among three fixed nodes having
predetermined coordinates and a mobile node are measured. With three
computed distance values, the final coordinate of a mobile node can be
obtained. Among many distance measuring methods, typical one is to use
triangulation. But the measured or calculated coordinates of a mobile node
through the triangulation have a lot of errors. The RSSI values are irregularly
measured due to several environmental causes. Thus, the database, which is the
reference point every distance of RSSI, should be built up. The RSSI values at
every distance are measured and stored using the fingerprint method. The
distances on each node are measured with the stored values. But the received
RSSI value should be stabilized in environmental causes for more accurate
indoor location—awareness. In this thesis, this method choosing the node having

reliable RSSI| values based on the reliability of the signal is proposed for the



more accurate indoor location—awareness when the distance is calculated using
RSSI values. To find final coordinate, the determining method of coordinate of a

mobile node using the EKF instead of triangulation is proposed.

_Vi_
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1.5.1 RSSI(Received Signal Strength Indication)
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1.5.2 AOA(Angle of Arrival)
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1.5.3 TOA(Time of Arrival)
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1.5.4 TDOA(Time Difference of Arrival)
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1.6 Zigbee
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